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Preface to the second edition 

The publication of the first edition of Metaphor and Thought in the fall of 
1979 coincided with , and to some degree contributed to , a rapid burgeon­
ing of interest in and research into the nature and function of metaphor in 
language and thought. This interest has shown itself in a number of differ­
ent disciplines - including the philosophy of language and the philosophy 
of science , linguistics, cognitive and clinical psychology, education , and 
artificia l intelligence - with the result that during the last decade or so 
some important and influential new ideas have appeared. In addition , a 
new journal , Metaphor and Symbolic A ctivity, was launched in 1986 and 
continues to thrive as a major outlet for research ideas . Finally, 1990 saw 
the publication of METAPHOR II - A Classified Bibliography of Publica-
tions from 1985-1990, a volume containing some three and a half thousand 
references (Van Noppen & Hols , 1990). 

In view of developments such as these , it seemed appropriate to prepare 
a second edition of Metaphor and Thought, in which all the authors of 
chapters appearing in the first edition (with the exception of Max Black , 
who , sadly, died in 1988) would have the opportunity to update their origi­
nal contributions to reflect any changes in their thinking. Of the twenty-one 
chapters in the first edition , eight have been revised , some extensively. The 
eight revised chapters have an asterisk preceding their titles in this edition . 
In two cases , Paivio and Petrie , the revisions were done in collaboration 
with a new coauthor. In addition, six new chapters have been added in an 
attempt to sample the new ideas in the field. These are by Gentner and 
Jeziorski , Gibbs, Glucksberg and Keysar, Lakoff, Mayer, and Winner and 
Gardner. 
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The inclusion of these new chapters, along with shifts in the theoretical 
issues now considered to be central to the cognitive and related sciences, 
made it prudent to reconsider the organization of the book as a whole. 
Accordingly, this edition is organized somewhat differently from the first 
edition. There are now five sections. The chapters in the first section , 
Metaphor and Meaning , tend to view metaphors as forms of language, 
whereas those in the second section, Metaphor and Representation , tend 
to view them as forms of mental representation. The section Metaphor and 
Understanding deals with the psychological processes involved in under­
standing metaphors and other tropes. Finally, the last two sections deal 
with the role of metaphors and analogies in science and their role in teach­
ing and learning, respectively. 

Putting this second edition together turned out to be a much more oner­
ous task than I had originally envisaged. My main debt in accomplishing 
this task is to Laura Monti , not only for her love , but also for her helpful 
comments on some of the new writing, and for her help in getting the ever­
swelling manuscript in order. I would also like to express my gratitude to 
Teri Lehmann for her cheerful and efficient administrative help, to Sharon 
Lewis for the wonderful job she did in compiling the new and much ex­
panded list of references , and to Katharita Lamoza of Cambridge Univer­
sity Press for doing her usual excellent job as production editor. 

It is my hope that this new edition will better reflect the state of thinking 
on the topic of metaphor as it is in the 1990s. 

Evanston, Illinois 
December 1992 

Andrew Ortony 

Preface to the first edition 

In September 1977, a group of leading philosophers, psychologists , lin­
guists , and educators gathered at the University of Illinois at Urbana­
Champaign to participate in a multidisciplinary conference on metaphor 
and thought which was attended by nearly a thousand people . Most of the 
essays in this volume are substantially revised versions of papers presented 
at that conference. The conference was structured around a number of 
topics, and some of that structure has survived the transition to book form. 
Specifically, in both parts of the book there are three topics , each ad­
dressed by three papers. The second and third papers of these triplets are 
frequently devoted , at least in part , to a discussion of the first paper. The 
firs t part of the book contains two additional chapters: an opening one by 
Max Black that might be regarded as "scene setting," and a closing one by 
George Mille r that might be regarded as a bridge between the two parts . 

Because the conference constituted the genesis of this book, it is appro­
priate to acknowledge those groups and individuals whose help made it the 
Success that it was. The principal source of funding for the conference was a 
Contract from the National Institute of Education . Supplementary financial 
Support was generously provided by a variety of sources within the Univer­
sity of lllinois. These included: the Advisory Committee to the Council of 
Academic Deans and Directors , the Center for Advanced Study, the Col­
lege of Education, the College of Liberal Arts and Sciences , and the Office 
of the Chancellor. To all of these I should like to express my thanks . I 
should also like to express my appreciation to the National Academy of 
Education , whose award to me of a Spencer Fellowship helped in many 
COncrete ways. 
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No large conference can function without a group of key people . In this 
case, Daniel Alpert , Jerry Morgan , and Hugh Petrie worked with me for 
nearly a year on the planning. Surprisingly, our frequent meetings often 
resulted in decisions , and the implementation of these decisions was largely 
effected through the dedicated efforts of Peggy Harris and Paula Sherman . 
To them , lowe a special word of thanks , for the doing is always so much 
more difficult than the talking. 

The preparation of the final manuscript that resulted from all these 
efforts was no less onerous a task than the organization of the conference 
itself, partly because it was necessary to try to ensure that successive revi­
sions of papers were not made totally in ignorance of revisions of related 
papers. (Readers should be cautioned that this undertaking may not have 
been in every case successful.) Apart from my gratitude to the authors for 
an unusually high level of cooperation in producing legible manuscripts 
within a reasonable time, my principal debt is to Michael Nivens , who was 
chiefly responsible for entering almost the entire manuscript onto com­
puter files to facilitate editing , indexing, and general manuscript manage­
ment. I also wish to thank Bonnie Anderson , who drew many of the 
illustrations . 

With so diverse an array of topics there seemed little hope of achieving a 
coherent integration in an introductory chapter. It seemed more appropri­
ate to attempt to identify the major questions , to highlight recurring 
themes , and to try to show how the individual chapters related to them. 
The constructive comments on various aspects of the introductory chapter 
made by William Alston , Janet Dougherty, Peter Haidu , Walter Kintsch , 
George Lakoff, and George Miller were very much appreciated. Thanks 
are also due to Eric Wanner. 

Urbana , Illinois 
December 1978 

Andrew Ortony 

1 

*Metaphor, language, and thought 

ANDREW ORTONY 

A cent ral presupposition of our culture is that the description and explana­
tion of physical reality is a respectable and worthwhile enterprise - an 
enterprise that we call "science." Science is supposed to be characterized 
by precision and the absence of ambiguity, and the language of science is 
assumed to be correspondingly precise and unambiguous - in short, literal. 
For this reason, literal language has often been thought the most appropri­
ate tool for the objective characterization of reality. For example , in early 
twentieth-century Western philosophy a tacit belief in the privileged status 
of literal language was an important underlying assumption of picture theo­
ries of meaning (e.g., Russell , 1956; Wittgenstein, 192111961). This belief 
reached a peak in the doctrine of logical positivism , so pervasive amongst 
philosophers and scientists sixty years ago. A basic notion of positivism was 
that reality could be precisely described through the medium of language in 
a manner that was clear, unambiguous , and, in principle , testable - reality 
could , and should , be literally describable . Other uses of language were 
meaningless for they violated this empiricist criterion of meaning. During 
the heyday of logical positivism , literal language reigned supreme. 

A different approach is possible , however, an approach in which any 
tru ly veridical epistemological access to reality is denied . The central idea 
of this approach is that cognition is the result of mental construction. 
Knowledge of reality, whether occasioned by perception , language , or 
memory, necessitates going beyond the information given. It arises through 
the interaction of that information with the context in which it is presented 
and with the knower's preexisting knowledge . This general orientation is 
the hallmark of the relativist view (E. Sapir, 1921; Whorf, 1956) that the 
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objective world is not directly accessible but is constructed on the basis of 
the constraining influences of human knowledge and language. In this kind 
of view - which provides no basis for a rigid differentiation between scien­
tific language and other kinds - language , perception , and knowledge are 
inextricably intertwined . 

Opposing beliefs along the lines of these two views find their expression 
in a number of different areas . They can be found in anthropology, in 
sociology, in linguistics, in cognitive psychology, in epistemology and the 
philosophy of science, and even in literary theory (e.g., Bartlett, 1932; 
Berger & Luckmann, 1966; Blumer, 1969; Brooks & Warren , 1938; 
Chomsky, 1965; Greimas, 1970; Hanson , 1958; Hempel , 1965; Kant, 17871 
1963; J. J. Katz , 1966; Levi-Strauss, 1963; Neisser, 1967; Price, 1950; 
Sperber, 1975) . I shall refer to these opposing conceptions as "con­
structivism" and "nonconstructivism ," fully recognizing that this terminol­
ogy is far from ideal. Different scholars subscribe to these opposing beliefs 
to different degrees , and in different ways. Few subscribe to them in the 
extreme forms in which I have presented them and few will agree with the 
labels I attach to them. Nevertheless, it seems useful to attempt to relate 
two alternative approaches to metaphor - metaphor as an essential charac­
teristic of the creativity of language, and metaphor as deviant and parasitic 
upon normal usage - to a more fundamental and pervasive difference of 
opinion about the relationship between language and the world . 

The constructivistlnonconstructivist distinction provides an interesting 
perspective from which to view the essays in this collection. The con­
structivist approach seems to entail an important role for metaphor in both 
language and thought , but it also tends to undermine the distinction be­
tween the metaphorical and literal. Because , for the constructivist, mean­
ing has to be constructed rather than directly perceived, the meaning of 
non literal uses of language does not constitute a special problem . The use 
of language is an essentially creative activity, as is its comprehension. Meta­
phors and other figures of speech may sometimes require a little more 
creativity than literal language , but the difference is quantitative , not quali­
tative . By contrast, the nonconstructivist position treats metaphors as 
rather unimportant , deviant , and parasitic on "normal usage. " If meta­
phors need explaining at all , their explanation will be in terms of violations 
of linguistic rules. Metaphors characterize rhetoric , not scientific discourse. 
They are vague, inessential frills, appropriate for the purposes of politi­
cians and poets , but not for those of scientists because the goal of science is 
to furnish an accurate (i.e ., literal) description of physical reality. 

As the various disciplines of human enquiry gained their independence 
over the centuries, adopting their own domains , techniques, and meta­
languages , the study of metaphor survived as a curiosity in some and disap­
peared as irrelevant in others . There was but one discipline in which the 
study of metaphor was central - rhetoric . The area of literary theory called 
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·c was for centuries chiefly concerned with figurative language , espe-
~ewn . . 
. II tropes (see Premtnger, 1974, for a detaIled account of such trouble-

Cia y " I·t ature" " rhetoric" "poetics " " figurative language" ome terms as I er, " , 
~' trope," etc.) . What for others was but an occasional means of communica-
. n for the rhetorician became the principal object of study. Contempo-

tlO , . h · h . I . I I rary scholars of literature v~r.y tn. t elr t eore.tlca persuas~ons a most a ong 
nstructivist/nonconstructlvlst hnes . Some hterary theonsts , for example, 

~~mioticians , challenge the literal/figurative distinction , whereas others , 
fo r example , the New Critics and some structuralists, accept it almost 
without question. Thus, literary scholars vary in the extent to which the 
study of metaphors and other tropes is central to their enterprise . Even so, 
unti l recently, few would have denied that tropes (of which metaphor is the 
archetype) are in some way special to literature . In many of the chapters 
that follow, however, it is implied that all language , including scientific 
language, is tropological. Again , the constructivist approach, with which 
this conclusion is principally associated, seems to threaten the distinction 
between the language of the poet and that of the scientist by repudiating 
the distinction between the metaphorical and the literal on which it is 
usually based . 

Because rhetoric has been a field of human enquiry for over two millen­
nia , it is not surprising that any serious study of metaphor is almost obliged 
to start with the works of Aristotle . Aristotle was interested in the relation­
ship of metaphor to language and the role of metaphor in communication. 
His discussion of the issues, principally in the Poetics and in the Rhetoric, 
have remained influential to this day. He believed metaphors to be implicit 
comparisons, based on the principles of analogy, a view that translates into 
what , in modern terms , is generally called the comparison theory of meta­
phor. As to their use , he believed that it was primarily ornamental. In the 
Topica he argued that it is necessary to be wary of the ambiguity and 
obscurity inherent in metaphors, which often masquerade as definitions. 
He urged that a clear distinction be made between genuine definitions and 
metaphors . 

A more contemporary influence on the theoretical study of metaphor 
was that of Richards (e .g., 1936b) . Richards not only proposed a set of 
usefu l terms for talking about metaphors (the " topic" or "tenor," the "vehi­
cle," and the "ground"), he also proposed a theory about how they func­
tion. This theory, called the " tensive" view, emphasized the conceptual 
incompatibility, the " tension," between the terms (the topic and the vehi­
cle) in a metaphor. 

More recently, there has been a growing interest in metaphor in a num­
ber of other disciplines. In linguistics , for example, an increasing concern 
with linguistic performance and pragmatics (in contrast to the emphasis on 
linguistic competence so characteristic of the Chomskian revolution) , and 
an increasing interest in the nature of text , have resulted in more attention 
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being given to nonliteral uses of language . In psychology, especially cogni­
tive psychology, characterizing the processes involved in the comprehen­
sion of metaphors is not only an interesting challenge in its own right, but 
the specification of those processes also constitutes a good test of the power 
of theories of language comprehension in general. There are other disci­
plines in which metaphor is of interest, some of which are represented in 
this book. The chapters that follow deal primarily with a variety of philo­
sophical, linguistic, psychological, and educational issues pertinent to the 
study of metaphor. Thus, the focus is mainly on metaphor from nonliterary 
perspectives, not because literary perspectives are unimportant, but be­
cause they have been extensively dealt with elsewhere. It is to be hoped 
that literary theorists will see some virtue in these new disciplinary perspec­
tives on old problems. 

The chapters in this book could be organized and classified in many 
ways. For example , they could be classified on the basis of whether they 
take a microscopic or macroscopic approach to metaphors . In the micro­
scopic approach , the arguments and analyses tend to be based on examples 
in which the metaphors (and in some cases other tropes) are of words or 
(sometimes) sentences. By contrast, the macroscopic approach is more 
concerned with systems of metaphors, or metaphoric or analogical models 
(Geertz , 1974). In such cases there may be a sentence level , or " root 
metaphor" (Y. W. Turner, 1974), but the emphasis tends to be on the larger 
system that emanates from it. 

A second , and more fundamental way in which to classify the chapters is 
in terms of which of two major questions they address, even though these 
questions are not always addressed explicitly. One of these questions­
What are metaphors? - has to do with the nature of metaphor, and the 
other - What are metaphors for? - is concerned with the uses of metaphor. 
The first question is the primary, but by no means the only concern of the 
chapters in the first three sections , namely, those on Metaphor and Mean­
ing, Metaphor and Representation , and Metaphor and Understanding. The 
second question is more central to the last two sections of the book, which 
deal with Metaphor and Science, and Metaphor and Education. 

The issues raised in the first section , Metaphor and Meaning , tend to 
presuppose that metaphors are primarily linguistic phenomena. For the 
most part , the examples used are of metaphors as words , and the ap­
proaches taken are somewhat traditional. The presuppositions that under­
lie many of these chapters are that metaphors are somehow "deviant ," that 
they need to be explained in terms of "normal" or " literal" uses of lan­
guage , and that their main function is to provide an alternative linguistic 
mechanism for expressing ideas - a communicative function . This can be 
seen clearly in Chapter 2, by Black. 

One of Black's purposes is to further develop his interaction theory of 
metaphor, a theory whose origins can be found in the work of Richards 
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936a ) but which was first articulated in detail by Black (1962b). Black now 
(l ks to'specify the theory in terms that are not themselves metaphorical. He 
seetricts his discussion to metaphors that he considers to be theoretically 
~~:e resting , "vital " metaphors. In addressing the question of how to distin-

ish metaphors from other forms of language (the central "What are meta­
g~o rs?" question) , he suggests that any search for an infallible criterion of 
~metaphorhood" is doomed to failure. Any criterion one cares to suggest , 
says Black, can be shown to break dow~ under ce~tain ci~cums~a.nce~ . 

Bl ack believes that metaphors sometimes functIOn as 'cognItive Instru­
ments, " a view that foreshadows Boyd's on their role in scientific dis­
course. Just as Boyd argues that some metaphors actually constitute scien­
tific theories , so Black argues that some metaphors permit us to see aspects 
of rea lity that they themselves help to constitute . This claim is related to 
two themes that surface repeatedly throughout the book . The first is the 
idea that something new is created when a metaphor is understood. The 
second is that metaphors afford different ways of viewing the world. The 
question of whether metaphors give rise to something new when they are 
understood is only partly an empirical question. Clearly, with respect to an 
individual , new knowledge can result from the comprehension of language 
in general , and to that extent at least , it can result from the comprehension 
of metaphors in particular. But whether, for example , metaphors in some 
special way create new similarities by changes in word meanings , as Black 
(1962b) implied , depends , as Black now points out , on how one construes 
notions such as "creating similarities" and "changes in word meanings ." 
Certainly one can come to see relationships that one did not see before , but 
whether exclusively by metaphor is doubtful. Certainly, in some sense , the 
interpre tations of some words in metaphors are different from their inter­
pre tations in literal contexts , but whether that constitutes a change in word 
meanings is also doubtful. It is clear, however, that the emergence of 
"something new" is a pivotal concept in Black's interaction theory of meta­
phor. If Black is right, then the idea needs to receive the kind of elabora­
tion that he offers, at least as a first step . 

The idea that metaphors afford different ways of perceiving the world is 
central to the chapters of Schon and of Reddy. Schon proposes that in 
social contexts , "generative" metaphors may result in a sort of cognitive 
myopia wherein some aspects of a situation are unwittingly (or not) empha­
siZed at the expense of other, possibly equally important aspects. If one 
be lieves that important social problems can be viewed from "correct" and 
" incorrect" (or "healthy" and "unhealthy") perspectives (see Geertz, 
1974) , then the possibility exists that metaphors may sometimes lead to an 
Incorrect (and consequently, a socially harmful or undesirable) view. Schon 
IS conce rned with social policy planning, especially urban planning. He 
describes how society's ills receive conflicting descriptions , often couched 
as metaphors. These descriptions , these "stories people tell" carry with 
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them , often covertly and insidiously, natural "solutions ." Thus the way in 
which a social situation is viewed constrains the set of problem solutions in 
a sometimes wrong or inappropriate way. Schon calls this dilemma "frame 
conflict," and the solution to it "frame restructuring." Frame restructuring 
involves the coordination and reconciliation of the conflicting descriptions. 
Conflicts of frames , he argues, cannot be resolved by appeal to the facts, 
because all the " relevant" facts are already embedded in the metaphor. 
Thus, Schon 's chapter emphasizes the extent to which metaphors can con­
strain and sometimes dangerously control the way in which we construct 
the world in which we live. It is a warning to be wary of such "generative" 
metaphors , metaphors that generate their own solutions, because more 
often than not they will fail to present an objective characterization of the 
problem situation . 

Reddy, applying Schon's notion to language itself, argues that the meta­
phors we use to talk about human communication encourage us to view 
communication in the wrong way - they encourage us to see it from a 
nonconstructivist rather than from a constructivist perspective . In talking 
about English, the metalinguistic resources available and normally used are 
the result of what he calls the "conduit metaphor. " This metaphor for 
communication in natural language is based on the idea that language is a 
carrier of ideas , thoughts , aspirations, and so on , so that all a hearer needs 
to do is to unpack the message and take out what was in it. Reddy argues 
that the conduit metaphor falsely presupposes a certain objectivity - an 
objectivity that ignores the contribution of the hearer's or reader's own 
knowledge and experience. He observes that it leads to erroneous attempts 
to solve various kinds of communication problems, and , one might add , 
until a few years ago, to erroneous attempts to uncover the psychological 
processes involved in language comprehension. Reddy 's chapter contains 
an appendix of examples of the conduit metaphor in action. This appendix 
is in itself a major piece of work , providing linguistics with an unusual 
corpus, as well as substantiating Reddy's claims about the pervasiveness of 
the root metaphor. The conduit metaphor that Reddy sees as being so 
misleading , turns out to be isomorphic with the nonconstructivist approach 
to language and cognition. The alternative analogy that he proposes (the 
"toolmaker's paradigm") is an attempt to sketch a constructivist alterna­
tive . Reddy's main point , however, is fundamentally the same as Schon's, 
namely, that the way we talk about things (in Reddy 's case, human commu­
nication , and in Schon's case , social problems) often depends on root 
metaphors that are essentially misleading and inaccurate . 

As we shall see later, toward the end of the book Petrie and Oshlang 
redress the balance somewhat by arguing that metaphor does not have to 
be the villain; the alternative ways of seeing that it affords are not only an 
advantage in educational contexts , but a necessary feature of them. 

The constructivist claims of Schon and Reddy find their most thorough 
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. nd explicit treatment in Lakoff's chapter. Lakoff, acknowledging his intel­
a al debt to Reddy, presents a detailed account of a theory of mental 
::ct:esentation fi~mly root~d in the idea that metaphor plays a central role 
. ~he way in which we thmk and talk about the world. Many of our most 
In undane concepts, such as those of time , states, change, causation, and 
murpose are, Lakoff argues, represented metaphorically, that is, in terms of 
p ther concepts. Lakoff repudiates a number of cherished assumptions that 
a . 
he considers as underlymg not only many approaches to metaphor, but 
more generally entire domains of inquiry - domains such as the philosophy 
of language , symbolic approaches to artificial intelligence, and information 

processing psychology. 
The macroscopic views of Schon , Reddy, Lakoff, and others contrast 

quite sharply with some of the more microscopic views. For example, 
Sternberg , Tourangeau, and Nigro , in their chapter, share most of Schon's 
conclusions, but they arrive at them from their own microscopic approach. 
They propose a theory of the processes involved in the generation and 
comprehension of metaphors, as well as a characterization of the represen­
tation of knowledge consistent with the operation of those processes. The 
basic construct that they employ is that of "semantic feature spaces ." The 
idea is that a good metaphor utilizes regions in two remote conceptual 
spaces that occupy similar positions within each space. An important issue 
that they address is that of the "goodness" or "success" of a metaphor 
which , they claim , depends on maximizing the distance between the differ­
ent domains (feature spaces) involved , while minimizing the difference 
between the positions occupied by each term within each domain . This 
conception of the goodness or "aesthetic pleasingness" of a metaphor they 
contrast with a notion of the "comprehensibility" of a metaphor, which is 
enhanced by minimizing the distance between the domains themselves . 
From this it follows that the better the metaphor, the less comprehensible it 
is (up to some limit). The analysis that Sternberg et al. offer is consistent 
with the belief that metaphors are an important means of expressing ideas 
fo r which the language may not have any literal terms . This is because, in 
their view, a function of metaphors can be to identify a point in the topic 
fea ture space such that the corresponding point in a different , vehicle , 
fea ture space has no lexical items associated with it. 

Sadock, Rumelhart , and others raise challenging questions about the 
distinct ion between literal and metaphorical meaning , sharing Black's 
doubts about the possibility of a valid criterion for "metaphorhood ." Sa­
dock believes that if linguistics is conceived of in a strict, traditional man­
ner, then the study of metaphor does not constitute a proper part of it 
because metaphors are features of language use rather than of language per 
s.e. He argues that there seems to be no rational basis for distinguishing 
literal from metaphorical language at all. Where are we to draw the line? 
Why could it not be argued that the use of the word " lion" to refer to both 
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the species in general, and male members of that species in particular, is a 
kind of semantic or metaphorical extension to both? Who is to say which is 
the "core" meaning, and which is the extended meaning? Even at this 
simple level , there are questions about how the metaphorical can be distin­
guished from the literal. Although those , like Searle , who advocate more 
extreme positions are willing to agree that the notion of literal meaning is 
not without its problems, still that notion has to be presupposed in order 
for their accounts to get off the ground . 

Rumelhart comes to a similar conclusion from a rather different starting 
point. His position is that the distinction between metaphorical and literal 
language does not have any psychological correlate in the underlying pro­
cesses involved in their comprehension. The processes required to under­
stand the one are the same as those required to understand the other. 
According to Rumelhart , metaphor plays a crucial role in language acquisi­
tion . In applying old words to new objects or situations, children engage· 
a kind of metaphorical extension. Sometimes these extensions are 
tent with conventional uses of the word, and we perceive the child 
having learned something more about the word's applications. 
they are not consistent with conventional uses , and adults, in their wisdom 
are quick to attribute an error to the child. Thus, when a child , having 
learned to use the word "open" in the context of opening his or her mouth 
"correctly" uses the same word in the context of opening a door or 
window, he or she is doing exactly the same thing as when "incorrectly 
using it in the context of "opening" a light switch or a faucet. In the form 
case the new use is conventional (in English) whereas in the latter case it 
not (but interestingly it is , for example , in French) . On this view, 
cannot be regarded as some kind of linguistic aberration that requires 
extraordinary explanation. Rather, it has to be regarded as an eSSenl1d~ 
ingredient of language acquisition , and consequently a natural and no 
linguistic phenomenon. From Rumelhart's perspective, metaphor is 
immensely important , but its role in language is now viewed quite 
ently. It is viewed from a constructivist position . 

The approach advocated by Black is probably not a typical pr 
account , as is the one proposed by Searle in his chapter. It is pragmatic 
its reliance on context , but it does not follow the familiar Gricean tack 
Grice, 1975; Searle , 1969). Both pragmatic accounts, however, are in 
contrast to the semantic approach advocated by Cohen . For Cohen , m 
phors can be accounted for solely within a theory of semantics - itself 
of a general theory of language , rather than a theory of language use . Th 
Cohen attempts to characterize the kinds of systematic violations of sem 
tic rules that would be needed to explain the basis of metaphors. In p 
lar, he examines rules that specify the cancellation of semantic features as 
means of a rriving at metaphorical meaning directly from litera l me 
His chapter is interesting and provocative , representing , as it does, a 
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orked out account based on a now unfashionable approach to meaning. 
~ohen 's position is that all that is required to account for metaphors is a set 
of (essentially) linguistic rules. 

O n the other hand , Searle sees the fundamentally important question as 
being much the same as for indirect speech acts, namely, What are the 
mechanisms whereby a sentence meaning can be related to the speaker's 
meaning? Searle discusses some candidate mechanisms, including the pro­
posa l that the link between the two could be achieved by the hearer "calling 
to mind" appropriate relating elements. Searle distinguishes metaphors 
fro m indirect speech acts by suggesting that whereas in indirect speech acts 
the speaker intends to convey both the sentence meaning and the indirect 
meani ng, in metaphors the intention can only be to convey the latte r. 
Morgan 's chapter questions the power of Searle's notion of "calling to 
mind ." Searle casts the net too wide, Morgan claims. Thus , while generally 
sympathetic to Searle 's approach, Morgan is nevertheless unhappy with the 
deta ils. Searle argues that if a literal interpretation is rejected, a metaphori­
cal interpretation must be sought. Morgan objects that such an account is 
too vague because it fails to distinguish between metaphors , mistakes, 
irony, and a host of other indirect speech acts. 

Morgan's call for a need to distinguish the principles underlying different 
ki nds of tropes is answered, albeit indirectly and in different ways, in two of 
the new chapters included in this second edition, the one by Gibbs, and the 
one by Winner and Gardner. Gibbs takes as his starting point Lakoff's 
"Contemporary Theory" and presents some empirical results designed to 
support the contention that metaphors and various other kinds of tropes 
are understood effortlessly because experience is conceptualized in the 
ki nds of metaphorical ways that Lakoff describes . Naturally, with this orien­
tation, Gibbs rejects Searle 's pragmatic account , based as it is on a sharp 
distinction between litera l and metaphorical uses of language . On the other 
hand , Winner and Gardner in their chapter accept the distinction between 
literal and non literal language , and offer data from comprehension studies 
with young children to illuminate the difference between metaphor and 
irony. In doing so, they examine the relative roles in the understanding 
process of domain knowledge, metalinguistic knowledge , and children 's 
emergi ng theories of mind . 

A semantic account of metaphor, epitomized by Cohen 's chapter, locates 
metaphors primarily at the level of word meanings, so that augmented 
metaphorical word meanings contribute to a different sente nce meaning . 
The pragmatic account, exemplified in Searle's chapter, moves up a level 
and locates metaphors at the level of different uses of sentences by speak­
ers: speaker meaning can be the same as sentence meaning, or it can 
requ ire a metaphorical reinterpretation of sentence meaning . As we have 
already seen , however, some authors reject both these accounts , although 
not necessarily for the same reasons (compare, for example, the reasons of 
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Rumelhart with those of Lakoff) . Glucksberg and Keysar also flatly reject 
the kind of pragmatic approach advocated by Searle, but their view is also 
at odds with Lakoff's . Glucksberg and Keysar propose that metaphors are 
class inclusion statements and are understood as such in the normal course 
of language comprehension. 

Levin, on the other hand, is willing to accept the general thrust of Searle's 
approach, especially the separation of sentence meaning and speaker 
meaning - a separation that he sees as being of theoretical utility. Levin 
argues, however, that the mechanisms whereby metaphors are understood 
are more complex, and he advances two reasons for believing this . First, he 
suggests that the metaphorical transfer is artificially made unidirectional by 
the use of examples that introduce the predicate through the copula (X is a 
Y). This , he says, makes it difficult to conceive of a metaphorical transfer 
going from X to Y, rather than from Y to X. He argues, however, that if we 
take a sentence like "the brook smiled ," we can see there is a choice as to 
whether to attribute characteristics of smiling to the brook , or characteris­
tics of brooks to smiling. His second reservation is more radical. The kind of 
approach advocated by Searle, he suggests, may be suited to metaphors 
that arise in everyday language , but another approach might be more appro­
priate for literary metaphors. In literary metaphors, linguistic construal -
whereby the language is reinterpreted to fit the world - might better be 
replaced by phenomenalistic construal, wherein a reader's model of the 
world is changed to accommodate a literal interpretation of the metaphor. 
This approach, suggests Levin, may provide a better basis for understand­
ing what it is that poets are doing. What is defective , on this account, is not 
the use of language, but the model of the world that is being built up. The 
notion of phenomenalistic construal fits rather well with the discussion of 
the reading process presented by Miller in his chapter - what it requires in 
literature is a suspension of disbelief, rather than a reinterpretation of the 
language. 

Perhaps the semantic and pragmatic views of metaphor need not be quite 
so antithetical as their strongest proponents imply. The radical pragmatics 
position accepts a notion of "literal meaning" (sentence meaning) , that 
alleged to deviate from the speaker's meaning. It would thus be possible, at 
least in principle, to conceive of the transformation mechanisms from the 
one to the other as involving precisely the kinds of rules that the radical 
semantics position claims are required to account for metaphor. To be sure, 
the pragmatic approach is going to want more than that, but it is doubtful it 
can get away with less . Not all positions on this issue are amenable to such a 
rapprochement, however. Lakoff, Rumelhart, and to a lesser extent Miller, 
believe that there is no cognitive basis for a sharp distinction between the 
literal and the non literal. Rather, metaphoricity is a dimension along which 
statements can vary. Rumelhart clearly thinks that no special mechanisms 
need be postulated to account for the comprehension of metaphors-
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ither a pragmatically nor a semantically motivated reinterpretation is 
ne uired . And if no reinterpretation is required the rules of the radical 
r~~anticists would appear to be left without any cognitive counterparts. 
s The controversy over whether metaphor can be dealt with purely within 
emantics is a reflection of the broader question: "What are metaphors?" 
~he dispute concerns how metaphors should be categorized - as a purely 
li nguistic phenomenon, as a more general, communication phenomenon, 
or even more radically, ala Lakoff and Gibbs, as a phenomenon of thought 
and mental representation . If metaphors can be handled by a purely linguis­
tic theory, there is no need to invoke extralinguistic knowledge to account 
for them. The extreme alternatives seem to map quite directly onto the 
nonconstructivist and the constructivist approaches respectively. Black's 
chapter urges us to consider genuine cases of nontrivial metaphors. But 
such "naturally occurring" metaphors are frequently incomprehensible if 
one does not consider the contexts in which they occur. If we have to refer 
to a context of use in order to know if something is a metaphor, it would 
seem that a purely semantic account is too restrictive. Such an account 
cannot accommodate the observations of Black and Searle that in some 
contexts a speaker may intend to convey both the literal meaning of an 
utterance and a metaphorical meaning. Furthermore, it cannot even begin 
to explain that level of the comprehension of metaphors that Black calls 
"in teraction ." It is by no means clear, however, that the kind of approach 
advocated by Searle would be any better suited to the explanation of 
inte raction . Indeed , it could be argued that the three traditional theories of 
metaphor - the substitution view, the comparison view, and the interaction 
view - are all equally compatible , or incompatible , with the semantics and 
the pragmatics approaches. Both approaches seem primarily concerned 
with the nature of the relationship between metaphor meaning and surface 
meaning. Of course, Black is not really interested in what particular meta­
phors mean. As indicated above , he is concerned with giving an account of 
metaphor that satisfies an intuition that he and many others have , namely, 
that there is some special , emergent "new thing" that is created when a 
navel metaphor is understood - something new that is attributable to the 
metaphor rather than to its novelty. 

The emergence of something new is considered by Paivio and Walsh to 
be one of the central problems surrounding the comprehension of meta­
phors. They see as a tool for its explanation the notion of integration, 
Whereby disparate elements in the utterance are combined to yield some­
thing greater than the sum of their parts . They see the concepts of similarity 
and relation as also being implicated , and their chapter discusses these 
three central concepts and their relationship to metaphor. Paivio and Walsh 
make a number of suggestions about the way in which knowledge is repre­
sented in interacting visual and verbal modes - suggestions that relate to 
the role of imagery in metaphor. Coupled with these suggestions are some 
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empirical predictions about the relative effectiveness of concrete vers 
abstract metaphorical vehicles . 

Fraser describes some systematically collected interpretive responses to 
set of sentences. The sentences were constructed to be semantically anom 
lous, but Fraser's subjects were called on to give them metaphorical inte 
pretations, which they apparently did very willingly. Fraser found 
consistency among the various interpretations offered , suggesting that 
their interpretations, subjects were drawing heavily on their own associ 
tions to , and knowledge about the predicates requiring metaphorical' 
pretations . Fraser concludes that there is little agreement among 
about the interpretation of metaphors. It ought to be noted, perhaps , 
the subjects in Fraser's study might have been straining to make meta 
cal interpretations of contextually unsupported sentences with no 
referents ("She is an octopus") . In more naturalistic cases, there might 
more agreement. This is an outcome that seems to be demanded by the 
that people can and do communicate successfully using metaphors. 

A question explicitly raised in the chapter by Paivio and Walsh and' 
many of the other chapters concerns the role of similarity in m 
This question is discussed in my own chapter. Although the emphasis 
primarily on the role of similarity in similes, some attention is devoted 
the relationship between similes and metaphors . One of the more co 
versial claims made is that similes cannot be construed as literal compau 
sons , a claim apparently also made by Searle. Although no answer to 
basic question "What are metaphors?" appears , one candidate solution 
that metaphors are implicit comparisons - is rejected. It is argued that 
comparisons that underlie metaphors must themselves be regarded 
nonliteral, or metaphorical. Consequently, there is no explanatory value 
asserting that metaphors are comparisons unless one then goes on to 
plain the difference between literal comparisons and metaphorical 

There can be other reasons for rejecting the view that metaphors 
implicit comparisons, Glucksberg and Keysar, for example , reject it 
cause they believe that metaphors are not comparisons at all; they are j 
what they seem on the surface - class-inclusion statements . Gluc 
and Keysar turn the traditional comparison view on its head, arguing 
when metaphors are expressed as comparisons (i .e ., similes) they are 
derstood as implicit class-inclusion statements. 

The question of the role of comparisons in metaphors is one of the 
foci of Miller's chapter. Recognizing that a persistent criticism of the 
parison theory of metaphor is its vagueness, Miller presents a 
formal treatment of the various ways in which similarity statements 
underlie metaphors . He also touches on a number of other im 
issues , including the recognition of metaphors, the interpretation of m 
phors , the construction of a world model to "fit" a metaphor, and 
fundamental uniformity of the comprehension processes for literal 
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ll'teral language alike . These and many other issues, are brought to-
non . 

ther in Miller's attempt to find a place for the comprehensIOn of meta-
g~ors within a more general framework for the comprehension of text. 
p It might be argued that if the strongly constructivist views of Schon, 
Reddy, Lakoff, and others can be upheld , there would be important impli-

tions for theories of language, be they philosophical , linguistic, or psycho­
~ag ica l. Indeed , this claim is made explicitly by Lakoff. The argument 
°ould be that constructivist claims are quite inconsistent with a sharp 

: istinction between semantics and pragmatics , or even between language 
and knowledge . They are inconsistent with approaches based on formal 
logic , or with semantic systems such as interpretive semantics (e .g. , 1. 1. 
Katz & Fodor, 1963) or generative semantics (e.g. , Lakoff, 1971). Such 
approaches seem ill equipped to deal with what many view as a central 
aspect of human thought and cognition, namely the ability to understand 
things from different points of view. The extreme nonconstructivist posi­
tion is that cognition is understanding things in the way they are, whereas 
the extreme constructivist position is that the notion of alternative ways of 
seeing things is fundamental to cognition. Therefore, if metaphors are 
important because of their ability to provide alternative or new ways of 
viewing the world , then so-called literal language may be too restrictive 
because of its inability to provide those perspectives. Consequently, ap­
proaches that attribute to literal language a privileged status vis-a-vis its 
access to reality will have to be regarded as fundamentally incorrect. This 
issue is central to Boyd's chapter, a large part of which is concerned with 
the nature of our access to "objective reality. " It also impinges on more 
general questions in the history and philosophy of science, as evidenced by 
Gentner and Jeziorski 's chapter. 

Ge ntne r and Jeziorski examine the role of metaphor and analogy in the 
history of Western science as a vehicle for exploring the question of 
whether analogical reasoning (which together with the perception of simi­
larity, they take to underlie both) is an innate cognitive capacity. Their 
~onclu sion is that whereas the drawing of comparisons is universal at least 
In the sense that it has been a major demonstrable component of scientific 
~hought for centuries , the use to which comparisons have been put and the 
I m~licit criteria for their legitimate use have changed dramatically. One 
POint that emerges clearly from their discussion is that historically meta­
phors and analogies have played an important role in the formulation and 
tran . . 

sm lSSlOn of new theories - a function of metaphors that Boyd concen-
trates on in his chapter. 

of Boyd arg~es that sometimes metaphors are essential to the statement 
C n~vel sCientific theories . Such metaphors he refers to as "theory­
p~nSh~utive" metaphors. He concedes that they may lack the linguistic 
i eCISlon many have taken to be important in scientific discourse, but this 
mprecision , he argues , is a referential one . It is not a special feature of 
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metaphors in scientific discourse, but of referring te rms in general. Thus, 
Boyd sees the role of metaphors in the transmission of novel scientific 
conceptions as an essential part of a more gene ral theory of reference. He 
goes on to propose a theory of reference that not only addresses many of 
the standard problems in epistemology associated with such theories, but 
also offe rs a comfortable home for metaphors. His theory is cast in terms of 
the ability of general te rms to provide "epistemic access" to important and 
interesting aspects of reality. Boyd's chapter offers, therefore, one answer 
to the question : "What are metaphors for?" They permit the articulation of 
new ideas, of which scientific theories are but a special case. It is a function 
that cannot always be fulfill ed using lite ral language. 

Kuhn for the most part accepts Boyd's position , but he sees the role of 
metaphors as being more extensive than does Boyd. Boyd limits his ac­
count to his theory-constitutive metaphors, a rguing that some uses of meta­
phors in science are purely exegetic (for example , the metaphor of atomic 
structure as a miniature solar system). Kuhn believes that even metaphors 
like this - where it is alleged that we know exactly the basis of similarity 
require the employment of metaphorlike processes. He argues that 
must still distinguish between those aspects that are similar and those 
are not . Thus, Kuhn wants to extend an interactive account of metaphor 
the use of models in general; they are not merely heuristic , pedagoJ!:icalJ 
devices, they lie at the heart of theory change and transmission . For 
Boyd and Kuhn , the necessity of metaphor lies in its role in establishi 
links between the language of science and the world it purports to descri 
and explain . They agree in their unwillingness to restrict that function , 
the nonconstructivist would , sole ly to lite ral language. 

Pylyshyn , although finding the general thrust of Boyd's arguments 
ti ve, poses a question raised earlie r by Sadock and others about how 0 

can decide whether something is a metaphorical or literal description. 
argues that many of the examples that Boyd gives of metaphorical terms 
cognitive psychology are rea lly examples of lite ral uses - particularly 
concept of computation. Furthermore, Pylyshyn is concerned that it 
be possible to distinguish between metaphors that are powerful and 
that a re impotent. In other words, he wants to distinguish those that 
with them explanations as well as descriptions from those that have 
explanatory potential, even though they might leave their protagonists wi 
an unwarranted and unhelpful "comfortable feeling" that something 
been explained . Thus, two important points emerge from Pylyshyn's 
ter. First , again , the point that distinguishing metaphors from lite ral uses 
language is by no means an easy task , and , second , that the careless use 
metaphors may do more harm than good . 

It is inte resting to note that whereas the debate as to whether it 
possible or even meaningful to distinguish between the literal and 
metaphorical is one of the most clear-cut issues in the theoretical ch 
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he more practically oriented chapters, especially those in the section on 
~e tapho r and Education implicitly accept the distinction as useful and 
foc US on how metaphors can be and are used effectively to facilitate learn­
ing. Mayer, fo r example , shows how effective metaphorical models can be 
as a means of inducing qualitative, conceptual knowledge about new do­
mains . Focusing on science education , Mayer notes the tendency of text­
books to concentrate on quantitative, formulaic info rmation, but argues 
that there is much evidence to show that scientific problem solving requires 
a prior ability to engage in qualitative reasoning. For Mayer, an instructive 
me taphor is o ne which successfully induces representations that can fo rm 
the basis of such reasoning. 

The transmiss ion of new scientific ideas and theories is but a special case 
of purveying ideas that are new (fo r the intended audience) . If one takes 
this line, then the role of metaphors in human tho ught and communication 
sudden ly seems to blossom, as can be seen in Mayer's chapter. Metaphor 
becomes ubiqu itous, an everyday phenomeno n in the lives of ordinary 
men, women , and perhaps especia ll y, children. This is the position taken 
by Petrie and Oshl ag , who argue that a principal function of metaphor is to 
permi t the understanding of new concepts by an iterative process of succes­
sive approximat ions fro m the mo re fa miliar metaphorical vehicle . They see 
this process as being analogous to the account of the change of parad igms 
involved in scienti fic revolutions (Kuhn , 1970a). Whereas Petrie and 
Osh lag argue that metaphors, or something like them, are necessary as the 
bridges be tween the known and the unknown , Green argues that they are 
not. Green main tains that reason and infe rence a re normally quite suffi ­
cient to permit the learning of something rad ica ll y new if , indeed , such 
learn ing ever takes place at all . This seems to be the conclusion Sticht 
reaches as well , although he goes on to discuss other uses of metaphors in 
education. He discusses the ro le of metaphors as indicators of comprehen­
sion, as frames of reference for producing text coherence, and as tools for 
creative problem solving. T hus, in Sticht's chapter, we fi nd mo re proposals 
for answering the second major question, "What a re metapho rs fo r?" 

The contribution of th is book does not lie in the provision of definitive 
answers to the important questions; rather, it li es in the identi fica tio n of 
these questions. Two central ones are: "What are metaphors?" (basica ll y a 
theoretical issue) , and "What are metaphors fo r?" (a more practical issue). 
These subsume a host of others ra ised at various places in this book . How 
can metaphorical language be distinguished fro m litera l language? How 
litera l is litera l language? Should the prob lem of metaphor be handled by a 
theory of language, a theory of language use , or a theory of mental repre­
sentation? Are the comprehension processes for me taphorical uses of lan­
guage the same as those for li teral uses? Can metaphors be reduced to 
cOmparisons? Is the reduction of metaphors to compari sons a fruitful ap­
proach to understanding the nature of metaphor? A re the comparisons to 
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which one might attempt to reduce metaphors themselves in need of expla­
nation? Are metaphors necessary for the transmission of new scientific 
concepts? Are metaphors necessary for the transmission of new ideas in 
general? What are the dangers associated with the use of metaphors to 
describe new or problematical situations? These are but some of the ques­
tions discussed in the chapters that follow. 

NOTE 

This introductory chapter is a revIsIon of the one that appeared 
edition under the title Metaphor: A multidimensional problem. 

-- METAPHOR 
AND 

MEANING 
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More about metaphor 

MAX BLACK 

This paper is intended to supplement the earlier study in which I intro­
duced and defended an "interaction view of metaphor" (namely, Black, 
1962b , referred to hereafter as Metaphor) . A reader unfamiliar with that 
study will find a summary in the section entitled "The Interaction View 
Revisited . " 

I shall try here to amplify my original formulation by explicating the 
grounds of the metaphors of "interaction," "filtering," and "screening," 
which I used in trying to understand how metaphorical statements work . I 
shall add some suggestions about the relations of a metaphor to its ground­
ing resemblances and analogies (somewhat neglected in Metaphor), with 
the hope of also shedding some further light on the connections between 
metaphors and models (for which , see Black, 1962c) . 

This occasion gives me an opportunity to take some notice of the numer­
Ous criticisms, mostly friendly, which Metaphor has received since its origi­
nal publication. Pleased though I am at the widespread acceptance of the 
Interaction view, I agree with Monroe Beardsley, Ted Cohen , Paul Ricreur, 
and others that more work will be needed before the power and limitations 
of this approach to the subject can be fully appreciated . 

Reasons for current interest in metaphor 

JOhn Middleton Murry 's essay, "Metaphor" (Murry, 1931) , opens with the 
remark that , "Discussions of metaphor - there are not many of them -
?ften strike us at first as superficial. " Today both comments would be 
Inappropriate. The extraordinary volume of papers and books on the sub-
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ject produced during the past forty years might suggest that the subject 
inexhaustible.! 

Warren Shibles's useful bibliography (Shibles , 1971) has entries runni 
to nearly three hundred pages and contains perhaps as many as four 
sand titles . As for these discussions being superficial , one might 
complain today of ungrounded profundity, because so many writers, 
ing with Murry that "metaphor is as ultimate as speech itself and speech 
ultimate as thought" (p . 1), rapidly draw ontological morals, while leav' 
the nature of metaphorical speech and thought tantalizingly obscure . 

In the inconclusive debate between the appreciators and depreciators 
metaphor, the former nowadays score most points. But they are cha 
tically prone to inflation . As Nowottny (1962, p. 89) puts it: 

Current cnt!Clsm often takes metaphor au grand serieux, as a peephole on 
nature of transcendental reality, a prime means by which the imagination can 
into the life of things. 

She adds: 

This attitude makes it difficult to see the workings of those metaphors which d 
ately emphasize the frame , offering themselves as deliberate fabrications , 
prime means of seeing into the life not of things but of the creative human con 
ness , framer of its own world. 

Enthusiastic friends of metaphor are indeed prone to various kinds 
inflation, ready to see metaphor everywhere , in the spirit of Carlyle , 
said: 

Examine language ; what, if you except some primitive elements of natural 
what is it all but metaphors , recognized as such or no longer recognized; still 
and florid or now solid-grown and colourless? If these same primitive garments 
the osseous fixtures in the Flesh-Garment Language then are metaphors its m 
and living integuments. (From S. 1. Brown, 1927, p. 41) 

This quotation illustrates a pervasive tendency for writers, includ ' 
myself in Metaphor, to frame their basic insights in metaphorical te 

A related inflationary thrust is shown in a persistent tendency, found 
Aristotle 's still influential treatment , and manifest in as recent a di 
as Nelson Goodnan 's Languages of Art (Goodman , 1968) , to regard 
figurative uses of language as metaphorical, and in this way to ignore 
important distinctions between metaphor and such other figures of spe 
as simile, metonymy, and synecdoche . 

To make a sufficiently intricate topic still harder to handle , the 
tors tend to focus upon relatively trivial examples (" Man is a wolf') 
conform to the traditional "substitution view," and the special form of it t 
I called the "comparison view" (see Black , 1962b, especially pp. 
whereas appreciators , in their zeal to establish "that metaphor is the 
present principle of language" (Richards , 1936b, p. 92) ,2 tend to dwell u 
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'tingly suggestive but obscure examples from Shakespeare , Donne, Hop-
eXCI h If' I ' h . . o r Dylan Thomas , to t e neg ect 0 simp er Instances t at also reqUire 
klns, . h 

ntion in a comprehensive t eory. 
att~ lthOUgh I am on the side of the appreciators, who dwell upon what 
E lpson and Ricreur call "vital" metaphors , I think their opponents (typi­
~IY philosophers , scientists, mathematicians, and logicians) are right in 
~skin g for less "vital " or less "creative" metaphors to be considered . It may 
we ll be a mistaken strategy to treat profound metaphors as paradigms. 

In what follows, I shall steer a middle course, taking as points of depar­
ture metaphors complex enough to invite analysis , yet sufficiently transpar­
ent fo r sllch analysis to be reasonably uncontroversial. My interest in this 
paper is particularly directed toward the "cognitive aspects" of certain 
metapho rs, whether in science , philosophy, theology, or ordinary life , and 
their power to present in a distinctive and irreplaceable way, insight into 
"how things are" (for which, see the section entitled "Can a Metaphorical 
Statement Ever Reveal 'How Things Are' ?"). I shall leave the "poetic 
metaphors" invoked by Nowottny for another occasion . 

What is the "mystery" of metaphor? 

One writer, who might be speaking for many, says , "Among the mysteries 
of human speech , metaphor has remained one of the most baffling" 
(Boyle, 1954, p . 257). But what is this supposed mystery? Given the 
prevalence or, if we are to trust Richards and many other thinkers , the 
ubiquity of metaphor, metaphorical discourse might well seem no more 
myste rious than singing or dancing - and , one might add, no more im­
proper or deviant. 

In the sentence following the one I have quoted, Father Boyle refers to 
the "odd predilection for asserting a thing to be what it is not ." So perhaps 
the " mystery" is simply that , taken as literal, a metaphorical statement 
appears to be perversely asserting something to be what it is plainly known 
not to be. (And that makes the metaphor user look like a liar or a de­
ceive r.) When Juliet says to Romeo , "The light that shines comes from 
thine eyes ," she surely cannot really mean that his eyeballs are lighting up 
the chamber; when Wallace Stevens says, " A poem is a pheasant ," he 
cannot really mean that it flaps its wings and has a long tail - for such things 
are plainly false and absurd. But such "absurdity" and "falsity" are of the 
essence: in their absence , we should have no metaphor but merely a literal 
utterance. So a metaphor user, unless he is merely babbling, would seem , 
according to the ancient formula , to "say one thing and mean another." But 
why? 

A n intelligent child , hearing his scientist father refer to a "field of force ," 
~Ight ask - but with a twinkle in his eye , one hopes - " And who ploughs 
It?" I . n order to feel the supposed " mystery," one needs to recapture the 
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naivete of somebody who takes metaphorical utterances to be literal or t 
false naivete of someone who pretends to do so . But to assume that 
metaphorical utterance presents something as what it is plainly not - or 
assume that its producer really does intend to say one thing while mean' 
something else - is to beg disastrously a prime question by accepting 
misleading view of a metaphor as some kind of deviation or aberrati 
from proper usage . 

Somebody seriously making a metaphorical statement - say, "The 
is my Shepherd" - might reasonably claim that he meant just what he 
having chosen the words most apt to express his thought , attitudes, 
feelings, and was by no means guilty of uttering a crass absurdity. Such 
position cannot be rejected out of hand . 

The danger of an approach that treats literal utterance as an u 
problematic standard , while regarding metaphorical utterance as proble 
atic or mysterious by contrast , is that it tends to encourage reductio 
theories : As the plain man might say, " If the metaphor producer didn 
mean what he said , why didn 't he say something else?" We are headed 
the blind alley taken by those innumerable followers of Aristotle who 
supposed metaphors to be replaceable by literal translations. 

A sympathetic way of following Father Boyle 's lead might be to start 
asking what distinguishes a metaphorical statement from a literal 
That , of course , assumes that there is at least a prima facie and observ 
difference between metaphorical and literal statements - a donnee 
seems to me initially less problematic than it does to some theorists . 
a writer says, "Men are verbs, not nouns," a reader untrammeled by 
retical preconceptions about the ubiquity of metaphor will immedia 
recognize that "verbs" and "nouns" are not being used literally. Dictiona 
ies do not include men as a special case of verbs, and a competent spea 
will not list them as paradigm cases of the application of that word. And 
in general , it would be relatively easy to devise tests, for those who 
them , of the literal meaning of the word that is the metaphorical "focus" 
a metaphorical utterance . Tacit knowledge of such literal meaning ind 
the characteristic feeling of dissonance or "tension" between the focus 
its literal "frame. " 

Starting so , and acknowledging a clear prima facie difference 
literal and metaphorical uses of expressions, need not , however, preju 
the validity of some "deeper" insight that might eventually reject the 
monsensical distinction between the literal and the metaphorical as su 
cial and ultimately indefensible. But such a revisionist view needs the 
port of a thorough exploration of the implicit rationale of the common-se 
distinction . An effort to do so will naturally concern itself with crucial su 
mentary questions about the point of using metaphors and, more general 
about the distinctive powers of metaphorical discourse . 

Some writers , notably Coleridge , but not he alone , have imputed a 
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. "creative" role to metaphor (for which , see the section entitled "Are 
harly hors Eve r 'Creative ' ?") . That a puzzle or mystery might be per­
Meta~ in this connection can be supported by the following train of 
celve ht A successful metaphor is realized in discourse , is embodied in the 
t~oug " t~xt " and need not be treated as a riddle. So the writer or speaker is 
given ' . loying conventional means to produce a nonstandard effect, while us-
~mp nly the standard syntactic and semantic resources of his speech commu-
Ing O ., h" II 't Yet the meaning of an mterestmg metap or IS typlca y new or "cre-
n~i ~~ " not inferable from the standard lexicon. A major task for theorists 
~f m~taphor , then , is to explain how such an outcome - striking for all its 

familia rity - is brought about. 
We may usefully consider, for the sake of contrast , the situation of a 

participant in a rule-governed practice more tightly constrained than 
speech - say the game of .chess. The~e, too, a cre~t.ive aspect ~s readily 
di scernible, because even If all the mistakes are waItIng to be discovered 
(as a master once said) a player must still search for and ultimately choose 
his move: In most chess positions, there is no decision procedure and no 
demonstrably "correct" move . Yet the player's scope for creativity is 
sharply limited by the game's inflexible rules , which provide him always 
with a finite and well-defined set of options. 

Imagine now a variation , say "epichess," in which a player would have 
the right to move any piece as if it were another of equal or inferior value (a 
bishop moving for once like a knight, say, or a pawn) provided the opponent 
accepted such a move. There we have a primitive model of conversation 
and discourse, where almost any "move" is acceptable if one can get away 
wi th it ; that is , if a competent receiver will accept it. But even here there 
are some constraints upon creativity: one cannot couple any two nouns at 
random and be sure to produce an effective metaphor. (If the reader 
dou bts this, let him try to make sense of "a chair is a syllogism. " In the 
absence of some specially constructed context, this must surely count as a 
fai led metaphor.) 

But what is a "creative," rule-violating metaphor producer really trying 
to do? And what is a competent hearer expected to do in response to such a 
move? 

In Metaphor, I suggested that such questions, and most of the others 
POsed by theorists of metaphor, might be regarded as concerned with " the 
'logical grammar' of 'metaphor' and words having related meaning" ; or as 
eXpressing "attempts to become clearer about some uses of the word 'meta­
phor' " (p . 25) ; or as the start of an effort " to analyze the notion of 
metaphor" (p. 26) . Although this semantic emphasis has alienated some of 
my critics, I see no particular harm in it. There would be no substantial 
diffe rence in an approach that was conceived , in a more ontological idiom, 
as an effort to "become clearer about the nature of metaphor. " Indeed , I 
WO uld regard the two formulas as equivalent. 
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Identifying the targets 

The reader will have noticed my references to metaphorical statements. 
Indeed, my standing concern is with full metaphorical statements and, 
derivatively, with "statement-ingredients" (words or phrases used meta­
phorically) only as they occur in specific and relatively complete acts of 
expression and communication. (Hereafter, "metaphor" is usually short for 
"metaphorical statement.") A "statement," in my intended sense, will be 
identified by quoting a whole sentence, or a set of sentences, together w· 
as much of the relevant verbal context , or the nonverbal setting, as may be 
needed for an adequate grasp of the actual or imputed speaker's meaning. I 
use "meaning" here for whatever a competent hearer may be said to have 
grasped when he succeeds in responding adequately to the actual or h 
thetical verbal action consisting in the serious utterance of the sentence 
in question. 

As examples of such identifications of metaphorical statements , I 
(1) "L'homme n 'est qu'un roseau, Ie plus faible de la nature, mais c' 

un roseau pensant" (Pascal in the Pensees) - or , more briefly , 
cal's metaphor of man as a thinking reed. 

(2) " You are a metaphor and they are lies/Or there true least where 
knot chance unfurls." (William Empson , Letter 1') 

(3) Ezra Pound's metaphor of education as sheepherding (in his ABC 
Reading, passim) . 

Of these metaphors , the last is relatively the most independent of 
context and might be sufficiently identified , with suppression of Pou 
name, as " the metaphor of education as sheepherding." Yet, justice 
Pound's view might demand citation of relevant passages in his tract. 
tual elaboration is more obviously needed to appreciate Pascal 's de 
tively simple metaphor or Empson 's characteristically obscure one. 

I propose to distinguish what is identified merely by a formula like 
metaphor of A as B ," without further specification of its contextual use, 
a metaphor-theme, regarded as an abstraction from the metaphorical 
ments in which it does or might occur. A metaphor-theme is available 
repeated use , adaptation, and modification by a variety of speakers 
thinkers on any number of specific occasions. 3 

One danger in attending mainly to what I have called metaphor-themes 
that of postulating a standard response to a given metaphorical statement 
a response determined by linguistic, conceptual , cultural, or other con 
tions. Such a view is untenable because a metaphorical statement involves 
rule violation : There can be no rules for "creatively" violating rules .4 

that is why there can be no dictionary (though there might be a thesaurus) 
metaphors. 

Any attempt to be more precise about the identifying and individu 
criteria for metaphorical statements will be embarrassed by the 
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difficulty. The very ~ame meta~horical statement,.as I wish to use that expres­
, 1 may appropnately receive a number of different and even partially 

SIOI , , 
nfiicti ng readings. Thus Empson s metaphor, reproduced above, might be 

cO
ken 

by one reader, but not another, as imputing falsity to the person 
t~d ressed . We might choose to say that both were right about two different 
~etaphors expressed in Empson's words; or, less plausibly, that one reader 
must have been mistaken. There is an inescapable indeterminacy in the 
notion of a given metaphorical statement, so long as we count its import as 

part of its essence. 
] hope these brief terminological remarks will serve for the present occa-

sion. J n what follows , I shall not insist pedantically upon using the qualifi­
ers " -statement" or " -theme," usually leaving the context to resolve any 

possible ambiguity. 

On classifying metaphors; and the importance of emphasis and resonance 

Given the prevalence of metaphorical statements and their manifest versa­
til ity, a student of the subject would find some generally accepted classifica­
tion helpful in making even the simplest distinctions: But at present , he is 
in an even worse situation than a biologist before Linnaeus. For the only 
entrenched classification is grounded in the trite opposition (itself ex­
pressed metaphorically) between "dead" and " live" metaphors. This is no 
more helpful than , say, treating a corpse as a special case of a person : A so­
called dead metaphor is not a metaphor at all, but merely an expression 
that no longer has a pregnant metaphorical use. 

A competent reader is not expected to recognize such a familiar expres­
sion as "falling in love" as a metaphor, to be taken au grand serieux. 
Indeed , it is doubtful whether that expression was ever more than a case of 
catachresis (using an idiom to fill a gap in the lexicon) . 

If the "actuality" of a metaphor, its possessing the distinctive characteris­
tics , whatever they may be , of genuine metaphorical efficacy, is important 
enough to be marked , one might consider replacing the dead and alive 
Contrast by a set of finer discriminations : distinguishing perhaps between 
expressions whose etymologies, genuine or fancied , suggest a metaphor 
beyond resuscitation (a muscle as a little mouse , musculus) ; those where 
the o riginal , now usually unnoticed , metaphor can be usefully restored 
(obligation as involving some kind of bondage); and those , the objects of 
~y prese,nt interest , that are, and are perceived to be , actively metaphoric. 

pprOpnate labels might be: "extinct ," "dormant," and "active" meta-

t
Phors. But not much is to be expected of this schema or any more finely 
Uned s b' ( . in u ~tlt~te. I shall be concerned hereafter only With metaphors need-

cafl n? artlf1clal respiration , recognized by speaker and hearer as authenti-
Y vital" or active .) 

Given an active metaphorical statement, it would be useful to discrimi-
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nate two aspects, which I shall call emphasis and resonance. A metaphori­
cal utterance is emphatic, in my intended sense , to the degree that its 
producer will allow no variation upon or substitute for the words used -
and especially not for what in Metaphor I called the "focus ," the salient 
word or expression, whose occurrence in the literal frame invests the utter­
ance with metaphorical force . Plausible opposites to "emphatic" might 
include: "expendable," "optional," "decorative," and "ornamental. " (Rela­
tively dispensable metaphors are often no more than literary or rhetorical 
flourishes that deserve no more serious attention than musical grace 
notes.) Emphatic metaphors are intended to be dwelt upon for the sake of 
their unstated implications : Their producers need the receiver's coopera­
tion in perceiving what lies behind the words used . 

How far such interpretative response can reach will depend upon the 
complexity and power of the metaphor-theme in question: Some meta­
phors , even famous ones, barely lend themselves to implicative elabora­
tion , while others , perhaps less interesting, prove relatively rich in 
ground implications . For want of a better label , I shall call metapho 
utterances that support a high degree of implicative elaboration resonanc 

Resonance and emphasis are matters of degree. They are not indep 
dent : Highly emphatic metaphors tend to be highly resonant (though 
are exceptions) , while the unemphatic occurrence of a markedly reson 
metaphor is apt to produce a dissonance , sustained by irony or some . 
larly distancing operation . 

Finally, I propose to call a metaphor that is both markedly emphatic 
resonant a strong metaphor. My purpose in the remainder of this paper is 
analyze the raison d'etre and the mode of operation of strong metaphors 
treating those that are relatively "weak" on account of relatively low 
phasis or resonance as etiolated specimens. 

A weak metaphor might be compared to an unfunny joke, or 
unilluminating philosophical epigram: One understands the unsuccessful 
failed verbal actions in the light of what would be funny, illuminating, 
what have you . Yet if all jokes are intended to be funny, and fail to 
degree that they are not , not all metaphors aim at strength , and some 
be none the worse for that. 

Consider the following example from a letter of Virginia Woolf to 
Strachey: 

How you weave in every scrap - my god what scraps! - of interest to be had , 
(you must pardon the metaphor) a snake insinuating himself through inn 
golden rings - (Do snakes? - I hope so) . (Nicolson & Trautmann , 1976, p. 

The snake metaphor used here should certainly count as weak in my 
nology, because Strachey was intended to take the rich implicative 
ground lightly. 
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The interaction view revisited 

The inte raction view which I presented in Metaphor was there character­
. d as an attempt " to become clearer about some uses of the word 
~ze taphor' _ or, if one prefers the material model , to analyze the notion of 
m~aphor" (pp. 25-6). In retrospect , I would prefer to think of my position 

Olea help to understanding how strong metaphorical statements work. But 
a
h
\ shift of formulation from conceptual analysis to a functional analysis , 

t I . 
though potentially i~portan.t, ne~d not detam us. .. 

The merits of the mteractIOn VIew, a development and modIficatIOn of 1. 
A. Richards's valuable insights , should be weighed against those of its only 
availab le alte rnatives - the traditional "substitution view" and "comparison 
view" (a special case of the former) . Briefly stated , the substitution view 
regards " the entire sentence that is the locus of the metaphor as replacing 
some set of literal sentences" (p . 31); while the comparison view takes the 
imputed literal paraphrase to be a statement of some similarity or analogy, 
and so takes every metaphor to be a condensed or elliptic simile (pp . 35-6) . 

The reader will notice that both of these views treat metaphors as unem­
phatic , in my terminology - in principle , expendable if one disregards the 
incidental pleasures of stating figuratively what might just as well have 
been sa id literally. 

A brief summary of the preferred interaction view might consist of the 
following claims , based upon the concluding summary of Metaphor (pp . 
44-5). I reproduce the original formulations , with minor improvements, 
appending afterthoughts in each case. 

1. A metaphorical statement has two distinct subjects, to be identified as 
the "primary" subject and the "secondary" one . 

In Metaphor, I spoke instead of the "principal" and "subsidiary" 
subj ects . The duality of reference is marked by the contrast between 
the metaphorical statement's focus (the word or words used non­
li terally) and the surrounding literal frame . 

2. The secondary subject is to be regarded as a system rather than an 
individual thing . 

Thus, I think of Wallace Stevens's remark that "Society is a sea" as 
being not so much about the sea (considered as a thing) as about a 
system of relationships (the " implicative complex" discussed below) 
sIgnaled by the presence of the word "sea" in the sentence in question. 
(In Metaphor, I proposed that the primary subject , also, be taken as a 
system. But it seems in retrospect needlessly paradoxical, though not 
plainly mistaken , to say that Stevens was viewing society, too , as a 
system of social relationships.) In retrospect, the intended emphasis 
upon "systems," rather than upon "things" or " ideas" (as in Richards) 
looks like one of the chief novelties in the earlier study. 
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3. The metaphorical utterance works by "projecting upon" the pri 
subject a set of "associated implications," comprised in the imp 
complex, that are predicable of the secondary subject. 

The label "implicative complex" is new. "Projection" is, of 
a metaphor, that will need further discussion. In the earlier study, 
spoke of a "system of associated commonplaces" (which later 
voked some pointed criticisms by Paul Ricreur) . My notion was 
the secondary subject, in a way partly depending upon the context 
metaphorical use, determines a set of what Aristotle called endo vn 

current opinions shared by members of a certain speech-commun 
But I also emphasized , as I should certainly wish to do now, that 
metaphor producer may introduce a novel and nonplatitu· · 
"implication-complex. " 

4. The maker of a metaphorical statement selects , emphasizes , 
presses , and organizes features of the primary subject by applying to 
statements isomorphic with the members of the secondary subject 
implicative complex. 

The mechanisms of such "projection" (a still serviceable me 
are discussed and illustrated in the next section . 

5. In the context of a particular metaphorical statement, the two subj 
" interact" in the following ways: (a) the presence of the primary 
ject incites the hearer to select some of the secondary subject's 
ties; and (b) invites him to construct a parallel implication 
that can fit the primary subject ; and (c) reciprocally induces 
changes in the secondary subject. 

This may be considered a crux for the interaction view 
tempted explication of Richards's striking image of the "in 
tion of words") . Although I speak figuratively here of the 
interacting, such an outcome is of course produced in the minds of 
speaker and hearer: It is they who are led to engage in selecti 
organizing, and projecting. I think of a metaphorical statement ( 
a weak one) as a verbal action essentially demanding uptake, a 
ative response from a competent reader. In Metaphor, I said 
scandalizing some of my subsequent critics - that the imputed i 
tion involves "shifts in meaning of words belonging to the same 
or system as the metaphorical expression" (p. 45). I meant, of 
a shift in the speaker's meaning - and the corresponding 
meaning - what both of them understand by words, as used on 
particular occasion. 

How metaphorical statements work 

Consider " Marriage is a zero-sum game." In this relatively "active" 
phor the implication-complex might be spelled out somewhat as 
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(G 1) A "game" is a contest; 
G2) be tween two opponents; . 

(G3) in which one player can WIn only at the expense of the other. 
~he corresponding system of imputed claims about marriage depends 
cially upon the interpretations given to "contest ," "opponents ," and 

cru . . " 0 . h 
cl·a ll y to "wInnIng. ne mig t try : espe .. . 

(M! ) A marnage IS a sustaIned struggle; 
(M2) between two contestants ; .. 
(M3) in which the rewards (power? money? satisfactIOn?) of one contes­

tant are gained only at the other's expense .5 

Here, the "projected" propositions can be taken literally - or almost so, 
no matte r what one thinks of their plausibility (the metaphor'S aptness not 
being here in question) . 

Such a heavy-handed analysis of course neglects the ambiance of the 
secondary subject , the suggestions and valuations that necessarily attach 
themselves to a game-theory view of marriage , and thereby suffuse the 
receiver'S perception of it : A marriage that can be seen as a competitive 
"game" of skill and calculation is not the kind made in heaven. 

The relations between the three members of the implication complex 
(G 1-3) in this relatively simple example and their correlated statements 
about marriage (Ml-3) are a mixed lot. M2 might be said to predicate of 
marriage precisely what G2 does of a two-person game (with some hesita­
tion about the matching of "opponents" and "contestants"); but in the shift 
from G1 to Ml it seems more plausible to discern some similarity rather 
than strict identity ; and in M3 , finally , "gain" must surely have an extended 
sense, by contrast with its sense in G3 , since marital struggles usually do 
not end in clear-cut conventional victories. The difficulty in making firm 
and decisive judgments on such points is , I think , present in all cases of 
metaphorical statement. Since we must necessarily read "behind the 
words," we cannot set firm bounds to the admissible interpretations: Ambi­
gu ity is a necessary by-product of the metaphor'S suggestiveness . 

So fa r as I can see , after scrutinizing many examples , the relations be­
tween the meanings of the corresponding key words of the two implication 
Complexes can be classified as (a) identity, (b) extension , typically ad hoc , 
(C! similarity, (d) analogy, or (e) what might be called "metaphorical cou­
Pling" (Where, as often happens, the original metaphor implicates subordi­
nate metaphors) . 

Let us now idealize the connection between the two implication­
complexes (G and M) in the following way: G consists of certain state­
~~nts: say Pa, Qb, . . . , and aRb, cSd, .. . , whi le M comprises corre­
: .nd lngstatementsPa ', Q'b' , . . . , anda'R'b ', c'S'd', . . . , where Pis 
s nlque ly correlated with P' , a with a' , R with R' , and so on . Then the two 
i:stems have , as mathematicians say, the same "structure" ; they are 

omorphic (see Eberle , 1970 , for a lucid exposition of this notion). One 
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important deviation from the mathematical conception is that G is lin 
with M by a "mixed lot" of projective relations, as we saw in the 
marriage example, and not (as typically in mathematical contexts) by 
single projective relation. 

With such conceptions to hand , we need not speak metaphorically a 
"projecting" the secondary system. Viewed in this way (and neglecting 
important suggestions and connotations - the ambience, tone, and 
tudes that are also projected upon M) G is precisely what I have called 
the past an "analog-model" (d. Black, 1962c).6 I am now impressed, as 
was insufficiently so when composing Metaphor, by the tight connection! 
between the notions of models and metaphors. Every implication­
supported by a metaphor's secondary subject, I now think , is a model of 
ascriptions imputed to the primary subject: Every metaphor is the tip of 
submerged model. 

Metaphors and similes 

I have said that there is a similarity, analogy or, more generally, an 
of structure between the secondary implication-complex of a metaphor 
the set of assertions - the primary implication-complex - that it maps. 
"Poverty is a crime ," "crime" and "poverty" are nodes of isomorphic 
works , in which assertions about crime are correlated one-to-one 
corresponding statements about poverty. 

Hence , every metaphor may be said to mediate an analogy or 
correspondence. (That is the correct insight behind the classical com mo ";, 

son view of metaphor as elliptical or truncated simile.) Hence , also, 
metaphorical statement may be said to implicate a likeness-statement and 
comparison-statement, each weaker than the original metaphorical 
ment. ("I didn't say that he is like an echo; I said and meant that he is 
echo!") But to perceive that a metaphor is grounded in similarity 
analogy is not to agree with Whatley (1961) that "the simile or 
may be considered as differing in form only from a metaphor" or with B 
(1888) that "the metaphor is a comparison implied in the use of a term" 
Metaphor, p. 36). Implication is not the same as covert identity : Looking 
a scene through blue spectacles is different from comparing that scene 
something else. 

To call , "Poverty is a crime ," a simile or comparison is either to say 
little or too much . In a given context of utterance, "Poverty is like a cri 
may still be figurative, and hardly more than a stylistic variant upon 
original metaphorical statement. Burns might have said, "My Love is a 
red rose ," instead of "My Love is like a red , red rose, " if the meter 
permitted , with little semantic difference , if any. But to suppose that 
metaphorical statement is an abstract or precis of a literal point-by­
comparison, in which the primary and secondary subjects are j 
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he sake of noting dissimilarities as well as similarities, is to misconstrue 
for \unct ion of a metaphor. In discursively comparing one subject with 
the ther, we sacrifice the distinctive power and effectiveness of a good 
an~aphor . The literal comparison lacks the ambience and suggestiveness, 
rned the imposed "view" of the primary subject, upon which a metaphor's 
an wer to illuminate depends. In a metaphor as powerful as Pascal's, of man 
po a " thinking reed" (un roseau pensant), the supporting ground is discon­
a~rti n g lY simple , being intended chiefly to highlight human frailty and 
~eakness (faibles.se). The figure 's effect depends, in this instance , very 

nuch on the ambience. 
I It is helpful to remind oneself that "is like" has many uses, among them: 
to point to some obvious, striking, or salient resemblance as in, "Doesn't 
he look like Mussolini?" (where some such qualification as "looks like" or 
"sounds like" is needed); in an "open comparison ," to mark the start of a 
deta iled , literal point-by-point comparison; or as a mere stylistic variation 
upon the metaphorical form (which raises nearly all the questions I am here 

trying to answer). 

Thinking in metaphors 

The fo regoing account, which treats a metaphor, roughly speaking, as an 
inst rument for drawing implications grounded in perceived analogies of 
structure between two subjects belonging to different domains , has paid no 
attention to the state of mind of somebody who affirms a metaphorical 
statement. A good metaphor sometimes impresses, strikes, or seizes its 
producer: We want to say we had a "flash of insight ," not merely that we 
were comparing A with B , or even that we were thinking of A as if it were 
B. But to say seriously, emphatically, that, "Life is the receipt and transmis­
sion of information ," is at least to be thinking of life as the passage of 
in fo rma tion (but not that, merely) . Similarly for all metaphorical utter­
ances that are asserted and not merely entertained. 

It might , therefore , be a large step forward in becoming clearer about 
~hat might be called metaphorical thought (a neglected topic of major 
Importance) if we had a better grasp on what it is to think of something (A) 
as something else (B). What , then , is it to think of A as B? 

Consider the relatively simple case of thinking of the geometrical figure 
sometimes called the "Star of David" in the following different ways: 

( I) as an equilateral triangle set upon another of the same size (Figure 
2.1) ; 

(2) as a regular hexagon , bearing an equilateral triangle upon each of its 
edges (Figure 2.2); 

(3) as three superimposed congruent parallelograms (Figure 2.3); 
(4) as the trace left by a point moving continuously around the perimeter 

of the Star and then around the interior hexagon; 
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Figure 2 .1 Figure 2.2 Figure 2.3 

(5) as in (4), but with the point tracing out the hexagon before moving 
the outside. 

One might ask a child to think of the figure in each of these ways in turn. 
the difficult third case of the three parallelograms, he would probably 
some help, so there is something that he can be taught to do. But w 

The images one forms in trying to obey instructions corresponding 
these five aspects of the Star are heuristically essential. A slow I 
might be helped by having the different geometrical forms outlined in 
contrasting colors or, in cases (4) and (5), by watching a moving pencil 
point actually produce the figure. But the comprehension could not consist 
merely in possessing such images , important as they may be: Any compe­
tent teacher would ask the learner such questions as whether the moving 
point could trace the whole figure continuously - or, in the simpler cases, 
whether the triangles in question had the same size and shape . A test of 
mastery is the ability to tease out the implications of the intended percep­
tual analysis. 

So far , the case somewhat resembles what happens when we see some A 
as metaphorically B : The child sees the Star as superimposed parallelo­
grams ; a metaphor thinker sees life as a flow of information ; both apply 
concepts that yield discovery; both manifest skills shown in ability to tease 
out suitable implications of their respective insights . But this comparison is 
somewhat lame, because the child learner, unlike the metaphor thinker, 
has not yet been required to make conceptual innovations, the parallelo­
grams he perceives being just those he had antecedently learned to draw 
and recognize. 

So let us vary the illustration . One might ask a child to think of each of 
the following figures as a triangle: one composed of three curved segments; 
a straight line segment (viewed as a collapsed triangle , with its vertex on 
the base) ; two parallel lines issuing from a base segment (with the vertex 
"gone to infinity"); and so on . The imaginative effort demanded in such 
exercises (familiar to any student of mathematics) is not a bad model for 
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. needed in producing, handling, and understanding all but the most 
what IS .. I of metaphors . That the use of the relevant concepts employed should 
tnVla e (so that "game" is made to apply to marriage ; " information" to life ; 
chang d) . I h . 

d
" to man · an so on seems essentla to t e operatIOn. 

"ree ' Why stre tch and twist , press and expand, concepts in this way - Why try 
ee A as metaphorically B, when it literally is not B? Well , because we 

to s do so, conceptual boundaries not being rigid , but elastic and perme­
c~e. and because we often need to do so , the available literal resources of 
~he I'anguage being insufficient to express our sense of the rich correspon­
dences , interrelations , and analogies of domains conventionally separated ; 
and because metaphorical thought and utterance sometimes embody in­

sigh t expressible in no other fashion. 

How do we recognize metaphors? 

While praising the interaction theory, Monroe C. Beardsley has urged that 

it is: 
... incomplete is not explaining what it is about the metaphorical attribution that 
informs us that the modifier is metaphorical rather than literal. (Beardsley, 1958, p . 

161, ita lics added) 

Elsewhere , Beardsley (1967) states the tasks of a theory of metaphor as 

follows: 

The problem is to understand how that radical shift of intension [how the metaphori­
cal modifer acquires a special sense in its particular context] comes about ; how we 
know that the modifier is to be taken metaphorically; and how we construe or 
explicate its meaning correctly. (p . 285 , italics added) 

The supplement that Beardsley desires, therefore, seems to be some diag-
nostic criterion, as it might be called, for the occurrence of a metaphorical 
statement , some mark or indication that will allow its presence and meta­
phorical character to be detected . I use "diagnostic criterion" here to sug­
gest a bodily symptom, such as a rash , that serves as a reliable sign of some 
abnormal state though not necessarily qualifying as a defining condition. 
But Beardsley may, after all , be seeking more ambitiously an observable 
and necessary condition for a statement to be metaphorical. 

The need for some such identification criterion , essential or merely diag­
nostic, has been forcibly urged by other writers . Ina Loewenberg says : 

Any satisfactory formulation of the principle of metaphor requires the identifiabil­
Ity of metaphors since they cannot be understood or produced unless recognized as 
SUch. (Loewenberg, 1973 , p . 316) 

Here " the principle of a metaphor" alludes to her contention that meta­
phors "exemplify a single principle of semantic change ." If " identifiability" 
IS taken in a broad sense , I could agree with Loewenberg's requirement , 
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with a possible reservation about a "producer" being necessarily aware 
using a metaphor. But the rest of her valuable essay shows that she , 
Beardsley at least part of the time, is demanding what I have called 
"diagnostic criterion" for a statement to be metaphorical. 

Beardsley proceeds to offer such a diagnostic criterion as the corn 
of his "controversion theory."7 According to him , the recognizable mark 
a metaphorical statement is that taken literally it would have to count as 
logical contradiction or an absurdity, in either case something patent! 
false . 

An obvious objection is that this test, so far as it fits , will apply equally 
such other tropes as oxymoron or hyperbole, so that it would at best 
the presence of some figurative statement , but not necessarily a metap 
A more serious objection is that authentic metaphors need not manifest 
invoked controversion , though many of them do. Suppose I counter 
conversational remark , "As we know, man is a wolf - homo 
lupus" - by saying, "Oh, no , man is not a wolf but an ostrich."8 In context 
"Man is not a wolf" is as metaphorical as its opposite , yet it clearly fails 
controversion test. The point is easy to generalize: The negation of 
metaphorical statement can itself be a metaphorical statement and 
possibly true if taken literally. Nor need the examples be confined to 
negatives. When we say, "He does indeed live in a glass house," of a 
who actually lives in a house made of glass , nothing prevents us from 
the sentence to make a metaphorical statement. 

Our recognition of a metaphorical statement depends essentially 
two things: Our general knowledge of what it is to be a metaph 
statement , and our specific judgment that a metaphorical reading 
given statement is here preferable to a literal one . The decisive reason 
the choice of interpretation may be, as it often is, the patent falsity 
incoherence of the literal reading - but it might equally be the banality 
that reading's truth , its pointlessness , or its lack of congruence with 
surrounding text and nonverbal setting. The situation in cases of doubt 
to how a statement is best taken is basically the same as that in other 
of ambiguity. And just as there is no infallible test for resolving am 
so there is none to be expected in discriminating the metaphorical from 
literal. 

There is an important mistake of method in seeking an infallible mark 
the presence of metaphors. The problem seems to me analogous to that 
distinguishing a joke from a nonjoke. If a philosopher, whose children 
trouble in deciding when he is joking, introduces the convention that 
raised thumb indicates seriousness, he might sometimes be joking in 
his thumb! An explicit assertion that a remark is being made metaph 
cally (pe rhaps the best candidate for a reliable diagnostic sign) can 
guarantee that a metaphor is in question , for that does not depend si 
upon its producer's intentions , and the sign might itself be used me 
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Every crite rion for a metaphor'S presence, however plausible , is 
cally. . I . ible in speCla circumstances . 
defeas h' . f h ' . . If Beardsley and ot. er ~nt~cs 0 t e interactIOn ~Iew are, .after all , not 

k
'ng fo r a diagnostic cntenon but rather something essential to a meta-

100 I . . 
l or's being a metaphor, my above rebuttals Will miss that mark. But then 

Ph1 tension of which Beardsley and others speak seems to be only one 
~ : ture of that peculiar mode of language use in which metaphor'S focus 
. educes a "projection" of a "secondary system ," as already explained in this 
; ape r. "Tension" see~s to me s~mewhat less suggestive than " interaction ," 
bu t the re is no pOint In quarrelhng over labels . 

Are metaphors ever "creative"? 

The production of a new metaphorical statement obviously introduces 
some small change into a world that includes statements and the thoughts 
they express , as well as clouds and rocks . Even the reaffirmation of an old 
metaphor can be viewed as a trivial insertion into the world of a new token 
of a known statement-type . That metaphors should be creative in this 
boring way is hardly worth mentioning except for the sake of contrast. 

Emphasis upon the alleged creativity of metaphors becomes more inter­
esting when they are viewed as miniature poems or poem fragments . But 
the production of a work of art would interest me here , given the general 
th rust of this essay, only if such a work "tells us something about the 
world ." Indeed , I intend to defend the implausible contention that a meta­
phorical statement can sometimes generate new knowledge and insight by 
changing relationships between the things designated (the principal and 
subsidiary subjects). To agree would be to assign a strong cognitive func­
tion to certain metaphors ; but to disagree is not necessarily to relegate 
them entirely to some realm of fiction .9 For it may be held that such 
metaphors reveal connections without making them. (Would it not be unset­
tling to suppose that a metaphor might be self-certifying, by generating the 
very reality to which it seems to draw attention?) 

In my earlier essay, I stated one form of what might be called the "strong 
creativ ity thesis" in this way: 

It would be more illuminating in some of these cases [i .e., of metaphors imputing simi­
larities difficult to discern otherwise] to say that the metaphor creates the similarity 
tha n to say that it formulates some similarity antecedently existing. (Metaphor, p. 37) 

It wil1 be noticed that the claim was explicitly hedged: to say, " it would be 
n~ore il1uminating ," to view some metaphors as ontologically creative falls 
SOrt of claiming that they are creative. Yet no remark in Metaphor has 
prOVoked stronger dissent. 

f Khatchadourian (1968) , in the course of a generally approving account 
o the interaction view, thinks the thesis cannot be right. He asks rhetori-
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cally, "How can one, anyway, literally create a feature or a similarity 
means of a metaphor?" (p . 235) . Granting that a metaphor user "can bri 
into prominence known features . .. which he thinks deserve special at 
tion" (ibid. , my italics) and thereby "give us a new vision or a new in 
Khatchadourian concludes that , "The creation of some effect in the 
or reader [does not involve] the creation of a similarity between the 
pal and the subsidiary subject" (p. 236). 

Long ago, S. 1. Brown (1927) summarily dismissed a related conten 
(on the part of Gustave Lanson) that, by means of metaphor, "Our 
perceiving a common quality in two different objects , or creating b 
them a relation which assimilates them to one another, names one of 
by a term which suits , or belongs to, the other" (p . 47 ; emphasis 
Brown says: "How the mind can create a relation which does not p 
ously exist , M. Lanson does not explain , nor ought such explanation 
expected of a writer on literary theory" (ibid.) . Such offhand rejection 
clearly motivated by a picture of the "relation" in question as being "obj 
tive" or "out there" - existing quite as independently as the relation 
"having-the-same-height-as": One rightly wants to deny that cubits can 
added to stature by saying or thinking so. But this conception of 
objective relation as antecedently existing is question-begging when 
plied to that variegated set of relations that we bundle together as "si 
ity. " 10 When applied to the explication of metaphors , " is like" is not 
sharply contrasted with "looks like" as "is taller than" is with "looks 
than. " The imputed relations in a generative metaphor, one might 
must have a subjective as well as an objective aspect, but each may 
ute to the other, as I hope to show. I shall try to make the strong creati 
thesis at least plausible by considering a series of five answers to que 
having the form , "Did X exist before it was perceived?" 

(1) Did the other side of the moon exist before it was seen? 
It would take a fanatical idealist to say no. We think , of course, of 

rocks, plains, and mountains as having been there all the time, prior 
observation . It is crucial to this conception - as contrasted with some of 
following examples - that the existence of the physical objects and co 
rations in question is held to depend in no way upon the existence 
human or other sentient beings , or upon their contingent possession 
use of thought and language . 

(2) Did genes exist before their existence was recognized by U1UlUl!.l:>"1 

The question might be rephrased as, "Did things properly called 
exist before they were admitted into accepted biological theory?" An 
mative answer is no doubt used to contrast this case with those in which 
"objects" in question were synthesized by human agency. Qua things 
but not made, " natural" and not "artificial ," genes - it must be 
were "there all the time ," even before their existence was discovered. 
it is less obvious that genes "were there all the time, waiting to be 
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d " The term "gene" has its place within a man-made theory, in whose 
ere . e it would have no intelligible use : The relation between "gene" and 
abSentChat te rm designates is more like that of a dot on a map and the city it 
wha.~se nts than like that of a personal name and the person it designates. 
repl he proper answer to this second question should be , "Yes and no ." 
so(~) "Were there bankrupts before the financial institutions of the West-

ern world were developed?" 
If the question is taken in a literal sense , the only acceptable answer must 

b . nO. For here the allusion to man-made constructions (institutions rather 
: an deve loped theory) is uncontroversial : "Bankrupt" (applied to some­
~ne judged insolvent on petition to a court of law) had no application 
before the requisite legal procedures had come into existence. A positive 
answer to the question would need to take the tortuously counterfactuaI 
form of: " If there had been the corresponding legal institutions (say in 
1066) , such-and-such a person would have been judged a bankrupt if the 
requ isite petitions had been lodged. " 

(4) "Did the view of Mount Everest from a point one hundred feet above 
its summit exist before anybody had seen that view?" 

An affi rmative answer can be accepted only in the counterfactual sense 
proposed in the last paragraph: " If anybody had been in a position to view 
the mountain from the point specified, it would have looked as it does now 
from a plane flying overhead (i.e. , the view has not changed) ." But if we 
agree, we should reject the reifying mythology of the unseen view, " there 
all the time" and available for inspection like some ethereal emanation. 
The notion of a "view" implicates human beings as possible perceivers 
(though not as the creators and subjects of legal institutions , as in the last 
case): It is logically necessary that a view can be seen (viewed) . Now, when 
a certain view is actually seen , that is a fact about the mountain as well as 
about the viewer - about a world that includes both. It is objectively true , 
not a matte r of mere convention or whim , that the view of Everest from 
such-and-such a point has such-and-such features . 

(5) Did the slow-motion appearance of a galloping horse exist before the 
invention of cinematography? 

Here the "view" is necessarily mediated by a man-made instrument 
(though this might cease to be true if some mutant children were born with 
t~e powe r to see "slow motion" with one eye). And yet what is seen in a 
S Ow-motion film becomes a part of the world once it is seen . 
th The last example comes the closest to what I originally had in mind by 
" e st~~ ng creativity thesis . If some metaphors are what might be called 

O
cognlhve instruments ," indispensable for perceiving connections that , 
nce p . 

rn d ercelved , are then truly present , the case for the thesis would be 
be~ ' e out. Do metaphors ever function as such cognitive instruments? I 
Va leve so. When I first thought of Nixon as "an image surrounding a 

cuurn ," the verbal formulation was necessary to my seeing him in this 
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way. Subsequently, certain kinetic and visual images have come to se rve 
surrogates for the o riginal verbal fo rmulation , which still contro ls the 
sory imagery and remains available fo r ready reaffirmation. 

For such reasons as this, I still wish to contend that some 
enable us to see aspects of reality that the metaphor's production helps 
constitute . But that is no longer surprising if one believes that the world 
necessa rily a world under a certain description - o r a world seen from 
certain pe rspective. Some metaphors can create such a perspective . 

Can a metaphorical statement ever reveal "how things are"? 

In the last section , my attention was fi xed upo n the creative o r prod 
aspects of generative metaphors, in virtue of which they can some 
functio n as cognitive instruments through which their users can 
novel views of a domain of refe rence. But a view, however mediated , m 
be a view of something: My task here is to make some suggestions 
what that "something" is and how far its possession can yield insight a 
"how things are." 

I have chosen the unpretentious formula, "how things are ," in order 
avoid the fixation of a number of writers who discuss the same topic 
the rubric , "Can metaphorical statements be true?" 11 The ir strategy 
to me misguided and liable to induce distortion by focusing 
upon that special connection between statement and reality that we 
by the attribution of truth va lue. In ordinary language, the epithet 
has more restricted uses than philosophers usually recognize. It is 
uncontroversially appropriate in situations where the prime purpose is 
state a "fact ," that is, whe re the fact-stating statement in question is a 
ated with some accepted procedure for verification o r confirmation: 
witness who swears to " te ll the truth and nothing but the truth" is 
to "speak plainly," that is, to eschew fi gurati ve language, and 
himself no t only to refrain fro m lying, but also to abstain from p 
probability statements, gene ralizations, explanations, and inte rp 
of actions (though some of these excluded types of statements may in 
contexts, fo r example , those of scienti fic inquiry, be properl y judged 
o r false). In such fact-stating uses, the concepts of truth and falsity 
closely associated with such semantic paronyms as " lying," "be lievi 
" knowing," "evidence," "contradiction ," and others. The relevant lin 
tic subpractice (or Sprachspiel, as Wittgenste in would ca ll it) 
ca lly assumes agreement about ways of checking upon what is being 
and about ways of contesting o r qualifying such sayings. 

Hence, one way to recognize that we are in this domain of language 
to consider whether supplementary questions such as , "Are you 
lying?", "What 's the evidence?", "H ow do you know?", "Aren' t you 
tradicting what you said a moment ago?", and the like are in o rder. 
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considerat ions in mind , we can readily dismiss the question about 
such metaphorica l statements have truth values. If somebody urges 
whet~~~ixon is an image surrounding a vacuum ," it would be inept to ask 
that , I whethe r the speake r knew that to be so, o r how he came to know it , 
so~~~; wc could check. o n th~ a llegatio~ , or whet~er he was saying some­
or. consistent with hiS prevIOus assert IOn that Nixon was a shopkeeper. 
th ing . h . I h supplementary moves are never appropnate to any metap on ca 
su~ mcnts except those degene rate ly "decorative" o r expendable ones in 
~~i~h the me taphorica l focu.s can be replaced by so~e literal equiva l~nce . 
[t is a vio lation of philosophical grammar to assign e ither truth o r fa lSity to 

strong metaphors. 
What lies behind the desire to stre tch "true" to fit some such cases (as 

whcn somebody might qu ite inte lligibly respond to the Nixon metaphor by 
saying, " How true !") is a recognition that an emphatic, indispensable meta­
phor does no t be long to the rea lm of fi ~tion , and is. no t merely be ing used , 
as some writers allege , fo r some mysten ous aesthetiC effect , but rea ll y does 
say something (Nixon, if we are not mistaken , is indeed what he is meta­
phori call y sa id to be). 

Such recognition of what might be ca lled the representational aspect of a 
strong metaphor can be accommodated by recalling other familiar devices 
for representing " how things are" that cannot be assimilated to "statements 
of fact. " Charts and maps, graphs and picto rial diagrams, photographs and 
"rea listic" paintings , and above all models, are fa miliar cognitive devices 
fo r showing "how things are, " devices that need not be pe rceived as mere 
substitu tes for bundles of statement of fact. In such cases we speak of 
correctness and incorrectness , without needing to rely upon those over­
worked epithets , " true" and "false." 

T his is the clue we need in order to do justice to the cognitive, info rma­
tive, and ontologica ll y illuminating aspects of st rong metaphors. I have 
been presenting in this essay a conception of metaphors which postulates 
interact ions between two systems, grounded in analogies of st ructure 
(partly created , partly discovered). T he imputed isomorphisms can , as we 
h~ve seen , be rendered explicit and are then prope r subjects fo r the deter­
~mat i o n of appropriateness , fait hfulness, partia lity, supe rficiality, and the 
li ke. Metaphors that surv ive such cri tica l examination can properly be he ld 
to convey, in indispensable fas hion , insight into the systems to which they 
refe r. In this way, they can, and sometimes do, generate insight about "how 
things are" in reality. 

NOTES 

The present paper is a slightly mod ified version of one appearing under the same 
title in Dialectica, Vol. 31, Fasc. 3- 4. 1977 , pp . 43-57. I wish to thank the 
PUblishe rs of Dia/eclica for gra nting permission to reprin t it. 
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This suggestion is sometimes attributed to Michel Breal (1 899) . See his Essai. 
11 5. But the subject he called "infini" was the special one of the influence 
metaphors upon the extension and renewal of a standard lexicon, of which 
provides numerous illustrations. 

2 Richards says that this "can be shown by mere observation." 
3 It might be thought puzzling that while the act of producing a metapho 

statement is a datable event , its semantic content can be described , referred 
and discussed at any time: consequently, what by definition seems to be sub 
tive, as produced by a particular speaker or thinker, has an import, as one 
say, that is sufficiently stable or objective - in spite of violating the 
linguistic conventions to be available for subsequent analysis, interpre t ~ 

and criticism. But is this really more puzzling than the fac t that what a 
player did in his last serve can be talked about (more or less) at any subseq 
time? 

4 For this reason, my analogy of "epichess" may be somewhat misleading. For 
that game, there was a "super-rule" of sorts that determined how and when 
rules of ordinary chess might be violated. In view of what looks like the 
lawlessness of metaphorical transgression, I am less sanguine than other wri 
about the prospects of trea ting the production of a metaphorical statement 
speech act in Austin 's sense. I , too, wish to attend particularly to what a 
phor user is doing and what he expects his auditor to do . But I see little profit 
modeling this primal situation on that of a promise giver (Austin 's p 
case) , where the consequences of the performative statement are determined 
a speech community's conventions. 

5 To these might be added the fo llowing optional implications, that would 
occur to somebody familiar with game theory, though not to a layman: 
(G4) There is no rational procedure for winning in a single play. 
(G5) A "maximin" strategy (playing to minimize possible losses) may , 

controversially, be considered rational. 
(G6) Playing a long-run "mixed stra tegy" (alternating available moves 

domly but in a predetermined frequency) is (again, con trove 
"solution. " 

These further implications would , of course , strengthen the metaphor 
heighten its interest. 

6 This conception might , accordingly, be regarded as a generalization of S. 
Brown's view of metaphor as an "analogy between . .. two relations" (p. 
differ fro m him in admitting any number of predicates and relations in 
morphic correlation - and in laying less stress than he does upon analogy, 
tantalizingly suggestive but obscure notion. 

7 In later writing, he called his view the "Revised Verbal Opposition 
(Beardsley, 1962, passim). The preferred later title indicates his interest in 
plaining the supposed " tension between the subject and the modifier by 
we are alerted to something special, odd and startling in the combination" 
285) . Here, he has in mind what would be an essential and not merely a 
tic feature of metaphor. 

8 This is an adaptat ion of an example used by Binkley (1974) . See also Ted 
(1976) which also conta ins many counterexamples to Bea rdsley's thesis. 
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ding to Oakeshott (1959) , all "poetic imagining" (as in the use of indis-
9 Acc~rb l e metaphors) is concerned with " fictions," which would be radically 

Pensa 'b . . . h f h . nstrued as "contfl ut lOns to an enqUiry mto t e nature 0 t e real world ." 
mlsc~dS' "Whe n it is said that poetic imagining is 'seeing things as they really 
He ,a 'we seem to have been inveigled back into a world composed , not of 
are ~~ 'but o f cows and cornfields" (pp . 45-6) . Contrast with this Wallace 
~::ens's (1957) dictum : " Metaphor creates a new reality fro m which the origi-

I appears to be unreal" (p . 169). 
10 ;~r which, see John Whatley's. (1 961) illum~nating essar I agree v;ith him that, 

"To say, as philosophers sometimes at least Imply, that A IS lIke B deSIgnates a 
'sim ilarity relation' tends to group like-statements to statements of physical, 
tempora l and other purely objective relationships" (p. 112). On the whole , 
Whatl ey tends to stress nonobjective uses of "like"; but he also says of some 
uses that , "There is, in all but peculiar circumstances , some very definite sense 
in wh ich these resemblances must correspond to fact" (p. 113) . 

11 Unsllrprisingly, a notable exception is Austin (1961) , who says: "We become 
obsessed with ' truth ' when discussing statements, just as we become obsessed 
with 'freedom' when discussing conduct . . . Not merely is it jejune to suppose 
that all a statement aims to be is ' true ', but it may further be questioned 
whether every 'statement ' does aim to be true at all. The principle of Logic, 
that 'Every proposition must be true or fa lse', has too long operated as the 
simplest , most persuasive and most pervasive form of the descriptive fa llacy" 
(pp . 98-9). 



3 

Figurative speech and linguistics 

JERROLD M. SADOCK 

Introduction 

I take synchronic linguistics to be the study of those aspects of hu 
communication that are unique to natural language , no matter 
they are principled and inhere specifically in the nature of human I 
or are arbitrary features of particular languages . All nonliteral 
then , including metaphor, falls outside the domain of synchronic 
tics , for non literal acts having nothing to do with natural language 
and parallel those that we perform by using language . 

The study of metaphor, specifically, would not be a proper subject 
synchronic linguistics for the reason that the basis of metaphor is a 
indirection that is shared with nonlanguage behavior. Whatever 
unclear about the way metaphor is used and understood, I take it for 
that the underlying principles governing metaphor are of a general 
logical sort and are thus not specifically linguistic. While the in 
faculties that are involved might be prerequisites to speech , they are 
dent of it. The fact that a certain group of stars in the night sky rem 
someone of a bull and the fact that a lion on a warrior's shield suggests 
bearer is brave are, I think , nonlinguistic instances of the same an 
urge that functions in the issuance and apprehension of metaphor. 

Other figures of speech, from anacoluthon to zeugma , have co 
in realms of behavior other than speaking , but here I am interested 
larly in the nonliteral figures of speech, of which metaphor is 
Metonymy, synecdoche , hyperbole , understatement , irony, and 
mism (especially the sort that have been labeled "indirect speech acts") 
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t important nonliteral figures of speech, besides, of course, meta­
the m~hey all rest their success upon an apparent clash between what is 
pharo (. e what is said) and what is intended . They therefore comprise an done (. ., 
. tant natural class of speech acts . 
Im~or litera l figures differ from one another in the way in which what is 

·d o~ connected with what is intended. In irony, what is said is (roughly) 
sal Ipposite of what is intended . Overstatement and understatement are the 0 . . 
either more or less (In senses along .the . lInes of !forn , 1976, ?r ?azdar, 
1976) than what i ~ intended. Euphe.mlsm IS the saYl~~ of somethIng mn~cu­
ous tha t either hInts at, or establIshes a preconditIOn of, some possibly 
ffens ive intended act. 

o In metaphor, the locus of the indirection is one part of an utterance , 
namely a predication . The predication may be buried inside a noun phrase, 
as in Aristotle's example " the sunset of life ," or it may be overt, as in the 
sentence, "Life has a sunrise and a sunset." But all of these types of figures 
are alike in that they communicate in an indirect way what might have been 
communicated directly in terms of the conventions of a language. For this 
reason, they have an effect over and above what would accompany the 
direct accomplishment of the intended effect. As I shall argue, the fact of 
nonliteralness is crucially important to our understanding of the way that 
language fu nctions as an integrated communicative system . Therefore in 
what fo llows, I will not restrict my attention to metaphor, but will freely 
examine other sorts of linguistic indirection in an effort to explicate what I 
consider to be the most important property of metaphor as far as linguistic 
pursuits go, namely its nonliteralness. 

Now, linguistic figuration does differ from the general psychological ten­
dencies to analogize and generalize, in that it is an aspect of social behav­
ior. For this reason it is governed by whatever natural or arbitrary princi­
ples govern other aspects of social interaction. Paramount among these are 
the Sorts of rules that Grice (1975) has called cooperative maxims , rules 
that govern our interactions for our mutual benefit , which are, ceteris 
paribus , always assumed to be in force. Because linguistic figuration is 
ord~narily voluntary social action , it has been assumed by Grice to be 
subject to all general conditions on such activities. Grice would trace the 
reCognition of figurative , or nonliterallanguage use , to apparent violations 
o~ on~ Or another of these principles. I am convinced that he is right and 
~l~t hiS treatment is superior in all respects to others, such as that of Reddy 

69). When the literal sense of an uttered monologue , sentence , phrase , 
~~ ~o~d is in apparent conflict with the cooperative principle - by seeming 
Se k

e 
Irrelevant , false , or lacking in justification - the hearer is forced to 

ti e a figurative, but cooperative, intent behind the utterance. The produc­
a~n of figura tive speech is then reflexively governed by the speaker's 
sp areness of the hearer's expectation of cooperative behavior on his (the 

eaker's) part. 
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Thus, the abilities that allow and control the nonliteral use of 
language expressions are not specifically linguistic faculties and hence 
tion does not fall within the domain of linguistics , at least under the na 
definition that I suggested above. But that is not to say that the 
of figurative speech is of no interest to the linguist. On the contrary, there 
at least two ways in which a proper understanding of metaphor and 
tropes is critical to the linguist. 

Figuration and semantic change 

First , there is the indisputable fact that figurative language is one of the 
productive sources of linguistic change. In particular, reanalysis of figures 
speech as literal signs is clearly the most important source of 
change . It is a commonplace that most lexical items prove to be dead 
phors that were alive and kicking at some time in the past. (In a 
fashion, essentially nonlinguistic articulatory and perceptual facts are 
source for first phonetic, and then phonological , changes in language.) 

Therefore, if the mechanism of metaphor were better understood, 
would have a better grasp of the principles of semantic change and this 
turn, would yield a better understanding of synchronic grammar and 
mars . Languages are the way they are in part because of historical 
because of common psychology and experience , but also in part bt:~<tu:st:l 
constraints peculiar to language . Not knowing a great deal about the 
languages change, one may mistake basically diachronic facts for 
chronic facts, and basically psychological or sociological facts for Ii 
facts. 

To make matters worse , the essentially nonliguistic forces behind 
guage change are mostly constant across time, culture , and language. 
find that the same sorts of semantic shifts crop up over and over. ( 
the same sorts of phonological changes are attested in language after 
guage .) Lacking detailed knowledge of what produces these changes, 
error of labeling such cross-language facts " language universals" is 
commit. 

It is probably the case that , in any language , vowels will be 
before nasal consonants at a sufficiently rapid rate of speech . It 
course , that this phonetic phenomenon gets incorporated into the 
mars o£ individual languages, but the tendency toward nasalization is 
versa\. But is it a linguistic universal? I think not. An accurate 
description of the organs of speech , and particularly of the tongue 
velum, would predict allegro nasalization whether there was speech or 
It seems , therefore, to be a grave error to write a specifically Ii 
universal nasalization rule or rule schema, as Chomsky and Halle (1 
do. There is , to be sure , a universal tendency toward vowel nasaliza 
but it is no more a reflection of our specifically linguistic makeup than 
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h t people will stumble if they dance the polka too fast is a fact about 
fact t a cifically te rpsichorean abilities. True , this universal phonetic ten­
our sP~as insinuated itself into the grammars of numerous languages (usu­
dencJ e to other changes in the linguistic system that have nothing to do 
al:~l :asaliza tion) but t~is is mere histor~cal ~c~id.ent. ~?w I am not say~ng 
W II phonological umversals are non lingUistic m ongm, nor am I saymg 
that all phonological change has its roots in phonetics. But some universals 
that a I' d b f . . I h . . I urely to be exp ame Y re erence to pnnclp es t at Impmge on an-
are s . . I h . I e rather than to pnnclp es t at constitute anguage . 
gUin~ IOgou sIY, much semantic change has its origin in metaphor, or some 

ther figure of speech, and in some cases the metaphor is so obvious that it 
~hOWS up in numerous languages and therefore might be misdescribed as a 
universa l tendency of language rather than a natural tendency of thought. 
One case in point is the widespread occurrence of spatial metaphors for 
temporal re lations. In English we say "at 3:00," just as we say "at the 
corner of Fourth and Green," we say "within an hour, " "throughout the 
year, " " before Monday," "toward the end of the month," and so on. Even 
the otherwise locative deictics "here" and "there" pop up in temporal 
usages in the forms "heretofore" and "thereafter." Facts like these are by 
no means unique to English. Eskimo has four suffixes that represent the 
spatia l relations "X is located at Y, " "X (moves) toward Y, " "X (moves) 
away from Y, " and "X (moves) from one end of Y to the other." Some of 
these same suffixes are used in the temporal mode as well and very little 
needs to be said about their meaning, since the metaphor of space for time 
is so read ily understood. Compare, for example, Greenlandic "ukiume" (in 
the winter) with "igdlume" (in the house); and "ukiukut" (throughout the 
winter) with " nunakut" (across the land). 

Facts like these could prompt linguists to suggest a language universal to 
the effect that the same morphemes express both spatial and temporal 
relations. But it seems to me that this is rather a fact that owes its existence 
~o unive rsal human psychology, perception, and experience and is quite 
II1dependent of language . Accidents of history do often elevate this meta­
Pho~' to the status of a grammatical fact. The metaphor in English (and 
Eskimo) is imperfect in that , for example , words like "during" and "previ­
Ously" refer only to time , while "in front of" and "in back of" refer only to 
~pace. Closely related languages can differ in the use of relational elements 
111 th . 
E ~ Spatial and temporal modes. For example, German "um" translates 
a nghsh "around" when it refers to space but "um 8 Uhr" means "at 8:00," 
b nd not "around 8:00. " Thus it is clear that the underlying metaphor has 
een conve t' I' d . . . Su n lona Ize ,to a certam extent, m English and German , and I 

is ~pect that this is true in most other languages as well . Nevertheless, there 
syn 0 need to postulate a linguistic universal to explain this cross-linguistic 
it h cretlsm: It is due to the inevitable freezing of a metaphor so natural that 

as OCCurred to people of nearly all cultures. 
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Figuration and synchronic grammar 

As I stated earlier, and as many before me have pointed out , 
figurative phrases can come to be directly associated with the senses 
they previously conveyed only indirectly. That is, metaphors and 
figures of speech can become idioms. 

Pure idioms convey what they do entirely conventionally, whereas 
ures of speech achieve their effect for principled reasons having to 
part with some conventional meaning - the so-called literal meaning. 
vidual lexical items with their ordinary senses are thus idioms of a 
since there is no principled basis for their meaning what they do. Now 
problem that the existence of figurative speech poses for the synch 
description of language is this: Which effects of the use of chunks of 
language are purely conventional (arbitrary, idiomatic) and which 
follow from extralinguistic principles? What, in other words , do the 
phemes of a language mean and what can these meanings be 
convey? 

One manifestation of this problem is in the difficulty that a careful 
guist encounters in trying to decide whether a lexical item , co 
sentence is gramatically ambiguous or whether it is univocal but 
besides the literal interpretation , a figurative understanding. That 
ambiguities exist in natural languages seems undeniable. There is no 
ceivable reason why the word "swallow" should designate a particular 
of bird and an action of the throat - but it does. Similarly the fact 
sentence like , "He found her home" can be taken in two very 
ways, one parallel to "He found me home" and the other parallel to 
found my home" seems inexplicable on natural grounds and must be 
gated to the grammar of English - the repository of arbitrary, con 
facts of the language . 

At the same time, it is indisputable that certain univocal words , 
and so on , have two or more effects for natural reasons . In such cases, 
use is literal and the rest are figuratively based upon it. One clear 
examples is discussed by L. 1. Cohen (1971) . Should we treat the 
"flower" as lexically ambiguous because it can be used to refer to the 
organs of plants as well as likenesses of them in paint or plastic? S 
treatment is quite implausible because it would require us to treat 
concrete noun in the language as similarly ambiguous. The theory 
"flower," "rabbit ," and "cyclotron ," for example, are all homonyms 
also not explain why it is that any new noun that comes into the I 
would admit of both understandings. If I announce that I have j 
vented an electric dinner fork and if I dub it a "flibbus ," no one 
consult a lexicographer to find out whether it would be acceptable to 
to the likeness of this technological miracle as a "flibbus" as well. 

By far the more pleasing account of these facts would be just the 
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d by Cohen , namely that "flower," "flibbus," and so on, have only 
g~re . . 

SU se each , a lIteral sense, but that we may metonymlcally speak of any 
one ~~:nce of a thing by using th.e na~e of t~e ~hing itself. Thus a se~tence 
sem

h 
"This is a flower," said while pomtmg to a conglomeratIOn of 

s~c m:~; on canvas would be, strictly speaking, false. But its metonymical 
Pig t is plain enough. The utterance is perfectly acceptable under the 
mten h· . I· II f I . mstances, althoug It IS Itera y a se. 
Clrcu ·d If· fi . h I direct speech acts proV1 e examp es 0 syntactic con guratlOns t at 

. nht be analyzed as ambiguous or as having one true sense and a parasitic 
~I~rative use . In some cases, the double understanding should be branded 

g an arbitrary, grammatically specified fact of the language (which might 
aSeJl have had a principled historical origin), but in other cases, the proper 
:nalysis would treat the indirect effect as a sort of figuration . 

A more subtle version of the same problem has to do with the proper 
specification of the synchronic meaning of morphemes, or concatenations 
of them, regardless of whether they are ambiguous. The problem involves 
linguistic material which is semantically complex in the sense that its mean­
ing seems to involve a conjunction of terms. Thus the meaning of "bache­
lor" somehow involves the notions male and unmarried. Most often, of 
course, there does not seem to be any necessary connection between the 
various components of the meaning of such items. But it sometimes hap­
pens that one aspect of the meaning of a lexical item is figuratively depen­
den t on the rest of the meaning. Uncontroversial examples are hard to find, 
but the fo llowing cases strike me as having some plausibility. 

The infinitive-taking verb "fail" appears to have two components to its 
meaning. " Alfred failed to finish the exam" indicates not only that Alfred 
did not fi nish the exam , but moreover that he tried . Now the standard 
analysis of this lexical item (as represented, for example, in the work of 
Karttunen & Peters , 1975); treats both aspects of the import of "fail" as 
c.omplete ly conventional. But it can also be suggested that the only conven­
tIonal import of "fail" is that of the negative. The implication that some 
effort was made would be merely a suggestion or, in Grice's terms , a 
~onversationa l "implicature" that rests on the literal sense per se. The 
~mplicat u re would be triggered in part because of the additional syntactic 
aggage that sentences with "fail" require as compared to simple negative 

~en tences. I shall not attempt a lengthy account of the nonconventional 
~eatment of certain parts of the effect of lexical items like "fail" here, 
t ecause I am only trying to illustrate a sort of analysis and not (necessarily) 
rYIng to produce a correct one. 

pr A .slightly different example is provided by sets of lexical items for ap­
fr~XlInately the same thing . Most if not all members of such sets will differ 
air ~ one another in ~onnotation if not denotation . Thus , a light current of 
don' rOugh a house 1S called "a breeze" if we like it and "a draft" if we 

t . The former term might be claimed to encompass (among other 
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things) the specification "pleasant ," and the latter the specification" 
pleasant. " But it seems more plausible to say that one of these terms 
neutral (or unmarked) with respect to the speaker's attitude and 
figuratively acquires an additional force in virtue of the fact that it stands 
contrast to some connotatively non neutral (or marked) lexical item. 

The importance of the problem 

The stated goal of one major brand of modern linguistics is to make exp 
the relationship between form and meaning . One group of modern p 
phers sees as its goal the construction of a truth definition for the sente 
of a natural language . Neither of these objectives is achievable unless 
first understand , at least intuitively, what the sentences of a I 
mean - as opposed to what they can be used to convey. Stated differen 
we must know which aspects of the communication achieved by an 
ance are achieved solely through the agency of meaning conventions of 
linguistic system, and which are achieved indirectly through figuration 
one sort or another. 

We cannot hope to provide a semantic representation for sentences 
English unless we are able to determine whether a sentence such as " 
the Rock of Gibraltar" is ambiguous and should be grammatically a 
ated with separate meanings , or not. Put in terms of formal logic, we 
have grounds for saying whether this sort of sentence is true or false in 
state of affairs where John is, in fact , an unfailing friend, but not a 
cal formation at the entrance to the Mediterranean , if a complete 
definition for the sentences of English is to be constructed . 

There are innumerable examples, both in syntax and lexicog 
where the choice between ascribing what an utterance conveys to 
tional meaning or to figurative import is not at all easy to make. I shall 
here a few such cases. While we might be prejudiced toward one or 
other treatment , I must stress that both possibilities are open . 

Consider the words "lion ," "goose ," and " newt. " The first two of 
allow two interpretations each. "Lion" can be used to refer to any m 
of the species Leo leonis, or more specifically, to a male of that 
"Goose" can indicate a particular sort of fowl , or particularly the females 
that kind . "Newt ," by contrast to the previous two words, cannot be used 
a sex-specific way. Now these facts seem accidental enough to 
separating the more inclusive and more specific uses of " lion" and 
into two separate , but re lated lexical entries, one a semantic extension 
the other. On the other hand , this lexical complication could be avoided 
claiming that the words "lion" and "goose" are univocal, but allow a 
tive extension . And here there are two further choices . Either we could 
that " lion ," for example , properly refers only to the male of the species 
that through a kind of synecdoche it can be used to refer to the 
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. or we could say that " lion" has only a generic sense but through 
specIes, y ca n be used in an apparently more specific way. 
rnetonY:cond type of figurative account resembles Grice 's mode of expla­

ThIS sn that it postulates a weak sense that takes on greater specificity 
natIOn I . . ·t is invoked In a particular context. The argument may be supported 
whe~ :ming that it is the existence of a word "lioness" (which does specifi­
by IC 

aindicate the female) that bolsters the more specific suggestion of 
cal lY nesS that surrounds the use of "lion ." The first kind of explanation, 
rna e hi · h fi· I· I . h.le also tantamount to t e c aIm t at guratlve, or non Itera , use IS 
~ lived is like L. 1. Cohen's in that the basic sense is claimed to be rather 
IO VO '. . . 
strong, but that It may, under approprIate clrcu~~ta~,c~s , be used loo~ely. 
At any rate, it is not clear whether any use of hon Involves figuration . 
The word might still be lexically ambiguous . 

There is only one way to understand the expression, "a likely story." It 
signifies somethi~g on t~e order of "an unlikely story." ~ow are .we to take 
th is as an idiom In EnglIsh or should we rather treat thIs as an Instance of 
irony? There is evidence on both sides. 

First , on the side of irony, is the fact that the expression indicates just 
what an ironical interpretation of the apparent literal sense would be ex­
pected to be. " A plausible story" suggests just the same thing , when used 
ironicall y. Also on the side of a figurative treatment is the fact that it is 
difficult to disagree with a statement like , "That's a likely story. " Neither 
"No, it's not" nor "Yes , it is" seems like the appropriate way to indicate 
that one thinks that the story in question is plausible . The same holds for 
clear cases of irony and, in fact , most examples of nonliteral speech. Since 
they are not intended to be taken literally, they are not as open to rebuttal 
as litera l utterances . This immunity to contradiction may, in fact, be one of 
the purposes of figuration . Indubitable idioms , on the other hand , can 
readily be denied. The response, "No , he didn ' t ," to the statement , " Bill 
kicked the bucket ," straightforwardly means , "Bill didn 't die ." 

On the side of " idiomaticity" is, principally, the fact that the import of 
the expression is quite rigidly fixed. It never conveys what its component 
Words would suggest that it should . 

There is a discrepancy between the most natural effects of the following 
sentences and the meanings they ought to have in virtue of the meanings of 
theIr parts: "Uncle Scrooge has money" ; "A fraction of the people voted 
LI bertarian"; "Tiny Tim was a man of stature"; "Be a man"; "A number of 
Illy fr iends are literate ." The ordinary understanding involves what appears 
to be . " . a vanety of understatement: " to have money" ("nerve," "muscles," 
~raIn s,,, etc .) indicates having a great deal of that commodity. "A number 

o X" usually indicates "a large number. " (Conversely, "a fraction" indi­
Cates "a small fraction . " ) Now in these cases, the figurative source of the 
USe of these locutions is obvious and fairly plausible . 

But if the assumption of univocality plus figuration is the correct account 
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in these cases, why not in the following case as well? The words 
"big," "heavy," "intelligent," "wide," and so on, indicate something on 
order of "more (adj.) than average, " when used in the formula" 
(adj.) ." Further, as has often been pointed out, a different use is fo 
expressions like, "X is as (adj.) as Y," "X is N units (adj.)," " X is 
(adj.) than Y." Here the adjective simply means that the entity of which 
predicated has the property to some degree, namely the degree spe r ;f1o.i 

the sentence . Thus arises the famous fact that sentence (1) does not 
entail (2). 

(1) Bolivar is five feet tall. 
(2) Bolivar is tall. 
The parallel with the case of expressions like " to have money," "a 

ber," and so on , should be obvious. It is also the case that (3) does 
entail (the ordinary understanding of) (4) . 

(3) The number of my friends that are literate is two . 
(4) A number of my friends are literate. 
Thus, by parity of reasoning, it should be possible, perhaps desirable, 

treat "tall" and other basic graded adjectives as having only one 
wherever they occur, but as allowing a use as a kind of understate me'" 
"John is tall" would be taken as meaning (strictly) that John has height 
some extent. But - because of its obviously trivial sense - it will ordi 
be used figuratively to indicate much more . While this treatment is 
ble , it is disturbing. But , if it is wrong , how do we know it is? 

"Some X ' almost always indicates , among other things, "not all 
Horn (1976) very convincingly argued that it does not mean this, but 
suggests it. He proposed a mechanism along the following lines as 
rise to the conversational implicature (that is, to the additional 
understanding): "all" is a "stronger" quantifier than "some. " Speakers 
constrained to say as much as is required. Therefore in using any quant 
a speaker implicates that no stronger quantifier could have been used . 

Now consider the way we understand a sentence such as (5): 
(5) Bill has written almost twenty articles . 

We will usually (maybe always) take an utterance of this sentence as indo 
ing that the number of articles Bill has written is not much less than 
"Almost" in this use seems to have a compound significance: "almost 
indicates "not much less than N but not N. " The question thus arises as 
whether both parts of the understanding of "almost" are indeper 
conventional aspects of its meaning. It is possible , at least in principle, 
treat one of these as figuratively dependent on the other. Note that 
expression "not much less than N" usually indicates "not N," without 
ently meaning it. Therefore it is not implausible to treat "almost" as 
ing only something like "not much less than N," and figuratively, 
invariably. suggesting in addition "not N. " But is this the right analysis? 

Figurative speech and linguistics 51 

fa lse , or neither, if Bill happens to have written exactly twenty 

(5) trUe, 
rtides? b h . . d·ffi I d . II there appear to e many cases were It IS I cu t to etermme 
'[hUSrneaning leaves off and figuration begins . Each such case is a stum­

w~ereb lOck in the path of the linguist whose goal is the formalization of the 
bh.ng iple

s 
linking meaning and form. Likewise, these are examples that will 

pnnCent the construction of formal truth definitions for natural languages 

P
re v . I· fi · ff . until the issue of conventIOn a Ity versuS guratlve e ect IS resolved . 

Testing for convention and figuration 

If the distinction between figurative, nonconventional effect and literal 
onventional meaning is real , it ought to correlate with properties that 
~ould serve as touchstones for distinguishing them in the difficult cases . 
Indeed, several such tests have been suggested, principally by Grice (1975). 
I have criticized these tests at length elsewhere (Sadock , 1976, 1978) and 
shown , to my satisfaction at least, that in the truly intractable cases , the 
tests do not give reliable results. I would like to give a brief indication here 
of what I found wrong with these tests: I shall leave out a few which are 
quite patently circular: tests that require that we know beforehand what an 
expression means in order to gain results as to what that expression con-

veys figuratively, that is , as to what it does not mean. 
1. Calculability: If C is figuratively conveyed by an utterance of an expres-

sion E, then there should be some rational scheme for figuring out that the 
speaker intended to convey C based on whatever else E conventionally 

means. 
Criticisms : 
a. Almost any effect is calculable , starting from almost any utterance. 

b. If E in fact means C, C might still be calculable. 
c. One needs to know (at least part of) the conventional meaning before-

hand. How is this knowledge gained? 
2. Context dependence: Whether an uttered expression is taken figura-

tively will depend on context. Further, the speaker's knowledge will playa 
role in deciding whether a particular utterance will be interpreted as having 

been intended to have a particular figurative intent. 

Criticism: 
a. This cannot serve to distinguish figuration from genuine ambiguity. 

Context plays a role in determining which of two senses of an uttered 
expression must have been intended, and the utterer is aware of this 
and uses his knowledge to help insure that his intentions are properly 
grasped. Worse, the mechanisms of disambiguation and the apprehen­
sion of figurative intent are similar. The principal logical tool, I be­
lieve , is elimination of alternatives. Given the choice between inten-
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tion A and B, B is favored if A is false , irrelevant, unjustified , and 
on . The only difference is that in the case of disambiguation , both 
and B are literal senses, but in the cases of apprehension of figurati 
A is a literal sense and B a figurative intent. 

3. Translatability: Figures of speech translate well into other 
Idioms (i.e ., noncompositional, but literal, collocations) do not. 

Criticisms: 
a. Some idioms, namely those that have arisen from "natural" figures 

speech, will also translate well (see discussion of the space-for-ti 
metaphor.) 

b. Some figures of speech may differ in popularity from one culture 
another. It is said that irony is rarely used in the Southern U 
States. Such a difference could make translation of a genuine figure 
speech difficult. 

4. Paraphrasability: Figures of speech are paraphrasable salva 
Idioms generally are not. (This is Grice's nondetachability criterion.) 

Criticisms: 
a. This begs the question to a certain extent. Paraphrase involves su 

tution of one expression for another with the same meaning. But 
test is supposed to tell us what the literal meaning of an expression 
It could be claimed (rather implausibly) that "boot the pail" does 
replace "kick the bucket" without important changes in signi 
because "boot" does not mean quite the same thing as "kick" 
because "pail" does not mean quite the same thing as "bucket. " It 
been claimed (somewhat more plausibly) that "Are you able to 
the door?" does not have the same effect as , "Can you close 
door? " because " be able" is not identical in meaning to "can ." 

b. Certain figures depend for their effect not just on what is said , 
how it is said. Litotes , or double negation , ought to be 
equivalent to a simple positive , but it has a different effect be cause 
its form. In such cases (i.e. , where Grice would say that the maxim 
manner has been flouted) paraphrase does not work. 

S. Commitment: A speaker is held responsible for the literal content 
his utterance , but he may without oddity, deny - or otherwise behave as 
he did not intend - any figurative significance that might be attached to 
utterance. (This is Grice 's cancellability test.) 

Criticism: 
a . This holds just as much for cases of genuine ambiguity. A speaker 

always deny one proper sense of a strictly ambiguous utterance, 
behave as if he does not hold to that sense, without giving the appe 
ance of holding contradictory beliefs . 

6. Reiterability: Since figurative effect is not literal content, a pos 
figurative expression , E, may be conjoined with an expression whose Ii 
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t is similar to the potential figurative effect of E and no redundancy 
conten 
hould resu lt. 

S c riticisms: 
As above. 

~ '. Some redundancy is tolerated in n.atural langu~g~ , for example, "He 
entered into an agreement," or , m some vanetles of EnglIsh , "He 
repea ted the process again" (i .e ., "He did it a second time") . 

7. Incontrovertibility: Figurative effects are nonpolemical. They have a 
ther personal , emotive character, and thus are difficult to contest. Literal 

r: nses , including those that are idiomatic, are , on the other hand , easy to 
~eny. When I respond , "No , he didn 't ," to the statement, "Bill kicked the 
bucket, " I obviously mean that Bill did not die . 

Criticisms: 
a. The test applies only to declarative sentences, but the phenomenon of 

non literal speech is not limited to these. 
b. No theory backs up this test. It seems to work in the clearer cases, but 

it is not clear why . 
8. Interaction with grammar: Conventional content often suffers gram-

matica l idiosyncrasies; figurative effects do not. 
Criticisms : 
a. It is often difficult to say what is a grammatical fact and what is not. 
b. Some parts of the grammar will be regular enough that nothing will be 

grammatically peculiar . 
9. Normality: Figurative language is superficially odd ; literal language is 

not. (A version of a test suggested by Abraham , 1975 .) 
Criticisms: 
a. The criterion is vague , at best. 
b. Id ioms are also odd , at least from a very superficial point of view . 
10. Appropriate responses: One responds to the literal content of a figura­

tive utterance rather than to its intended significance . (A version of a test 
used by Searle, 1975). 

Criticisms: 
a. Almost any response is, on occasion , appropriate to almost any utter­

ance. Thus sequences such as, "Is today Monday?" "Well, this is 
Paris ," are perfectly fine dialogues. Much research indicates that this 
cri terion is simply false . 

b. The criterion conflicts with criterion 6. 

l consider the criticisms offered here to be serious enough that these tests , 
Sll1 gly Or in combination , can at most be taken as suggestive. None of them 
provides a sufficient criterion for convention or its absence nor, as far as I 
can see , does any conjunction of them. Therefore , the important question 
of defining the boundary between literally and non literally conveyed com-
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munication is not answered. The problem that verbal figuration poses 
the linguist (and the logician) thus remains unsolved . 

Variability of the results 

When it comes to applying these tests , it appears clearly that they have to 
not with properties that utterance/understanding pairs either have or do 
have , but rather with properties that such pairs possess in varying 
If, indeed, these are criteria that distinguish between conventional 
and figurative effect, then we are faced with a situation that 
formal linguistics is not equipped to deal with. American linguistic 
least, pretty much without regard to whether it is practiced in Massd\;IlU:'C( 
lllinois, or California , assumes that each sentence of a natural langu 
mapped onto a finite number of distinct meanings (semantic represent 
tions, readings , etc.). That is, a sentence either does or does not have 
particular meaning , a sentence either is or is not ambiguous , two sente 
either are or are not paraphrases, and so on. But the tests appear to ind 
that a particular aspect of the understanding of a given utterance may 
more-or-Iess conventional , and more-or-Iess figurative. 

Calculability not only turns out to be a variable property - it would 
it would have to be. Given enough steps , just about any effect could 
worked out on the basis of the utterance of nearly any sentence. 
differently, there is no limit to the possible figurative significances of 
given utterance. 

Let us say that E is some expression in a natural language and that Vc 
is the utterance of E on some occasion c. Further, let us say that U 
conveys P (where P is a proposition , or something like that). Now 
VJ E) conveys P in virtue of the fact that E means P, or the intent to 
P is calculated on the basis of the fact that E (with its meaning , 
is) has been uttered on occasion c. If the calculation is short and 0 

then it is quite plausible that Vc(E) only figuratively conveys P, where 
the required calculations are cumbersome and farfetched , then it is 
to believe that Vc(E) conveys P because E conventionally means P 
the calculability criterion gives us hierarchical results ranking e 
terms of the likelihood of their being instances of figuration . 

It should be apparent that context dependence is also a matter of 
Whether VcCE) conveys P will always depend to a certain extent on 
nature of c, even when E means P Namely, VcCE) will not convey P, 
E means P, in just those contexts where E is taken as figurative . 
say, "John is a genius ," and intend it ironically - and am taken as ha 
intended it ironically - I convey my feeling that John is not very clever, 
I do not simultaneously convey my feeling that he is extremely smart. 
is not just a matter of whether the conveying of P depends on context 
not that indicates that an effect is figurative or literal. Rather, it is a 

l ___ _ 
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much the success of the effect depends on context. The more 
Of hoW . , d' h f h . 

C
e to context IS reqUire In t e account 0 ow P IS conveyed, the 

eferen 
r 't seems that E does not mean P and conversely, the weaker the role 
mo~1 " 

text in the success of Vc(E) conveYing P, the more It seems that E 
of can f' . I . t have P as part 0 ItS conventIOn a meamng. 
m~rans l a ta bility is also a matter of degree. We cannot expect that all 
idioms are such that the~ .have no cou.nter~arts in any other language. 
p rticu larly in the case of IdIOms based hlstoncally upon very natural meta-
~ors, or other figures of speech, translatability might well be rather good. 

~uch id ioms will a.ppear t.o be clos~r to. figuration than those that are 
rounded in more Implausible or umque Images . On the other hand , fig­

~res of speech that require reference to some very specific unusual cultural 
fact for their interpretation will translate more poorly than figures that rest 
only on common human experience. Such figures have some of the char­
acter of idioms - at least according to the translatability test. 

The other tests also give variable results , as the reader may determine 
for himself. It appears , then, that Vc(E) can in principle convey P not just 
figurat ive ly or conventionally, but often to some extent in both ways. 

Variable conventionality and linguistic theory 

One way of allowing for degrees of conventionality in communication 
would simply be to rewrite the theory. Consider the case of a putatively 
ambiguous expression that could also be considered to be univocal but to 
allow, on occasion , a figurative interpretation . 

Indirect speech acts are a much-discussed case in point. Disputed exam­
ples have been analyzed as ambiguous between a straightforward composi­
tional sense and an idiomatic (noncompositional) sense by some research­
ers, and , by others , as unambiguous but capable of producing a figurative 
effect when they are put to use in conversation. The figure of speech that 
would seem to playa role in the production and comprehension of the most 
popular varieties of indirect speech acts is euphemism; indirect means are 
chosen because the intended action is too offensive , prying, pushy, or 
embarrassing , to approach directly. An act that in and of itself is less of an 
affon t , but which hints at the true intent of the utterance , is therefore 
reSOrted to . 

Let us say that it has been decided , according to the criteria above , that 
th.e sentence , "Can you close the door? " is exactly fifty percent convention­
aIized as a request to close the door. Now instead of the grammar just 
SpeWi ng out meaning/form pairs , as in the older conception , let us say that 
the grammar produces ordered triples , where the first element is a mean­
Ing, the second a syntactic form, and the third a number n, 0 > n > 1, 
~hlch is an index of conventionality. In the case at hand , the index would 
c 0.5. But what do we gain from such a description? What interpretation 
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are we to give it? What shall we say about the truth value of decla 
sentences with indexes of conventionality less than 1? It seems to me 
this brute-force description is almost totally unenlightening. At best it 
means of acknowledging the fact that conventionality is not an 
switch, but in no sense can it be looked upon as an account, let alone 
explanation, of the phenomenon. 

One novel and promising suggestion has recently been made by 
(1978). He distinguishes between conventions of usage and conventions 
language . An ordinary meaning convention (e.g., that the word "dog" 
English designates members of the set of dogs) is a convention of la 
Conventions of usage concern appropriate linguistic means for 
ing specified purposes (possibly on specified occasions) . 

Morgan 's idea is that the more specific the conventional means, the 
the convention comes to resemble a convention of language, that 
meaning. He also notes that there is a qualitative difference between 
ventional means that make no reference to expressions in a natural 
guage and those that do. The former kind might more appropriately 
called conventional "methods" (my term) , while the word "means" 
better be reserved for conventionally specified expressions . 

It can be seen that these distinctions provide four qualitatively d ' 
degrees of conventionalization: 

1. The totally nonconventional. The purpose is accomplished by 
ever linguistic methods and means the speaker feels will be 
True figures of speech belong in this category, because the meth 
accomplishing the purpose are presumably not culture , or 
specific. 

2. Conventional methods , but no conventional means. Morgan cites 
e ral examples in indirect speech acts. Irony might be an example 
among the more traditional varieties of figures of speech since 
mentioned earlier) irony barely exists in some cultures, such as th 
the Southern United States , whereas its use is endemic in others -
instance , the Yiddish-speaking cultures of Eastern Europe. The 
nings of old Germanic poetry are also examples. While these 
generally just metaphors (albeit rather obscure ones) , there is 
element of the conventional in their use, because (a) they are 
stricted to a certain kind of poetry, and (b) certain notions ( 
swords , the sea , death) are almost obligatorily communicated in 
indirect fashion . 

3. Conventional methods and conventional means . Most of the 
examples come under this heading . Most proverbs, I would think, 
like this , too. Here one idea is expressed figuratively by 
another conventionally specified idea. In addition , the very 
be used in expressing this second idea are conventionally establ 
We say, "Too many cooks spoil the broth ," not " A superabu 
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h
efs ruins the consomme," to get across the notion that someone's 

C . d 
help is not deSire . . 
No conventional methods but conventIOnal means. These are Mor-

4. an'S conventions of language. The diffe rence between this class of 
~xampl es and the previous two classes is that there is no rationale for 
the fact that particular forms in the language can be used to accom­
plish certain ends. True idioms, as w~1l as lexical items (mini-idioms) 
and arbitrary, but functional , syntactic patterns belong here. 

By providing two intermediate levels of conventionality, Morgan 's ideas 
hold out the hope of resolvi~g the dilemm~ ~hat figurative speech creates 
fo r linguistic theory. I find thiS prospect excitIng . 

Conclusions 

In summary, I see the importance of metaphor to linguistics as twofold . 
First, metaphor and other varieties of nonliteral figures of speech are the 
locus of semantic change in natural language. The facts of semantic change 
and their implications for universal grammar can only be grasped if we have 
a thorough understanding of the principles of linguistic figuration . 

Second , I have argued that a large part of English (and presumably of 
other natura l languages as well) is in flux ; the pragmatic effects of numer­
ous figu res of speech are on the way to becoming part of the conventional 
content of the expressions that are used to convey them . But this process 
occurs by stages so that in most cases the communicative value of an 
expression that began life as a metaphor or as some other trope is partially 
conventional and partially not. This fact makes untenable one of the most 
cherished assumptions of modern formal linguistics , namely the assump­
tion that conventional content and linguistic form are connected by a dis­
crete fu nction . Thus , while figuration in general , and metaphor in particu­
~ar , are not specifically linguistic phenomena , their study is of the utmost 
Im portance to an understanding of the part that grammar itself plays in 
natural language communication . 
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The semantics of metaphor 

L. JONATHAN COHEN 

Metaphor as a feature of sentence-readings 

Professor Sadock's position is that metaphor is not a linguistic problem 
all , because the mechanisms underlying metaphor exist independently 
language . The use of "a lion on a warrior's shield," he says, manifests 
same analogical urge that functions in the issuance and apprehension 
verbal metaphors ." But it is vital here to distinguish metaphor, on the 
hand , from similes and other nonmetaphorical analogies, on the 0 

There is certainly no special linguistic problem about such explicitly 
tive sentences as (1) or (2): 

(1) He is as brave as a lion. 
(2) He is like a father to her. 

The linguistic problem arises instead because of implicit figuration, as in 
or (4): 

(3) He is a lion in battle . 
(4) The child is father to the man . 

The problem is to explain how such sentences can have the meaning 
do , when they are false or nonsensical if taken literally. In other words, 
analogical urge operates sometimes in literal speech, sometimes in 
phorical. It can produce both and so cannot explain the difference 
the two . 

My own position, as against Sadock's, is that the fundamental prob 
about metaphor is a problem for our theory of langue, not for our theory 
parole. But I speak here only about metaphor, and not about other 
such as irony, litotes , allegory, or simile. 
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. u S considerations operate in favor of this position , although they 
Vano .. I ·1· . severa ll y nor Jomt y ental It. 

nel the; if the synchronic description of a language takes no account of 
FIrs hor, it provides an inadequate basis for diachronic explanations of 

metap tic innovation. Language is full of dead metaphors like "inflamed 
seman n " "feeble argument," or "rain of blows" : How have they got there? 
PasSiO , I h .. f· . f . fi . I I A ain , it is clear y c aractenst!c 0 certam categones 0 art! cia an-

~s that they must lack any possibility of metaphor. Programming­
guaguages for computers , like Fortran, or interpreted formal systems, like 
~nl~nap ' s, would be very seriously flawed in the performance of the tasks 
f ~ which they are severally designed if they allowed their component 
°ords or symbols to be attributed new and unstipulated meanings in certain 

;ontexts. It is a rguable , therefore, that we radically blur the difference 
between these kinds of artificial languages on the one side, and ordinary 
natural languages, like English (or artificial languages for everyday use, 
li ke Esperanto), on the other, if we do not allow essentially for the possibil­
ity of metaphor in our analysis of the latter. For example, it is characteristic 
of a natura l language sentence like (5) 

(5) He is a lion 
that it is indefinitely rich in possible meaning. Alongside one or more literal 
read ings it admits also an indefinite variety of metaphorical ones. A theory 
that does not allow this will never satisfy the intuitions of people who are 
expert in the use of language , like the best creative writers . (The French 
classical tradition was an exception, but a self-conscious and theoretically 
motivated one.) 

Thirdly, metaphor cannot be explained within a theory of speech acts , 
because a supposed speech act of metaphorizing would differ from stan­
dard types of speech act in an important respect. If Tom utters the sentence 

(6) I am sorry , 
he may we ll be apologizing. But , if I utter the sentence 

(7) Tom said that he was sorry , 
I am not apologizing myself; I am just reporting Tom's apology. The origi­
nal speech act is overridden by the passage from oratio recta to oratio 
O~liq u a . Now metaphor behaves quite differently. When Tom describes his 
fnend by saying 

(8) The boy next door is a ball of fire , 
Tom's description can be fully understood only by someone who under­
stands the metaphor. But equally, if I myself report later 

(9) Tom said that the boy next door is a ball of fire , 
my report of Tom's utterance can also be fully understood only by some­
°hne who understands the metaphor. The metaphor is not overridden by 
~ e passage from oratio recta to oratio obliqua: the oratio obliqua sen-
ence Contains the same element of metaphorical meaning that the oratio 

recta Contained. Arguably, therefore, metaphorical meaning inheres in 
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sentences, not just in speech acts. We should be perfectly happy to 
here, "What Tom said is true," not just, "What Tom meant is true." 

This point is a very serious difficulty for anyone , like Searle (d. his 
in the present volume), who wants to construe metaphor solely in terms 
speaker's meaning - the meaning of the utterance rather than of the 
tence uttered . The metaphoricalness, or special character, of (8) is 
served under transformation into indirect discourse: The apology-m 
character of (6) is not. Why is this? The simplest explanation seems to 
that metaphorical ness is a property of sentences. Those, like Searle, 
wish to reject such an explanation bear the onus of presenting a co 
alternative one. Otherwise their theory limps . 

No doubt the linguistic context of utterance often fails to provide 
cient cues for us to disambiguate a metaphorical sentence. We must 
then to whatever features of the nonlinguistic setting are relevant. But 
the same is true of nonmetaphorical sentences , as with the meani 
"unsatisfactory," say, in 

(10) He 's unsatisfactory. 
It would be a mistake to suppose that this familiar component of comm 
tional situations provides any special support for a speech-act 
metaphor. 

Fourthly, if our linguistic theory gives no account of metaphor, it 
well make so much the poorer a contribution to the framework 
which psycholinguistic investigations are carried on . Language-learni 
fants often speak in metaphors without knowing the literal meanings of 
sentences they utter (Cohen & Margalit , 1972, p. 470). 

But there is another reason why the stock attitude of linguistic 
to metaphor is incorrect; and this reason is an intrinsically stronger 
because it looks inwardly to the structure of synchronic semantics , 
than outwardly to the use of semantic analyses in etymological 
tions, in comparisons between natural and artificial languages , in 
act theory, or in psychological inquiry. I have in mind a certain choice 
exists in the methodology of natural language semantics , which I shall 
to as the choice between the method of cancellation and the meth 
multiplication. This choice arises in relation to quite a range of 
problems besides that of metaphor ; and my argument will be that 
choice of method is made to deal with metaphor both reinforces, 
reinforced by, the choice of the same method in the other cases. In 
lar, if we need to introduce the method of cancellation into our sem 
order to deal with certain kinds of non metaphorical sentences, we 
just as well exploit its potential for the analysis of metaphor. 

Let us turn briefly from metaphor to examine these other, 
phorical cases . Consider the differences between 

(11) It wasn't an insult because it was not intended as such 
and 

(12) It was an unintentional insult. 
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the word " insult" might be described by a compositional se­
Clearly s occurring in a sense that is +INTENTIONAL in (11) , but not t cs a 
man I ) But such a description chooses what I have called the method 
in (1 2 . Ilation. It supposes that the occurrence of the adjective "un-
f cance . . 

o . la l" in (12) has cancelled the +INTENTIONAL feature 10 thiS oc-. ten tI O( . . 
In e of the word "lOsult, " (because the retentIOn of that feature urrenc . 
c Id render the sentence self-contradictory). We need then, for the 
woU . tion of (11) and (12) , just one lexical entry for "insult ," alongside 
desCfl ~enera l set of rules for semantic feature-cancellation in the process 
~~~~mposi ng sentential meaning. Correspondingly both (11) and (12) are 

unambiguous. . . 
Alternative ly, however, we could employ the method of multlphca-

. n We could have two lexical entries: "insult, " which is +INTEN­

~I~N·AL ' and " insultz" which is + I -INTENTIONAL. We would then dis­
pense here with the use of any rules for semantic cancellation , and both 
(11) and (12) would now be ambiguous. One. of the two underl~ing 
sentences fo r (11) would have the same meamng as on our prevIOus 
interpreta tion of (11), the other would be rather a non sequitur. Sim­
ilarly, one of the two underlying sentences for (12) would be self­
contradictory, the other would have the same meaning as our previous 
interpreta tion. But what is crucial here is that the alternative to the 
method of cancellation is a method that doubles the number of relevant 
lexical entries. 

Perhaps I should add here that there is not a third - quasi-Gricean _ 
pOSsibili ty. It will not do to say that "insult" never has the feature +INTEN­

TIO NAL but carries with it , in normal contexts, a conversational implicature 
of intentionality, which happens to be cancelled in (12) . The reason why 
this possibility is not available is because it cannot explain the force of the 
"because .. . " clause in (11). (In regard to the logical particles of natural 
language , Grice 's theory of implicatures does afford an alternative ap­
proach to the method of cancellation , but arguably an inferior one . See L. 
1. Cohen, 1971 , 1977a.') 

It would be easy to give many more examples of the issue about +INTEN­

TIONAl, which is a particularly familiar hazard in the register of jurispru­
dence. But other kinds of example are also frequent. Consider 

(13) I tried to warn him but he didn 't hear me 
and 

l' (1 4) I warned him , but he didn 't hear me. 
he method of cancellation would describe the word "warn" as occurring in 

~ s~nse that is +UPTAKE in (13) but not in (14). But the method of multipli­
watlon Wo uld generate two correspondingly different lexical entries for the 

Ord "warn ." 

be~nothe r familiar feature in relation to which we are faced with a choice 
fea;een the method of cancellation and the method of multiplication is the 

Ure + ANIMATE . Consider the difference between 
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(15) A lion eats ten pounds of meat a day 
and 

(16) A stone lion needs no feeding. 
According to the method of cancellation, the feature + ANIMA TE is 
in the occurrence of "lion" in (15) , but is cancelled in (16): according to 
method of multiplication the lexeme "lion I " occurs in (15) and a d 
lexeme , "lionz" occurs in (16). A vast number of analogous examples 
be given, like "china dog, " "plastic flower," and so on. The 
cancellation avoids the need to multiply lexical entries in order to deal 
such phrases . But the method of multiplication promotes a second 
entry, with the sense "replica of a lion ," "replica of a dog ," "replica 
flower. " Of course , one could hope to avoid cancelling or m 
anything in relation to " lion" if one supposed that "stone" in (16) 
"stone replica of a." But the focus of methodological choice - choice 
tween the method of cancellation and the method of multiplication -
now just shifted to "stone." The contrast is now between the 
"stone" in (16) and its occurrence in 

(17) A stone wall surrounds the garden. 
Again the feature for mode of functioning, or mode of operation, 
at issue for a word like "car" in such sentence pairs as 

(18) We will pack the luggage into the car 
and 

(19) We will pack the car into the luggage. 
The method of cancellation allows us to suppose the same lexeme 
the composition of both (18) and (19) . The method of multiplication 
quires us to suppose two lexical entries in relation to every i 
object as well as in relation to every plant or animal: one for the 
the original, and a second for the name of its replica . 

If we are always to prefer the method of multiplication wherever 
ble , our linguistic theory can hardly have anything of interest to say 
metaphor. Consider, for example 

(20) Their legislative program is a rocket to the moon. 
The method of multiplication can either treat (20) as involving some 
gism that could, if it becomes established in the language, figure as " 
in a listing of English lexemes . Metaphor is then reduced to 
alternatively the method of multiplication could reduce metaphor to si 
by adding to the ordinary copula a second lexeme "is2 , " in the sense 
like ," and making similar additions for other predicative morp 
neither case will metaphor appear as anything other than a rather pe 
or superficial item in the immense motley of lexical variety. Its existence 
have no particularly close dependence on certain special modes of 
composition , and those linguists who have postponed its treatment until 
have an adequate semantics for nonmetaphorical sentences will be im 
to any charge of methodological hysteron proteron. 
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. it right to adopt the method of multiplication in cases like (12), 
But ~~) and (19)? Scientific inquiry tends to make more progress if it 

(l4~d ( un~ecessary multiplications of entities, and it is this Ockhamian 
aVO.

1 s that the method of cancellation pursues. If we could formulate princi­
polley ntrolling feature-cancellation in the composition of sentence mean-
Pies cO f I I·· h· h . . e should gain a power u , genera mSIg t mto t e semantIcs of natural 
Ings w ge which will be forever denied us if we are content to follow the 
lang:~d ~f multiplication and merely list or catalogue its proliferation of 
rne~ al entries. No doubt there are some points at which the method of 
lexlC d··d d Wh h . cellation ceases to pay IVI en s. ere t e meamngs of a polyseme 
~a~e grown apart and taken on different positive features, like "funny" 

aeaning "comic" and "funny" meaning "strange ," the best procedure may 
~ell be to follow the method of multiplication and treat the word semanti­
cally just as if it were a homonym. Where a particular combination of 
words, like " kick the bucket," has lost all touch with the component words' 
rneanings in other combinations, the phrase may need to be listed as an 
idiom alongside single words and have its own lexical entry. But the fact 
that in such circumstances we are forced into falling back on the method of 
multiplica tion constitutes no argument against pursuing, wherever possi­
ble , the economies and insights that are afforded by the method of cancella­
tion . The method of multiplication merely records what meanings exist , 
without explaining how they are generated. It lists elements but does not 
explore re lations . 

The problem of feature-cancellation 

What then should be said about metaphor in a componential semantics if 
Our pol icy in analysing the composition of sentence meanings is to be the 
Ockhami an one of preferring, wherever possible, the method of cancella­
tion to the method of multiplication? Clearly we have to regard metaphori­
cal meaning as being put together by a different kind of cancellation from 
that which appears in nonmetaphorical cases like (12) , (14) , (16), and (19). 
But what is the nature of the difference? 

Let us distinguish broadly between those seman tical features that repre­
sent attributes which are empirical , immediately evident , or relatively obvi­
~us, and those which are inferential , intellectually appreciated, or rela­
~,lveIY. l a tent. It will be convenient to refer to these groups of features as 
.emplrical" and "inferential ," respectively, though determinate classifica­

~Ion wi ll often be difficult and there are bound to be many borderline 
~Ssues . Then a tempting hypothesis is that in the normal , literal cases it 
ends to be inferential features (though not necessarily all of them) that are 
(~nce ll ed , whereas in metaphorical sentences it is empirical features 
th ough aga In not necessarily all of them) that tend to be cancelled. Thus in 

e examples considered earlier the cancelled features +INTENTIONAL , 



64 L. JONATHAN COHEN 

+ANIMATE and +UPTAKE are all inferential ones. But in the metaph 
sentence (20), the legislative program is presumably said to be a 
only in a sense that has shed such empirical features as +MAT 
+AIRCLEAVING , +CYLINDRICAL, and so on , which are incompatible with 
features of "legislative program," while retaining such features as +F 
MOVING, +FAR-AIMING. 

Such a hypothesis seems to jibe well with the common use of 
to enliven discussion of an abstract subject with concrete imagery. 
would be no objection to this hypothesis that even the uncancelled 
in a word 's metaphorical occurrence may also sometimes be em 
ones, as in 

(21) Jane has the face of a wild rose 
or 

(22) The clouds are made of pure gold . 
For, though a woman's face may share the color of a wild rose blossom, 
even have a similar shape, it certainly lacks other empirical pro~a •• 
associated with wild roses, such as their spiky stems; and though 
clouds share the color of pure gold , they certainly lack its tangibility. 

Nevertheless, there are at least two reasons why this hypothesis 
unsa tisfactory. 

First , even nonmetaphorical cancellation sometimes removes 
features, as in 

(23) They have produced a new breed of animal - a hornless cow. 
The feature +HORNED is certainly an empirical one , but it is cancelled 
the sense of "cow" in (23) without any intuitable semblance of met 
We need a hypothesis that will explain why an empirical description 
which one or more of a lexeme's empirical features have been ca 
metaphorical in (21) and (22) but not in (23) . 

Secondly, in some cases of metaphorical cancellation there seem to be 
empirical features available for removal. Consider, for example , 

(24) The troop movements ordered by Wellington were logarithmic 
their strategy: By adding complementary units to one another' 
particular location , he obtained the same effect as if he had 
plied the number of mutually ill-assorted units in that location. 

Here we have an image taken from the highly abstract subject matter 
mathematics and applied to the somewhat less abstract topic of m 
strategy. 

It would appear that a more satisfactory hypothesis might be one 
exploited the concept of a semantic category. On this view, cancell 
would be metaphorical , if and only if, the features cancelled were int 
to the lexeme's superordinate semantic category. Thus in (12), (14) , ( 
and (19) , it might be argued , the category remains essentially un 
We are still dealing with a name for a type of speech act in (12) as in (1 
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'11 (14) as in (12) : we are. still deali~g with a name for a type ~f physical 
an~ I ' 1 ( 16) as in (15), and m (19) as m (18) . On the other hand m (20) we 
object I;ing with a name for something - a legislative program - that does 
are de~ ng in the same semantic category as " rocket ," and in (24) we have a 
not bef ~m the name of a mathematical operation to the description of a 
shI ft r d 

'nary one. So far so goo . 
J1l1~ t the t rouble here is that what we should need to count as a semantic 

U o ry fo r dealing with some sentences cuts across what we should need 
categ 11t as a semantic category for dealing with others . Thus to maintain 
to cOU . .' 
the nOl1metaphon~alne~s of (16) we need to thmk of both hon and"ston~ 
r as belonging m a smgle category, that of PHYSICAL OBJECT. Yet face 
IO~ "rose" also seem to belong in this category, though we should need to 
:~il1 k of them as belonging in different categories in order to explain the 
J1letaphoricalness of (21) by the proposed hypothesis . If criteria for same­
ness and diffe rence of semantic category in a natural language have to be 
systematically adapted to native-speakers' intuitions of metaphoricalness , 
we can no longer appeal to categorical structure for an explanation of the 
differences be tween metaphorical and nonmetaphorical cancellation . The 
descri ption of categorical structure would be just a restatement of this 

difference . 
I was o nce inclined therefore (Cohen & Margalit , 1972) to favor a third 

hypothesis, which relies neither on the "empirical-inferential" distinction 
nor 0 11 the concept of a semantic category. The assumption that lies behind 
this third hypothesis is that, for theoretical purposes , semantic features 
should no t be classified dichotomously, whether as empirical or inferential , 
or as categorical or noncategorical or in any other way, but should rather be 
arranged in an order of decreasing semantic importance . Then a cancella­
tion wo uld be me taphorical if and only if it removes the most important 
feature o r features. For example , gold would be said to have a metaphori­
cal Occurrence in (22) because its most important feature +METALLIC would 
be cancelled . 

Now there are several good reasons , quite apart from this issue of meta­
phorical and non metaphorical cancellation , why a semantic theory for natu­
ral language should assume the semantic features appropriate in this or 
~hat area of a language's vocabulary to be at least partially ordered in 
~mportance, rathe r than merely coordinate with one another. One reason 
IS hthat we need such an assumption in diachronic semantics. It explains 
w y 10 borderline cases , where there is a choice between either modifying 
~ne word to fit a novel or unusual situation or modifying another, we may 

e Inclined to choose the modification that makes less of an inroad into the 
~ore of. a Word 's meaning . For example , the verb naming the action of a 
s~ng-ghder is " to glide ," not " to parachute ." A second reason is that to 

Ppose an ordering of this kind provides a certain room for maneuver in 
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the philosophical analysis of a concept. The claim to be concerned 
with the nuclear sense of a concept may provide a valid excuse for 
pursuing the analysis of the concept into those thickets of refin 
where the argument gets bogged down in dealing with ingenious but 
fetched counterexamples. Thirdly, it can be shown (L. 1. Cohen, 1970, 
35ff. ; 1977b, p. 129ff.) that any inductive processing mechanism, 
vocabulary-learning infant , which seeks to learn from the variety of 
experiences rather than from the mere multiplicity of experiences of 
particular kind , must impose some importance-ordering on the rele 
patterns of variation . 

However, I do not want to digress here into issues that belong 
properly to other inquiries than to linguistic theory. Suffice it to say that 
most serious mistake in the Wittgensteinian family-resemblance 
about the meanings of certain descriptive terms is its incompatibility 
the assumption of some kind of importance-ordering for semantic 
And any theory of metaphor must operate within the framework of 
assumption. Nevertheless, it will not do at all to say, as I once said 
& Margalit, 1972, p. 484) , that metaphorical cancellation is distiOl!.Ulsn 
by its always being the cancellation of semantically important 
After all + ANIMATE hardly seems much less important a feature than 
TALLIC. Yet its cancellation in (16) does not render the sentence 's me 
metaphorical. Moreover, importance is a matter of degree , but 
metaphors may be better or worse , a phrase's or sentence's meaning 
to be either literal or metaphorical. 

How in any case is semantical importance to be graded? We must 
distinguish carefully here between seman tical and practical 
between what is relevant for the applicability of a generic name , and 
relevant for attitudes towards things of the kind named . It may be 
relevant to your mobility whether you have a drivable car or only a toy 
and highly relevant to your safety whether a cow has horns or not. But 
counts for seman tical importance is the capacity to falsify propositiO 
about the applicability of terms, not the capacity to falsify propositicl 
about what practical course of action is possible or desirable . Hence 
features that are relatively more important from a semantical point of 
are those that are relatively more distinctive and specific. Because they 
less probable (that is , have greater prior improbability in the universe 
feature-instantiations), they carry more information . And if that is 
semantic importance is to be graded , I suspect that most me 
cancellation, like all non metaphorical cancellation , begins at the lower 
of the scale . Rather general features like +ANIMATE or +METALLIC 

highly eligible for cancellation because they are semantically un 
whereas features representing specific peculiarities of appearance or 
ior are considerably less eligible for cancellation because they are 
cally much more important. 
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The relevance of the topic-comment distinction 

h ugh it is quite clear that some metaphorical cancellation occurs at 
So, t ~er end of the scale , as in , for example , 
the 2~) The poor used to be the blacks of Europe , 

( diffe rence between metaphorical and non metaphorical cancellation can­
t~~ depend on eith.er ~he nature or the semantic impo~tan~e of the feature 
n cl led. But if this difference does not depend on which kmds of elements 
can~onnected by the cancellation-relation , and if feature-cancellation itself 
~re uniform operation, then perhaps we shall get a clue to what the differ­
IS ~e does depend on from the direction of the cancellation-relation, as deter­
e~ned by the grammatical functions of the expressions related . If we can dis­
~nguish within any phrase or sentence in which cancellation occurs , between 
the topic-expression - the expression that would normally be isolated by the 
particle "wa" in Japanese - and the comment-expression, or between the 
head and the modifier, then metaphorical cancellation seems normally (ex­
ceptions are considered below) to be imposed by the topic-expression on the 
comment-expression , or part of it , or by the head on the modifier, whereas 
non metaphorical cancellation is imposed by the comment-expression on the 
topic-expression , or part of it, or by the modifier on the head . Thus cancella­
tion runs from "legislative program" to "rocket" in (20), from "clouds" to 
"gold" in (22) , from the second sentence in (24) to "logarithmic," and from 
"Europe" to "blacks" in (25) . But it runs from "unintentional" to "insult" in 
(12) , fro m "but he didn 't hear me" to "warned" in (14) , from "stone" to 
"lion" in (16) , from " into the luggage" to "car" in (19) , and from "hornless" 
to "cow" in (23) . 

We have still to explain , however, just why it is that the direction of 
feature-cancellation normally varies thus from sentence to sentence or 
sen tence-sequence to sentence-sequence. One might perhaps have ex­
pected, prior to examining instances, that an operation of this kind would al­
ways run in the same direction. Why does that not happen? I suggest that the 
explanation lies in the overriding linguistic need to make the topic of a sen­
tence Or sentence-sequence easily identifiable . Ease of topic-identification 
mUst be conserved under variations in the amount offeature-cancellation. If 
~he extent of cancellation (considered as a function of the number and 
(~portance of features cancelled) is relatively small, as in (12), (14) , (16), 

9) Or (23) , cancellation runs naturally from comment-expression to topic­
eXpression - parallel to the normal direction of modification . But when 
~~ncella tion is relatively extensive , as in (20) , (21) , (24) , (26) , and (27) , easy 
t e~tlfication of the topic is preserved by the cancellation's running from the 
c~~lc-expression to the comment-expression ; and it is thus, in the grammati­
m Y well-formed sentences of a language, that what we commonly call 
III etaphors arise. Of course , a good or apt metaphor will not involve too 

uch cancellation, because then it will have too few points of similarity with 



68 L. JONATHAN COHEN 

that for which it is a metaphor. But if there is too little cancellation in a 
or phrase it will not be a metaphor at a ll . An expression has a metapho 
occurrence in a sentence-sequence if and only if the extent of 
(from the expression's semantic features) is so great as to exclude it 
identifying a topic independently of some special circumstance (such as 
hoc convention, a relevant previous sentence in the sequence , a 
linguistic practice , and so on). 

If we consider apparent exceptions to this principle , they will 
found, I suspect, to rely on certain special circumstances for their 
ity. For example, 

(26) The brightest star in my sky has just run off with the milkman 
is obviously a sentence in which the topic is identified by a meta 
expression. But this is possible just because the metaphor is a trite one. 2 

original or unfamiliar metaphor, unaided by context , would not iden 
topic with any clarity. For example, the sentence "The sparkle on 
dew has just run off with the milkman" is a kind of nonsense if con 
as an isolated unit. But its topic would become quite apparent if it 
in some suitable sequence of sentences that contained 

(27) My wife is the sparkle on summer dew 
as an earlier e lement . Somehow or other, whether by being more 
intelligible , or by being present at least in the first occurrence of 
the comment-making use of a metaphor is primary and any topic-luclIluv 
use is secondary and derivative . 

A number of amplificatory points need to be made in conclusion . 
First , I take it that lexical entries for a natural language can draw no 

distinction between features that are supposed to be "purely linguistic" 
features that are supposed to represent common knowledge or co 
accepted beliefs . The Concise Oxford Dictionary (6th ed., 1976) 
quite appropriately that lions are found in Africa and South Asia and 
privet is much used for hedging. There is no confusion here between 
function of a dictionary and the function of an encyclopedia. We 
encyclopedias to tell us things that are not common knowledge , not 
that are. Of course , all a word's semantic features have to be ordered 
importance , and the type of feature that we are inclined to call 
knowledge" is normally a relatively unimportant one. Because it is 
important it is less insisted upon, and sentences articulating it are 
easily treated as synthetic propositions. However, such features freq 
provide a vital part of the residual analogy that a metaphorical 
seeks to convey. 

Secondly, I am not claiming that the same order of importance for 
tic features extends throughout a language's vocabulary. For 
while the features determining visible appearance are highly relevant 
animal names, they are clearly not so relevant for the lexemes that 
social roles , such as "policeman ," "president," or "banker. " The 
differences between such lexemes are revealed by inferential rather 

L __________________________ ___ 

Semantics of metaphor 69 

.' I features. A plain-clothes policeman is still a policeman , and a 
emPI[lC:" ng banker is still a banker. 
water-.~t each of the sentences that I have discussed so far is either obvi­

Thill' ~;a l or obviously metaphorical. Many others are ambiguous be­
ously I~ese twO possibilities. For example, the sentence 
twee; \t wi ll never get off its launching pad 

(2n~t only a (familia r) literal meaning but also a metaphorical one - in 
ha~ h 't might be uttered as a reply to the utterance of (20). The sentences 
whlc I .. ( ) ( () re normally called metaphoncal ones, lIke 20 , 21), 22 , (24), (25), 
t~~~ ,a or (27), are sentence.s that appear absurd or flagrantly false if we try 
( ive them a literal readmg . But to know how we should understand an 
tot~rance of (20) we need to know its topic. Or we could say, in general , 
U~at though there is normally a presumption in favor of a literal interpreta­
:ion this presumption can be rebutted by suitable contextual cues. 3 Corre­
spo~dingly in langue, if we always consider not just isolated sentences but 
sufficient ly long sentence-sequences, we can take any such sequence to be 
a literal one throughout, unless this involves an absurdity that would disap­
pear on a metaphorical interpretation . 

Fourthly, I have assumed throughout that we cannot dispense with some 
kind of compositional approach to the semantics of natural language if we 
are to achieve any determinate progress - anything more than pious 
generalities - in this area of inquiry. An analytic-resolutive methodology, 
as so many other sciences can testify, leads us naturally into a deeper 
understanding of richly structured wholes, and the meaning of a natural 
language sentence , whether literal or metaphorical , is certainly such a 
whole . But once a compositional approach is accepted we can scarcely 
avoid being led , for the reasons already canvassed, to prefer what I have 
called the method of cancellation to the method of multiplication , to recog­
nize the significance of the direction in which feature-cancellation oper­
ates, and to explain the choice of this direction by reference to the extent of 
the cancella tion and the need to conserve ease of topic-identification . I do 
not underestimate the immense difficulty and complexity of the task that 
anyone would undertake who sought to construct a rigorously adequate 
theory of cancell ation . But in the present paper I have been concerned 
r~ther to argue the more general issue: How intrinsic to linguistic theory is 
~ e problem of metaphor and what, in general , is the best solution for it? I 

ave also not been concerned at all with the corresponding psychological 
~~~blem: How are metaphors invented and comprehended? But it is reason­
th e to suppose that until the linguistic problem has a definitive solution, 

e Psychological one cannot be adequately articulated. 

Postscript (added January 1991) 

~rS~ ~1I th ink that the issue about the direction of cancellation is important. It 
ates a natural space in semantic theory within which metaphor may be 
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treated coordinately with polysemy. But if a philosopher does not 
recognize the role of cancellation in relation to the problem of po lyse 
is unlikely that he will wish to develop a semantical treatment for 
phor. In this connection I have Donald Davidson particularly in mind 
Davidson, 1984, and L. 1. Cohen, 1985). 

NOTES 

I am grateful to Dr. Gillian Cohen for some very helpful comments on an 
draft of the present paper. 

1 The discussion of proposition-compounding particles, like "or" and "if, " in 
papers could be extended to quantifiers like "some." For example, e 
"some" has a cancelable semantic feature that implies "not all" or its use 
mally carries a conversational implicature "not all. " A Gricean treatment 
begin to run into difficulties with sentences like : "If some of the money 
already been found , the rest will be found quite soon ." Note that it 
unreasonable to expect that semantic cancelability will be preserved when 
word is disambiguated by compound phrases like "a part but only a part" 
part or even the whole ," respectively. 

2 It is tempting to think that some proverbs claim a certain kind of meta 
truth alongside their literal truth , as in "A stitch in time saves nine ." If this 
correct way to regard such proverbs , the metaphor will be as trite as the 
is familiar. 

3 For example, where cancellation of some kind is necessary, but its .. 
underdetermined by the sentence itself, the appropriate direction of 
on a particular occasion of the sentence's utterance , and thus the literaln 
metaphorical ness of the appropriate reading , may be determined by can 
cues to the topic. Compare an utterance of "That lion is made of 
Trafalgar Square with an utterance of the same sentence in a typical safari 
(I owe this example to Mr. Peter Lamarque.) In Trafalgar Square 
would normally run from comment to topic and the appropriate reading 
be a literal one , but the opposite is true of the safari park. 

5 

Some problems with the notion of literal 
meanIngs 

DAVID E. RUMELHART 

In his paper, Professor Sadock brings to the fore a fundamental dilemma of 
semantic analysis as practiced by many linguists and modern philosophers. 
The approach adopted by these workers is committed to the existence of a 
sharp distinction between what an utterance might mean (that is, its literal 
mean ing) and what that utterance is, or can be, used to convey. (See, for 
example, Searle's chapter [this volume] which emphasizes the distinction 
between "sentence meaning" and "utterance meaning .") To a linguist inter­
ested in form-meaning pairs, or to a philosopher interested in truth condi­
tions on expressions , this distinction might be crucial. In these cases, the 
concern is to build a theory of literal meaning and to assign conveyed 
~eani ngs to the application of unspecified psychological processes not spe­
Cific to language. As a psychologist I find myself primarily interested in the 
~echanisms whereby meanings are conveyed. Whatever role "literal mean­
Ings" (as defined by these linguists and philosophers) might play in the 
compre hension of language (that is, in the determination of what some 
Utterance conveys) , psychological theory must concern itself with conveyed 
mean ings. 

S.adock, arguing from a linguistic perspective, makes an interesting com­
ranson between what he calls figurative and what he calls conventional 
,~nguage use. His analysis leads him to conclude that "conventional" and 
pl'gUra tive" do not form two well-defined categories of utterances as im­
mled by most theories of language. Rather a particular utterance may be 
an~r~-or- l e~s figurative and more-or-less conventional. Conventionality 

Co guratlveness are at two ends of a scale. Purely figurative and purely nVe . 
nt lonal utterances are, at best, rare . Moreover, he points out that the 



72 DAVID E. RUMELHART 

classic approaches to semantics require such a distinction ; yet they 
incapable of providing a rational basis for it. Hence , a new app 
clearly required . 

Interestingly, looking at language from a psychological point of view, 
can be led to a somewhat similar conclusion. I shall argue that the 
tion between literal and metaphorical language is rarely, if ever, 
a qualitative change in the psychological processes involved in the 
ing of that language.! I argue that the classification of an utterance 
whether it involves literal or metaphorical meanings is analogous to 
judgment as to whether a bit of language is formal or informal. It 
judgment that can be reliably made , but not one which signals 
tally different comprehension processes . 

I have been led to these conclusions through two sorts of conside 
First, in attempting to develop psychologically plausible models of 
language comprehension, I have been forced to consider co 
mechanisms with enough power to interpret literal and metaphorical 
guage alike. Second, both theoretical considerations of the 
acquisition process and empirical observations of the language of 
suggest that far from being a special aspect of language, which 
develops only after children have full control of literal language , 
language appears in children 's speech from the very beginning. 

Language comprehension and metaphor 

First, I want to discuss a fairly typical observation on the child's 
language. Consider the following observation of one of my children 
a perfectly ordinary remark. One day I was driving down a freeway wi 
wife and two children when one of my sons, age eight, remarked: 
Mom , my sock has a hangnail. " My wife, quietly, and without special 
responded: "Don't worry about it, I'll fix it when we get home ," and 
topic was dropped. I was the only one of the four who even noticed 
thing unusua l in this interchange . Here , a new metaphor was 
produced , and comprehended without the slightest awareness by 
the primary participants. 

This free and easy use of words in a " nonliteral " fashion is , I believe, 
at all unusual. It does not require special note because it is not 
Children and adults alike produce and understand metaphorical utte 
constantly. A logical consideration of some of the problems of I 
acquisition and the production of so-called semantic errors by 
offers, I believe, some insight into the naturalness of this process. To 
of course, children are unaware of the "correct" domain of application 
particular lexical item . Presumably, a child learns a lexical item with 
spect to some particular domain of reference that in no way exhausts 
of situations to which the word can be correctly applied . In this do 
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e some of the features of the use situation presumably are 
original uSnd others presumably are not. Normally speaking, the process of 
relevant , a omprehension and production for a young child not fully familiar 
language ~nventional range of application of a term must proceed through 
with the ~ of fitting the aspects of the current situation into the closest 
a ~ro~e~ncept already available. Often this will conform with the conven­
I~'(\C~ c plication of the term and it will therefore appear that the child is 
tJ~n a t~:e bi t of language " literally. " Just as often , the child will apply the 
uslOg ts in a nonstandard way and appear to generate "nonliteral" or 
~onct:hor i ca l " speech. Thus , for example, if the term "open" is learned in 
; e ontext of (say) a child's mouth being open, and then it is applied to a 
~ e ~ or a window, the child will appear merely to be demonstrating an 
o~ers tanding of the term. On the other hand , if the child uses the te rm 

~:pen " to mean " turn on" (as with a television set or a light) the child will 
be perceived as having produced a metaphor. Yet the process of applying 
words to situations is much the same in the two cases - namely that of 
find ing the best word or concept to communicate the idea in mind. For the 
child the production of literal and nonliteral speech may involve exactly the 
same processes. 

The same arguments just made for production apply equally well for 
comprehension . When trying to understand an utterance , the child must 
make use of the situations associated with the various lexical items at hand 
and try, as well as possible , to construct a cogent interpretation of the 
utterance (in light of the current context). As a rule, this will involve the 
extension of concepts from one domain to another. Those extensions may 
or may not correspond to the intentions of the speaker and the utterance 
may or may not contain words used in a non literal way, but the child's 
process is the same in either case. If a child has difficulty understanding 
metaphorical language (as judged by an adult), this is presumably due to 
t?e child 's difficulty in making the connection between his or her concep­
tIon of the situation underlying the lexical items used and the situation at 
hand , not because of any inherent inability to apply terms learned in one 
Context to another. This process must be the only way a child can learn to 
comprehend language at all. 

Thus , the child's language-acquisition process should not be construed, 
~ !t often seems to be, as a process of first learning literal language and 
t en , afte r that is thoroughly mastered , moving on into nonliteral lan­
guage. Rather, it would appear that the child's early comprehension and 
r rodUct ion processes involve the production and comprehension of what is 
bO~ . the child nonconventional (and probably) non literal language. Thus , I s; (eve that the processes involved in the comprehension of nonliteral 
fr eech are part of our language production and comprehension equipment 
prom the. very start , and that far from being a special aspect of linguistic or 

agmattc competence, it is the very basis for this competence. 
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At first blush , this fact - that metaphor is natural and widespread in 
speech, not having any apparent special status - is remarkable. How 
that falsehoods such as my son's comment can pass for normal speech? 
answer I think , arises not so much through a careful analysis of 
through a careful analysis of so-called literal language. Before pressing 
issue , however, let me turn to the traditional view of meaning and 
phor to see why this fact should be so remarkable. 

The traditional program of semantic analysis (ct. Katz & Fodor, 
provides a set of meanings for the individual lexemes of the language 
then provides a set of rules of composition whereby the individual m 
of the lexemes are combined to form the meaning of the sentence. Li 
for any discourse , the meanings of the individual sentences of the 
can be combined to form the meaning of the discourse. Meanings 
in this way are the literal meanings of the sentence or discourse . 
this program of semantic analysis can provide a reasonable account of 
conveyed meanings (that is , what the listener understands upon hearing 
sentence uttered in some context) of many sentences in English . 
as Sadock has pointed out, this is not always the case. Sometimes , as in 
case of my son's comment , such an analysis simply does not work. 
cannot suppose that there was an actual hangnail on my son's sock. 
unless we assume that the lexical entry for " hangnail" includes 
for a thread hanging from something (an after-the-fact interview held 
the same day indicated that my son knew that the thread hanging from 
sock was not a real hangnail) , we are forced to the conclusion that 
literal meaning of such an utterance offers no account of its 
meaning. At this point , there are four possible moves that can be 

l. We could reject the traditional program of semantics and try to 
late a new account of both literal and conveyed meanings . 

2. We could retain the traditional program, but assume that m 
and other cases of figurative language represent mere curiosities to 
accounted for by some other theory entirely. 

3. We could assume that the traditional theory works correctly for 
cases and that some additional processing is required when the 
meaning is nonsensical or violates some rule of conversation. 

4. We could modify the traditional theory to make it work for ~o."nlt 
as well as literal language . 

Sadock has opted for alternative (3) and Cohen for option (4). I 
that neither of these alternatives will work , and that (1) will be necessal 

For the most part , options (2) and (3) have been the most popular and, 
fact, accounts along these lines have been mildly successful. This 
has had a number of unfortunate (in my view) effects on the devel 
of theories of language comprehension . 

First , for example, it has led to the view that language is actually 
stood by the individual's looking up the meanings of the lexemes in 
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I lexicon" and then putting them together to form the meaning of 
"internare sentence . Second, it has led to the supposition, for literal sen­
tlte ent\hat the literal meaning (as derived from the appropriate rules of 
tence~~nation) and the conveyed meaning are often identical. Third , it has 
conca the view that the conveyed meaning of a discourse consists of a 
I~d t~ concatenation of the meanings of the individual sentences of the 
SI,mP urse. Finally, it has tended to put metaphor and other similar cases of 
dlSC~tera l speech into a special category. Related to this is the idea that we 
non special mechanisms to deal with nonliteral language , mechanisms that 
use different from those employed in processing literal speech. 
ar~n my view, each of these positions is suspect. But they have so domi-
ated thought about semantics and meaning that psychologists interested in 
~eaning have often accepted them without adequate analysis. They there­
fore warrant serious scrutiny, and I shall devote the remainder of this paper 
to a more deta iled discussion of their defects and their repair. 

Is literal meaning necessary to get the conveyed meaning? 

The first supposition , namely, that language is comprehended by first com­
puting the literal meaning and then , if it violates some rule of conversation 
(e.g., Grice's, 1975 , maxim of relevance) , somehow calculating the con­
veyed meaning, has already developed a strong hold in psychology. Clark 
and Lucy (1975), for example , have proposed the following three-stage 
model fo r the comprehension of indirect requests. They argue that in order 
to comprehend such a request (e .g., "Must you do x," meaning "Do not do 
x") , a person must : (a) determine the literal meaning of the utterance 
(presumably by a simple composition of lexeme meanings); (b) compare 
the literal meaning so determined with various contextual and conversa­
tional rules to decide if the literal meaning could also be the intended 
~eaning; (c) if the literal meaning is determined inappropriate , apply addi­
tional rules to determine the indirect , or conveyed, meaning. 

Here we have a model which takes very seriously the distinction be­
tween literal and conveyed meaning , and which assumes that the determi­
nation of literal meaning is a necessary step on the way toward finding the 
Conveyed meaning - at least of an indirect request. In a recent study, a 
student of mine , Ray Gibbs , set out to test this model. The critical sen­
tences of his study were sentences like "Must you open the window," 
~~ICh, can function either as indirect requests meaning something like 
"I o.n t open the window!" or literally with an interpretation of the form 

s It necessary that you open the window?" In his experiment , these 
~~tences could either appear out of context with the subject judging 
a ether one or the other of these paraphrases was the correct one , or they 
thppeared in the context of one of two stories, in which one or the other of 

ese t . wo mterpretations was clearly demanded . In both cases, the sen-
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tence was immediate ly followed by one or the o ther of the two 
and the subjects had to judge whether or not the paraphrase was 
The results showed that whereas out of context it took longer to 
that the indirect-request paraphrase could be true of the st 
the reby confirming the sequential model for out-of-context 
took no longer to verify the correct indirect request pa raphrase w 
sentence occurred in context. Thus, when indirect requests Occur 
appropriate context, they can be understood as quickly as when the 
interpretation of the same statement is required . However, with 
porting context, the indirect-request reading of the statements takes 
to verify. So , whereas the sequentia l model may be correct for 
occurring out of context, we cannot be determining the literal readi 
in context, since in context the two sentence-types are processed and 
fled equally quickly. 

Are conveyed meanings ever literal meanings? 

It is often claimed that a lthough figurative language is problematic 
sort of semantic theories under discussion , normally the conveyed me 
and the literal meanings are the same. The problems only arise for 
special cases . I suspect that , on the contrary, the same problems 
literal language as for figurative language. In both cases , what is con 
is not easily determined from the meanings of the individual lexical . 
the utterance ; and in both cases , the interpretation seems to 
knowledge well beyond definitions of the terms involved . There 
rules whereby lexical meanings can be combined to generate 
meanings. I believe that the processes involved in the comprehen 
nonfigurative language are no less dependent on knowledge of the 
than those involved in figurative language . Any theory rich 
generate the meanings people actually assign to non figurative la 
rich enough to deal with figurative language as well. In this section I 
a few cases of non figurative language in order to illustrate some 
problems a theory of " literal" speech must face and then suggest a 
nism that I be lieve is rich enough to deal with non figurative speech I 
following sections I indicate how this same mechanism can be em pi 
figurative language. 

Linguistic utterances a re always inte rpreted in some context. The 
text of utterance , along with any knowledge availab le to the listener, 
potentially be employed in the process of constructing an inte 
the utte rance. Moreover, I suspect that this knowledge is not emp 
any ad hoc way, say simply as a filter in choosing among the 
possible readings a sentence might have. Rathe r, these e lements 
centra l role in determining what inte rpretations are possible for a 
utterance. Consider the following two examples : 
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OW the lawn , I'll pay you $5; 
(1) If yOU ~e a senator, you are over thirty-five . 
(2) If yoU ~o interpret the " if" in these two sentences in rather different 

se~rn first case, the " if" is normally interpreted to mean " if and only 
waYs. In t e in the second , a simple implication reading is obtained. If we 
of" whereas, ., f ' . Id b 
I , ke the concatenatIOn view 0 meamng constructIOn, we wou e 
were tos~a gest one of thr~e possible explanatio.ns for. this. ph~nomeno~ : 
le.d to ~laps " if" is ambiguous between the simple ImplicatIOn and bl­
Flrst ~ peral readings. The bi-conditional is selected in (1) and the simple 
~ond .. tl~~on in (2). Second, perhaps " if" is univocal, and people simply 
l~phC~erstand (1). Third, perhaps the true meaning of "if" is the condi-
rnlsun h . I . I' h . . I reading, but throug some conversatIOna Imp Icature or anot er, In 
tiona "'f I'f " 1) 't is interpreted to mean I an on y I . 
( Ilfind none of these explanations very convincing. It seems unlikely that 
the first is the case since both sentences should exhibit the same ambiguity 
and they seem not to do so. The second merely denies the claim that (1) 
conveys the bi-conditional. The third , while the most plausible of the three , 
offers no clue as to what maxims are violated or how the respective read­
ings are settled upon. 

There is , however, an explanation rather more obvious than these . 
Namely, the claim that the difference in interpretation has nothing at all to 
do with the word " if, " nor with the meaning of any of the individual 
lexemes. Rather it depends on our real world knowledge, of business con­
tracts, of senators, of payments , and so on . In the case of (1), we know that 
we get paid only if we do the work we contract to do . No work , no pay. 
Hence the conveyed meaning is a product of our social knowledge . In (2), 
we know that senators are rather few and far between and that they tend to 
need quite a lot of political experience. Knowing that someone is over 
thirty-five provides very little evidence that a person is a senator. This and 
numerous other similar examples lead me to posit the following very gen­
eral account of the comprehension process - which , as I hope to show, is 
applicable to literal and figurative language alike. The process of compre­
hension is identical to the process of selecting and verifying conceptual 
Schemata to account for the situation (including its linguistic components) 
to be understood . Having selected and verified that some configuration of 
Schemata offers a sufficient account for the situation , it is said to be under-
stood A I . f . s use the term , a "schema" IS taken to be an abstract representa-
f~on of a generalized concept or situation, and a schema is said to "account 

g r a Situation" whenever that situation can be taken as an instance of the 
eneral I (1) . c ass of concepts represented by the schema. Thus , in the case of 

of b a ~Istener presumably brings to mind schemata involving the formation 
is thUsll1ess contracts in which one works in exchange for pay. The sentence 
bic en. ~resumably understood as a case of this general schema, and the 

Ondltlonal interpretation is a natural consequence of this interpretation. 
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This approach is , I believe , quite different from the "standard" 
The standard view emphasizes the "bottom up" processes of co 
meaning from smaller component meanings. Nonlinguistic 
comes into play only after the set of possible meanings has been se 
My approach suggests that comprehension, like perception, should 
ened to Hebb's paleontologist (Hebb, 1949) who uses his beliefs and 
edge about dinosaurs in conjunction with the clues provided by the 
fragments available to construct a full-fledged model of the original. 
case, the words spoken and the actions taken by the speaker are 
the clues of the paleontologist , and the dinosaur, to the meaning 
through those clues . On this view, the processing is much more "top 
in that internal hypotheses are actively imposed on the observed 

Now consider how this general framework would deal with the 
(3) The policeman raised his hand and stopped the car. 

The comprehension of this utterance through the mechanisms I 
would involve searching memory for a schema to account for the 
event. There are probably many possible accounts of this event, but 
haps the most likely is one involving a traffic cop who is signalling 
driver to stop his car. Note that this brings under consideration an 
concepts that are not mentioned in the sentence itself. For 
interpretation requires that the car has a driver and that the 
stopped the car by signaling with his hand to the driver, who then 
likely puts his foot on the brake of the car causing it finally to halt. 
difficult to imagine how the meanings of the individual lexemes 
put together in such a way as to generate such an interpretation. 
it seems unlikely that the example is in any wayan instance of 
language . Here we have the literal interpretation of an utterance 
dependent on our knowledge of policemen , cars , how policemen 
known to signal to drive rs, and so forth. It would seem that no 
account for the interpretation of this sentence without itself inco 
all of this rather general knowledge. The situation is even more 
cated than this . Suppose that we had been given the knowledge that 
was no driver in the car and that the policeman in question was 
Superman in disguise. We would then get a very different in 
We would probably understand that Superman had physically stopped' 
car by bracing his legs and putting his hand on the car thus p 
further forward motion. Clearly, our knowledge of the nature of 
people, and Superman , and of the conventions whereby policemen 
drivers, are all essential in making these interpretations. 

In summary then , the supposition that conveyed meanings are ever 
tical to literal meanings (where literal meanings are assumed to be 
given by a compositional semantic theory) is surely suspect. The 
of determining conveyed meanings of literal sentences are no less 
(I believe) than finding those of figurative ones. 
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The meaning of discourses 

er the past several years, been involved in a study of the pro­
I have, ~v reby people interpret stories. It was here that it became clearest 
cesses W, et litera l meanings - in the sense implied by the advocates of 
to rne tt

1
.
a
ana l theories - and conveyed meanings deviated in even the 

Pasl I 
corn ndane cases. It also became clear to me that a schema-based 
rno~t rn~ the comprehension process is the most viable alternative account. 
notiOn f~l laok at almost any story and the interpretations given to it makes 
A .carb

e 
undantly clear. Consider the following brief passage: 

thiS a 
. s had been slow since the oil crisis. Nobody seemed to want anything really 

BuslOes 
nl anymore. Suddenly the door opened and a well-dressed man entered the 

~~~:room. John put on his friendliest and most sincere expression and walked 

toward the man. 

Although the example is merely a fragment, most people generate a 
rather clear interpretation of this story. Apparently, John is a car salesman 
fallen on hard times. He probably sells rather large elegant cars - most 
likely Cadillacs. Suddenly a good prospect enters the showroom where 
John works. John wants to make a sale. To do that , he must make a good 
impression on the man. Therefore he tries to appear friendly and sincere. 
He also wants to talk to the man to deliver his sales pitch . Thus , he makes 
his way over to the man. Presumably, had the story continued, John would 
have made the sa les pitch and, if all went well, sold the man a car. 

How do people arrive at such an interpretation? Clearly, people do not 
arrive at it all at once . As the sentences are read , schemata are activated , 
evaluated, and refined or discarded. When people are asked to describe 
their various hypotheses as they read the story, a remarkably consistent 
pattern of hypothesis generation and evaluation emerges . The first sentence 
is usually interpreted to mean that business is slow because of the oil crisis . 
Thus, people a re led to see the story as about a business which is somehow 
d~pendent on oil and , consequently, suffering. Frequent hypotheses involve 
either the selling of cars, or of gasoline. A few interpret the sentence as being 
~bout the economy in general . The second sentence, about people not want­
~ng elegant things anymore , leads readers with the gas-station hypothesis 
~nto a qu~n?ary. E legance just does not fit with gas stations . The gas station 
~pothesls IS weakened, but not always rejected. On the other hand , people 
~lth hypotheses about the general economy or about cars have no trouble 
incorporating this sentence into their emerging interpretation . In the former 
~~se, they conclude that it means that people do not buy luxury items, and in 
c e latter, they assume it means that people tend not to buy large elegant 
ti
ars 

- Cadillacs - anymore . The third sentence clinches the car interpreta­
in~n for nearly all readers. They are already looking for a business 

erpretation - that most probably means a selling interpretation - and 
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when a well-dressed man enters the door he is immediately labeled as 
one with money - a prospective buyer. The word showroom clearly 
dates the gas-station interpretation and strongly implicates 
which are often sold from a showroom. Moreover, the reference to a 
event does not fit at all well with the view that the passage is a 
discussion of the state of the economy. Finally, with the introduction of 
we have an ideal candidate for the seller. John 's actions are clearly 
stereotypic of a salesman. John wants to make a sale and his putting 
clearly an attempt on his part to "make a good impression ." His movem' 
toward the man fits nicely into this interpretation. If he is a salesman 
must make contact with the man and deliver the stereotypic pitch. 

The process outlined here is, I believe , typical of the processes · 
in understanding language. There is no sense in which the meaJIlIl)i.l$ 
sentences are simply compounded to derive the meanings of di 
Again , although this story fragment contained no metaphorical 
the processes of active hypothesis testing and evaluation employed in 
ing an interpretation of such a passage is also required for deriving 
interpretation of metaphorical material. There is no reason to suppose 
metaphorical understanding is in any wayan extension beyond 
understanding. As I will discuss, I believe that it is an aspect of the 
of the account , rather than the processes whereby an account is 
that distinguishes metaphorical from literal language. 

Are metaphorical uses of language special? 

As I have indicated previously, it is perhaps an unfortunate 
accepting the strong distinction between literal language and 
language that we tend to miss the strong similarities between the 
hension processes employed in the two cases. There is a tendency to 
the lessons that I believe metaphorical language has for models of 
language comprehension and thought. A large portion of the language 
we ordinarily use is based on metaphor. Perhaps one of the best exa 
of this is in the so-called dual-function adjective. 

Although we often have strong intuitions about what is literally true 
what is only metaphorically true, the judgments are not always easy 
more importantly, they often have substantial implications about the 
ture of metaphor. Consider, as an example, the sentence 

(4) John is a cold person , 
when uttered in a context in which it is interpreted to mean that 
unemotional. Is this sentence literally true? There are three possible 
swers to this question. 

1. No , it is not literally true , John is not actually cold, the sense in 
he is cold is metaphorical , not literal. 

2. Yes , cold is a word with several senses: one of these senses i 
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. g unemotional , and in that sense of cold it is literally the case that 
bCln 
John is cold . 
Well yes and no. T~e use of cold t~ mean u~emotional was ori~i~ally 

3. etaphorica l, but IS now conventIOnal. It IS now merely an IdIOm. 
~here is a sense in which idioms are never literally true , but it is not a 
fi gurative use either. Perhaps it is better to say that in our idiom John 
is literally a cold person, but were the words used according to their 
no rmal meanings , we would not say that he was cold, but that he was 

unemotional. 
I think it is important to get clear in our minds which one of these three 
swers we be lieve to be best. I suspect that, depending on which it is, we 

ant a substantia lly different notion about how language-comprehension 
ge h fi . rocesses operate . If we c oose the rst alternative , metaphor in language 
fs absolute ly ubiquitous and the existence of nonmetaphorical language is 
questionable. Nearly always, when we talk about abstract concepts, we 
choose language drawn from one or another concrete domain . A good 
example of this is our talk about the mind. Here we use a spatial model to 
talk about things that are clearly nonspatial in character. We have things 
"in" our minds, "on" our minds , " in the back corners of" our minds. We 
"put things out" of our minds , things "pass through" our minds, we "call 
things to mind, " and so on. It is quite possible that our primary method of 
understanding nonsensory concepts is through analogy with concrete expe­
riential si tuations . 

I believe that alternative (2) will never work . It is clearly not the word 
"cold" that has two meanings. We could also have said : John is a cool person, 
or John is a warm person , or even John is a block of ice . In all of these cases, it 
would seem much more economical to say, not that the word has two mean­
ings, but rather that temperature and emotional states are analogous to one 
another in a certain way. The meanings of the terms "cold" and "warm" 
presumably do not have to be learned independently; rather, the learning of 
one clearly reinforces and modifies the use of the other. Surely, the learner of 
the language just learns the general model and can productively derive these 
and other cases of applying temperature words to emotional states. 

. In .many ways , (3) is the most pleasing of the three answers . It would be 
nice If we could discount these troublesome cases and concentrate on cases 
of " I" .ct. rea. metaphor. However, I suspect that to include these as cases of 
I I ~ms IS to strain the concept of idiom beyond its breaking point. Clearly, 
unhke idioms such as " kick the bucket" or "pull my leg " these idioms are 
Ver ' 
t
. y prOductive . We can always generate new cases based on the "conven-
10nal" o ana logy. It , therefore, seems to me that we are left with (1). More-

t 
ver, I be lieve that most metaphor works in just the same way, by reference 
o anal . e ogles that are known to relate the two domains . Consider, as an 
XC; )Ple , the metaphor discussed in Ortony's chapter in this volume . 

E ncyclopedias are gold mines. 
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How are we to understand it? According to the schema theory of 
hension suggested above, the task for the comprehender is to find a 
within which this utterance is coherent. Here we have a case of 
the process of interpretation presumably involves applying the 
suggested by the predicate term to the subject term . Thus , the i 
tion that the speaker is asserting that we should view an 
gold mine is entertained. In general, predication suggests that the 
istic properties of the predicate concept are to be applied to the 
concept. In this case, we find that the "gold mine" schema fits only 
tially, although certain of the primary characteristics of gold mines 
shown to be true of encyclopedias (such as the characteristic of 
something of value - if only you look for it) , other characteristics 
being underground) do not hold . I suspect that it is the 
account - certain primary features of the gold mine schema fit very 
others not at all - that leads to the metaphorical flavor of statements 
as this . The interpretation process , I believe , is no different here than 
literal predication, the outcome is simply different. We say that a sta 
is literally true when we find an existing schema that accounts fully 
data in question. We say that a statement is metaphorically true 
find that although certain primary aspects of the schema hold , 
equally primary do not hold . When no schema can be found which 
for a good fit between any important aspects of the schema and the 
for which it is said to account, we are simply unable to interpret the · 
all. 

NOTE 

1 I except here particularly obscure cases in which the interpretation of a 
language is not immediately given in our awareness , but instead 
lengthy reasoning process - extending from several seconds to several 
Still, this process, which is sometimes required for particularly obscure 
uses, has its counterpart in non figurative uses such as mathematics and 
discourse. The full understanding of such discourse can often require 
lengthy reasoning processes and thus may well employ qualitatively 
comprehension strategies. 

6 

Metaphor 

JOHN R . SEARLE 

Formulating the problem 

If you hear somebody say, "Sally is a block of ice," or "Sam is a pig," you 
are li kely to assume that the speaker does not mean what he says literally 
but that he is speaking metaphorically. Furthermore, you are not likely to 
have very much trouble figuring out what he means . If he says, "Sally is a 
prime number between 17 and 23," or "Bill is a barn door," you might still 
assume he is speaking metaphorically, but it is much harder to figure out 
what he means. The existence of such utterances - utterances in which the 
speaker means metaphorically something different from what the sentence 
means literally _ poses a series of questions for any theory of language and 
commun ication: What is metaphor, and how does it differ from both literal 
and other forms of figurative utterances? Why do we use expressions meta­
phorically instead of saying exactly and literally what we mean? How do 
metaphorical utterances work, that is, how is it possible for speakers to 
communicate to hearers when speaking metaphorically inasmuch as they 
do not say what they mean? And why do some metaphors work and others 
not? 

In my discussion , I propose to tackle this latter set of questions - those 
cent . 't . en.ng around the problem of how metaphors work - both because of 
I s I11tr '. I11SIC Interest , and because it does not seem to me that we shall get an 
~nster to the others until this fundamental question has been answered. 
q e or.e we can begin to understand it , however, we need to formulate the 

uestlon more precisely. 
The problem of explaining how metaphors work is a special case of the 
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general problem of explaining how speaker meaning and sentence Or 
meaning come apart. It is a special case, that is, of the problem of 
possible to say one thing and mean something else, where one su 
communicating what one means even though both the speaker 
hearer know that the meanings of the words uttered by the speaker 
exactly and literally express what the speaker meant. Some other i 
of the break between speaker's utterance meaning and literal 
meaning are irony and indirect speech acts. In each of these cases, 
speaker means is not identical with what the sentence means, and yet 
he means is in various ways dependent on what the sentence means. 

It is essential to emphasize at the very beginning that the 
metaphor concerns the relations between word and sentence mea 
the one hand, and speaker's meaning or utterance meaning , on the 
Many writers on the subject try to locate the metaphorical element 
metaphorical utterance in the sentence or expressions uttered. They 
there are two kinds of sentence meaning , literal and metaphorical. 
ever, sentences and words have only the meanings that they have. 
speaking, whenever we talk about the metaphorical meaning of a 
expression, or sentence, we are talking about what a speaker might 
to mean, in a way that departs from what the word , expression , or 
actually means. We are, therefore , talking about possible speaker's 
tions. Even when we discuss how a nonsense sentence, such as 
example, "Colorless green ideas sleep furiously, " could be given a 
phorical interpretation , what we are talking about is how a speaker 
utter the sentence and mean something by it metaphorically, even 
is literally nonsensical. To have a brief way of distinguishing what a 
means by uttering words , sentences, and expressions, on the one hand, 
what the words , sentences, and expressions mean , on the other, I 
the former speaker's utterance meaning, and the latter, word, or 
meaning. Metaphorical meaning is always speaker's utterance mean 

In order that the speaker can communicate using metaphorical 
ances, ironical utterances , and indirect speech acts , there must be 
principles according to which he is able to mean more than , or 
different from , what he says, whereby the hearer, using his knowl 
them , can understand what the speaker means . The relation between 
sentence meaning and the metaphorical utterance meaning is syste 
rather than random or ad hoc. Our task in constructing a theory of 
phor is to try to state the principles which relate lite ral sentence 
metaphorical utterance meaning. Because the knowledge that enables 
pie to use and understand metaphorical utterances goes beyond their 
edge of the literal meanings of words and sentences , the principles we 
are not included, or at least not entirely included , within a theory of 
tic competence as traditionally conceived. From the point of view of 
hearer, the problem of a theory of metaphor is to explain how he 
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d the speaker's utterance meaning given that all he hears is a 
understan ith its word and sentence meaning. From the point of view of the 
sentence ~e problem is to explain how he can mean something different 
speaker, word and sentence meaning of the sentence he utters. In light of 
frorn thCftectiOns, our original question , How do metaphors work? can be 
these/~s foHows : What are the principles that enable speakers to formu­
recas d hearers to understand, metaphorical utterances? and How can we 
late , a~ ese principles in a way that makes it clear how metaphorical utter­
state t~ iffer from other sorts of utterances in which speaker meaning does 
ances . I .? oincide with Ittera meaning. 
nO~~cause part of our task is to explain how metaphorical utterances differ 
f m literal utterances, to start with we must arrive at a characterization of 

l ~tO ral utterances. Most - indeed all - of the authors I have read on the 
Ie· I k subject of metaphor assume that we ~now how litera. utteranc~s wo: ; 
they do not think that the problem of lI~eral utterances IS w?r~h dlscusSIO.g 
in their account of metaphor. The prIce they pay for thiS IS that their 
accounts often describe metaphorical utterances in ways that fail to distin-

guish them fro m literal ones. 
In fact, to give an accurate account of literal predication is an extremely 

difficult , complex, and subtle problem. I shall not attempt anything like a 
thorough summary of the principles of literal utterance but shall remark on 
only those features which are essential for a comparison of literal utterance 
with metaphorical utterance . Also , for the sake of simplicity, I shall confine 
most of my discussion of both literal and metaphorical utterance to very 
simple cases , and to sentences used for the speech act of assertion. 

Imagine that a speaker makes a literal utterance of a sentence such as 

(1) Sally is tall 
(2) The cat is on the mat 
(3) It 's getting hot in here . 

Now notice that in each of these cases, the literal meaning of the sentence 
?etermines, at least in part , a set of truth conditions; and because the only 
Illocutionary force indicating devices (see Searle, 1969) in the sentences 
are assertive , the literal and serious utterance of one of these sentences 
will commit the speaker to the existence of the set of truth conditions 
determined by the meaning of that sentence, together with the other 
determinants of truth conditions. Notice, furthermore, that in each case 
the ~entence only determines a definite set of truth conditions relative to a 
~artlcular context. That is because each of these examples has some in-

eXlca l element , such as the present tense , or the demonstrative "here," 
~rhthe Occurrence of contextually dependent definite descriptions , such as 
t e cat" and "the mat. " 

In these examples , the contextually dependent elements of the sentence 
afe explicitly realized in the semantic structure of the sentence: One can 
See and hear the indexical expressions. But these sentences, like most 
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sentences, only determine a set of truth conditions against a 
assumptions that are not explicitly realized in the semantic structure 
sentence. This is most obvious for (1) and (3), because they con 
relative terms "tall" and "hot. " These are what old-fashioned 
called "attributive" terms, and they only determine a definite set of 
conditions against a background of factual assumptions about the 
things referred to by the speaker in the rest of the sentence. 
these assumptions are not explicitly realized in the semantic 
the sentence. Thus, a woman can be correctly described as 
though she is shorter than a giraffe that could correctly be 
"short. " 

Though this dependence of the application of the literal meaning 
sentence on certain factual background assumptions that are not part 
literal meaning is most obvious for sentences containing attributive 
the phenomenon is quite general. Sentence (2) only determines a 
set of truth conditions given certain assumptions about cats , mats, 
relation of being on. However, these assumptions are not part of the 
tic content of the sentence. Suppose, for example , that the cat and 
in the usual cat-on-mat spatial configuration , only both cat and mat 
outer space, outside any gravitational field relative to which one 
said to be "above" or "over" the other. Is the cat still on the mat? 
some further assumptions, the sentence does not determine a definite 
truth conditions in this context. Or suppose all cats suddenly 
lighter than air, and the cat went flying about with the mat stuck to its 
Is the cat still on the mat? 

We know without hesitation what are the truth conditions of "The 
on the ceiling," but not of "The cat is on the ceiling ," and this differe 
not a matter of meaning , but a matter of how our factual 
information enables us to apply the meanings of sentences . In general, 
can say that in most cases a sentence only determines a set of truth 
tions relative to a set of assumptions that are not realized in the 
content of the sentence . Thus, even in literal utterances, where spe 
meaning coincides with sentence meaning, the speaker must 
more to the literal utterance than just the semantic content of the sen 
because that semantic content only determines a set of truth 
relative to a set of assumptions made by the speaker, and if 
is to be successful, his assumptions must be shared by the hearer 
further discussion of this point, see Searle, 1978) . 

Notice finally that the notion of similarity plays a crucial role in 
account of literal utterance. This is because the literal meaning of 
general term, by determining a set of truth conditions, also dete 
criterion of similarity between objects. To know that a general term is 
of a set of objects is to know that they are similar with respect to 
property specified by that term. All tall women are similar with respect 
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II hot rooms similar with respect to being hot, all square objects 
tall , a . d 

with respect to b.emg .square , an so on . . 
arize this bnef diSCUSSIOn of some aspects of literal utterance, 

To sum~ree fea tures we shall need to keep in mind in our account of meta­
tber~ a;~ ~tte rance. First , in literal utterance the speaker means what he says; 
pbor~c l"te ra l sentence meaning and speaker's utterance meaning are the 
tbat IS, lond in general the literal meaning of a sentence only determines a 

e · sec, . . . 
sam f' uth conditions relative to a set of background assumptIOns which are 
set 0 tr

t 
of the semantic content of the sentence; and third , the notion of 

not .PI a~ty plays an essential role in any account of literal predication. 
·ml art 

51 When we turn to cases where utterance meaning and sentence meaning 
diffe rent , we find them quite various . Thus, for example , (3) could be 

ar~ red not only to tell somebody that it is getting hot in the place of 
U~t:rance (literal utterance) , but it could also be used to request somebody 
~o open a window (indirect speech act) , to complain about how cold it is 
(ironical utterance) , or to remark on the increasing vituperation of an 
argument that is in progress (metaphorical utterance). In our account of 
metaphorica l utterance , we shall need to distinguish it not only from literal 
utterance, but also from these other forms in which literal utterance is 
departed fro m, or exceeded , in some way. 

Because in metaphorical utterances what the speaker means differs from 
what he says (in one sense of "say") , in general we shall need two sentences 
for our examples of metaphor - first the sentence uttered metaphorically, 
and second a sentence that expresses literally what the speaker means 
when he utte rs the first sentence and means it metaphorically. Thus (3) , the 
metaphor (MET): 

(3) (MET) It's getting hot in here . 
corresponds to (3) , the paraphrase (PAR): 

(3) (PAR) The argument that is going on is becoming more vituperative 
and similarly with the pairs : 

(4) (MET) Sally is a block of ice 
(4) (PA R) Sally is an extremely unemotional and unresponsive person 
(5) (MET) I have climbed to the top of the greasy pole (Disraeli) 
(5) (PAR) I have after great difficulty become prime minister 
(6) (MET) Richard is a gorilla 
(6) (PAR) Richard is fierce , nasty , and prone to violence. 
Notice that in each case we feel that the paraphrase is somehow inade­

q~ate, that something is lost. One of our tasks will be to explain this sense 

so dissatisfaction that we have with paraphrases of even feeble metaphors . 
till . . 

, 10 some sense, the paraphrases must approximate what the speaker 
~eant, because in each case the speaker's metaphorical assertion will be 
~~e If, and only if, the corresponding assertion using PAR sentence is true. 
th en We get to more elaborate examples , our sense of the inadequacy of 

e paraphrase becomes more acute. How would we paraphrase 
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(7) (MET) My Life had stood - a Loaded Gun -
In Corners - till a Day 
The Owner passes - identified 
And carried Me away - (Emily Dickinson)? 

Clearly a good deal is lost by 
(7) (PAR) My life was one of unrealized but readily realizable 

loaded gun) in mediocre surroundings (corners) until such t 
day) when my destined lover (the owner) came (passed) , 
my potential (identified) , and took (carried) me away. 

Yet , even in this case , the paraphrase or something like it must 
large part of speaker's utturance meaning, because the truth 
the same. 

Sometimes we feel that we know exactly what the metaphor means 
yet would not be able to formulate a literal PAR sentence because t 
no literal expressions that convey what it means. Thus even for 
simple case as 

(8) (MET) The ship ploughed the sea , 
we may not be able to construct a simple paraphrase sentence even 
there is no obscurity in the metaphorical utterance . And indeed met 
often serve to plug such semantic gaps as this. In other cases , there 
an indefinite range of paraphrases . For example, when Romeo says: 

(9) (MET) Juliet is the sun , 
there may be a range of things he might mean . But while lamenti 
inadequacy of paraphrases , let us also recall that paraphrase is 
relation . To say that the paraphrase is a poor paraphrase of the m 
also to say that the metaphor is a poor paraphrase of its paraphrase. 
thermore , we should not feel apologetic about the fact that some of 
examples are trite or dead metaphors. Dead metaphors are especially 
esting for our study, because, to speak oxymoronically, dead m 
have lived on. They have become dead through continual use , but 
continual use is a clue that they satisfy some semantic need . 

Confining ourselves to the simplest subject-predicate cases , we can 
that the general form of the metaphorical utterance is that a speaker 
a sentence of the form "5 is P" and means metaphorically that 5 is 
analyzing metaphorical predication , we need to distinguish , therefore, 
tween three sets of elements . Firstly, there is the subject expression 
and the object or objects it is used to refer to . Secondly, there is 
predicate expression "P" that is uttered and the literal meaning of 
expression with its corresponding truth conditions , plus the 
there is any. And thirdly, there is the speaker's utterance meaning "5 
and the truth conditions determined by that meaning. In its simplest 
the problem of metaphor is to try to get a characterization of the 
between the three sets , 5, P, and R, l together with a specification of 
information and principles used by speakers and hearers, so as to 
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. . ossible to utter "5 is P" and mean "5 is R," and how it is possible 

bow It IS P ·ca te that meaning from speaker to hearer. Now, obviously, that 
rn unl 

to corn here is to understand about metaphorical utterances; the speaker 
is not all te than just assert that 5 is R, and the peculiar effectiveness of 
does rn

or 
wi ll have to be explained in terms of how he does more than just 

rnetaphhort 5 is R and why he should choose this roundabout way of assert-
ert t a . . 

asS t S is R in the first place. But at this stage we are startmg at the 
·ng tha . . h f hi· h . I . . g At the very mlmmum , at eory 0 metap or must exp am ow It 
begtn n1n . . .. 

·ble to utter "S IS P" and both mean and commumcate that 5 IS R. 
is ~:~a n nOW state one of the differences between literal and metaphorical 

nces as applied to these simple examples: In the case of literal utter-
u~~ . . 

speaker's meamng and sentence meamng are the same; therefore the 
anc:r'tion made about the object referred to will be true if and only if it 
as:is fi es the truth conditions determined by the meaning of the general 
::rrn as applied against a set of shared background assumptions. In order to 
understand the utterance , the hearer does not require any extra knowledge 
beyond his knowledge of the rules of language , his awareness of the condi­
tions of utterance, and a set of shared background assumptions. But, in the 
case of the metaphorical utterance , the truth conditions of the assertion are 
not determined by the truth conditions of the sentence and its general term . 
In order to understand the metaphorical utterance , the hearer requires 
something more than his knowledge of the language , his awareness of the 
conditions of the utterance, and background assumptions that he shares 
with the speaker. He must have some other principles , or some other 
fact ual information , or some combination of principles and information 
that enables him to figure out that when the speaker says , "S is P, " he 
means "5 is R." What is this extra element? 

I be li eve that at the most general level , the question has a fairly simple 
answer, but it will take me much of the rest of this discussion to work it out 
in any detail. The basic principle on which all metaphor works is that the 
utterance of an expression with its literal meaning and corresponding truth 
conditions can, in various ways that are specific to metaphor, call to mind 
another meaning and corresponding set of truth conditions. The hard prob­
lem of the theory of metaphor is to explain what exactly are the principles 
aCcording to which the utterance of an expression can metaphorically call 
~? mind a diffe rent set of truth conditions from the one determined by its 
lteral meaning , and to state those principles precisely and without using 

ll1etaphorical expressions like "call to mind ." 

Some common mistakes about metaphor 

Before attempting to sketch a theory of metaphor, I want in this section 
~nd the next to backtrack a bit and examine some existing theories. 

oUghly speaking, theories of metaphor from Aristotle to the present can 
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be divided into two types. 2 Comparison theories assert that metap 
utterances involve a comparison or similarity between two or more 
(e .g. , Aristotle , 1952a, 1952b ; Henle , 1965), and semantic interaction 
ries claim that metaphor involves a verbal opposition (Beardsley, 1 
interaction (Black, 1962b) between two semantic contents, that of 
pression used metaphorically, and that of the surrounding literal 
think that both of these theories, if one tries to take them quite Ii 
in various ways inadequate; nonetheless , they are both trying to say 
thing true, and we ought to try to extract what is true in them . But 
want to show some of the common mistakes they contain and some 
common mistakes made in discussions of metaphor. My aim here 
polemical; rather, I am trying to clear the ground for the development 
theory of metaphor. One might say the endemic vice of the commlrl 

theories is that they fail to distinguish between the claim that the 
of the comparison is part of the meaning, and hence the truth conalllOn.! 
the metaphorical statement, and the claim that the statement of the 
ity is the principle of inference, or a step in the process of 
on the basis of which speakers produce and hearers understand m 
(More about this distinction later.) The semantic interaction theories 
developed in response to the weaknesses of the comparison theories, 
they have little independent argument to recommend them other t 
weakness of their rivals: Their endemic vice is the failure to appreciate 
distinction between sentence or word meaning, which is never 
cal , and speaker or utterance meaning, which can be metaphorical. 
usually try to locate metaphorical meaning in the sentence or some 
associations with the sentence. In any event , here are half a dozen 
takes , which I believe should be noted : 

It is often said that in metaphorical utterances there is a 
meaning of at least one expression. I wish to say that on the co 
strictly speaking, in metaphor there is never a change of meaning; 
chronically speaking, metaphors do indeed initiate semantic changes, 
to the extent that there has been a genuine change in meaning, so 
word or expression no longer means what it previously did , to 
that extent the locution is no longer metaphorical . We are all familiar 
the processes whereby an expression becomes a dead metaphor, and 
finally becomes an idiom or acquires a new meaning different from 
original meaning. But in a genuine metaphorical utterance , it is only 
cause the expressions have not changed their meaning that there is a 
phorical utterance at all. The people who make this claim seem to 
confusing sentence meaning with speaker's meaning. The metaphorical 
terance does indeed mean something different from the meaning of 
words and sentences, but that is not because there has been any ch 
the meanings of the lexical elements, but because the speaker means 
thing different by them ; speaker meaning does not coincide with se 
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eaning. It is essential to see this point, because the main problem 
or word ~or is to explain how speaker meaning and sentence meaning are 
of O1etap nd how they are, nevertheless , related. Such an explanation is 
differel~bt ,: if we suppose that sentence or word meaning has changed in the 
. pOSSI 
\01 h rical utterance. 
O1etap °01plest way to show that the crude versions of the comparison view 
Th~ Sl is to show that , in the production and understanding of metaphori­

are fa s~ances, there need not be any two objects for comparison . When I 
cal uttc . 

O1etaphoncally 
say 4 (MET) Sally is a block of ice , 

()not necessarily quantifying over blocks of ice at all. My utterance does 
la01 

t entail literally that 
nO(10) (3x) (x is a block of ice) , 

d such that I am comparing Sally to x. This point is even more obvious if 
:.:: take expressions used as metaphors which have a null extension. If I say 

(11 ) Sally is a dragon 
that does not entail literally 

(12) (3x) (x is a dragon) . 
Or, another way to see the same thing is to note that the negative sentence 
is just as metaphorical as the affirmative. If I say 

(13) Sally is not a block of ice, 
that , I take it, does not invite the absurd question: Which block of ice is it 
that you are comparing Sally with , in order to say that she is not like it? At 
its crudest, the comparison theory is just muddled about the referential 
character of expressions used metaphorically. 

Now, this might seem a somewhat minor objection to the comparison 
theorists, but it paves the way for a much more radical objection. Compari­
son theories which are explicit on the point at all, generally treat the 
statement of the comparison as part of the meaning and hence as part of the 
truth conditions of the metaphorical statement. For example, Miller (this 
Vol ume) is quite explicit in regarding metaphorical statements as state­
ments of similarity, and indeed for such theorists the meaning of a meta-
phorical statement is always given by an explicit statement of similarity. 
Thus, in their view, I have not even formulated the problem correctly. 
According to me , the problem of explaining (simple subject-predicate) 
metaphors is to explain how the speaker and hearer go from the literal 
sentence meaning "5 is P" to the metaphorical utterance meaning "5 is R. " 
But , according to them , that is not the utterance meaning; rather the 
~ttcrance meaning must be expressible by an explicit statement of similar­
~ Y, such as "5 is like P with respect to R," or in Miller's case, the metaphori­
s a statement "5 is P" is to be analyzed as, "There is some property F and 
: me property G such that 5 's being F is similar to P's being G." I will have 
w Ore to say about this thesis and its exact formulation later, but at present I 

ant to claim that though similarity often plays a role in the comprehension 
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of metaphor, the metaphorical assertion is not necessarily an 
similarity. The simplest argument that metaphorical assertions are 
ways assertions of similarity is that there are true metaphorical 
for which there are no objects to be designated by the P term, 
true metaphorical statement cannot possibly presuppose the eXlstQ~' 
an object of comparison. But even where there are objects of com 
the metaphorical assertion is not necessarily an assertion of similarity. 
larity, I shall argue, has to do with the production and understan 
metaphor, not with its meaning. 

A second simple argument to show that metaphorical assertions 
necessarily assertions of similarity is that often the metaphorical 
can remain true even though it turns out that the statement of simila 
which the inference to the metaphorical meaning is based is false. 
suppose I say, 

(6) (MET) Richard is a gorilla 
meaning 

(6) (PAR) Richard is fierce, nasty , prone to violence, and so forth. 
And suppose the hearer's inference to (6 PAR) is based on the belief 

(14) Gorillas are fierce , nasty , prone to violence, and so forth, 
and hence (6 MET) and (14), on the comparison view, would justify 
inference to 

(15) Richard and gorillas are similar in several respects; viz., they 
fierce , nasty , prone to violence , and so forth, 

and this in turn would be part of the inference pattern that enabled 
hearer to conclude that when I uttered (6 MET) I meant (6 PAR). But 
pose ethological investigation shows , as I am told it has , that gorillas 
not at all fierce and nasty, but are in fact shy, sensitive creatures, gi 
bouts of sentimentality. This would definitely show that (15) is false, 
(15) is as much an assertion about gorillas as about Richard . But 
show that when I uttered (6 MET), what I said was false? Clearly not, 
what I meant was (6 PAR) , and (6 PAR) is an assertion about Richard. It 
remain true regardless of the actual facts about gorillas ; though , of 
what expressions we use to convey metaphorically certain semantic 
tents will normally depend on what we take the facts to be. 

To put it crudely, "Richard is a gorilla" is just about Richard ; it is 
literally about gorillas at all. The word "gorilla" here serves to 
certain semantic content other than its own meaning by a set of pri 
have yet to state. But (15) is literally about both Richard and gorillas, 
is true if and only if they both share the properties it claims they do. 
may well be true that the hearer employs something like (15) as a 
the procedures that get him from (6 MET) to (6 PAR), but it does not 
from this fact about his procedures of comprehension that this is part of 
speaker's utterance meaning of (6 MET); and, indeed, that it is not part of 
utterance meaning is shown by the fact that the metaphorical statement 
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ven if it turns out that gorillas do not have the traits that the 
be trUe erical occurrence of "gorilla" served to convey. I am not saying that 
!T1etaph~orical assertion can never be equivalent in meaning to a statement 
a !T1 ~taf rity _ whether or not it is would depend on the intentions of the 
of 511111 ~ but I am saying that it is not a necessary feature of metaphor -
spea.ke:~rta inlY not the point of having metaphor - that metaphorical asser­
a.od ~sare equivalent in meaning to statements of similarity. My argument is 
uon kl simple: In many cases the metaphorical statement and the corre­
star ;ng similarity statement cannot be equivalent in meaning because 
span have diffe rent truth conditions . The difference between the view I am 
they king and the one I shall espouse is this. According to the view I am 
attac ) R' h d d '11 . '1 ' . tacking , (6 MET means IC ar an gon as are Simi ar m certam re-
:t ects. According to the view I shall espouse , simi.larity functions as a 
~mprehension strategy, not as a component of meamng: (6 MET) says that 
~ichard has certain traits (and to figure out what they are , look for features 
associ ated with gorillas). On my account the P term need not figure liter­
ally in the statement of the truth conditions of the metaphorical statement 

at all. 
Similar remarks apply incidentally to similes . If I say, 
(16) Sam acts like a gorilla 

that need not commit me to the truth of 
(17) Gorillas are such that their behavior resembles Sam's. 

For (16) need not be about gorillas at all , and we might say that "gorilla" in 
(16) has a metaphorical occurrence. Perhaps this is one way we might 
distinguish between figurative similes and literal statements of similarity. 
Figurative similes need not necessarily commit the speaker to a literal 

statement of similarity. 
The semantic interaction view, it seems to me , is equally defective . One 

of the assumptions behind the view that metaphorical meaning is a result of 
a.n interaction between an expression used metaphorically and other ex pres­
~lons used literally, is that all metaphorical uses of expressions must occur 
In sentences containing literal uses of expressions, and that assumption 
seems to me plainly false. It is , incidentally, the assumption behind the 
terminology of many of the contemporary discussions of metaphor. We are 
told, for example , that every metaphorical sentence contains a " tenor" and 
a "vehicle" (Richards, 1936a) or a "frame" and a "focus" (Black , 1962b) . 
But it is not the case that every metaphorical use of an expression is 
s~rrounded by lite ral uses of other expressions. Consider again our exam­
p e (4) : In utte ring "Sally is a block of ice," we referred to Sally using her 
: oper name literally, but we need not have . Suppose , to use a mixed 
metaphor, we refer to Sally as " the bad news ." We would then say, using a 

lxed metaphor 
If (18) ~h~ bad ~ews is a block of ice . 

YOu InSiSt that the " is" is still lite ral , it is easy enough to construct 
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advantage of the theory, inasmuch as metaphorical utterances are 
vague in precisely that way: it is not made exactly clear what the 
supposed to be when we say that S is P, meaning metaphorically that 
R. Thus , for example, in analyzing Romeo's metaphorical statement, 
liet is the sun," Cavell (1976 , pp. 78-9) gives as part of its 
that Romeo means that his day begins with Juliet. Now, apart from 
special context of the play, that reading would never occur to me . I 
look for other properties of the sun to fill in the values of R in 
formula. In saying this I am not objecting to either 
Cavell, because the metaphor in question, like most metaphors , is 
ended in precisely that way. 

Nonetheless, the simile theory, in spite of its attractiveness, has 
difficulties. First, the theory does more - or rather, less - than fail to 
us how to compute the value of R exactly: So far it fails to tell us 
compute it at all. That is , the theory still has almost no explanatory 
because the task of a theory of metaphor is to explain how the speaker 
hearer are able to go from "S is P" to "S is R, " and it does not explain 
process to tell us that they go from "S is P" to "S is R" by first 
through the stage "S is like P with respect to R" because we are not 
how we are supposed to figure out which values to assign to R. Simi 
a vacuous predicate: any two things are similar in some respect or 
Saying that the metaphorical "S is P" implies the literal "S is like P" 
not solve our problem. It only pushes it back a step . The prob 
understanding literal similes with the respect of the similarity left u 
fied is only a part of the problem of understanding metaphor. How are 
supposed to know, for example, that the utterance , "Juliet is the sun ," 
not mean "Juliet is for the most part gaseous ," or "Juliet is 90 million 
from the earth," both of which properties are salient and well-known 
tures of the sun . 

Yet another objection is this: It is crucial to the simile thesis that 
simile be taken literally ; yet there seem to be a great many 
utterances where there is no relevant literal corresponding similarity 
tween Sand P If we insist that there are always such similes , it looks 
we would have to interpret them metaphorically, and thus our 
would be circular. Consider our example (4) , "Sally is a block of ice." I 
were to enumerate quite literally the various distinctive qualities of 
of ice , none of them would be true of Sally. Even if we were to throw in 
various beliefs that people have about blocks of ice , they still would not 
literally true of Sally. There simply is no class of predicates , R, such 
Sally is literally like a block of ice with respect to R where R is what 
intended to predicate metaphorically of Sally when we said she was a 
of ice . Being unemotional is not a feature of blocks of ice because blocks 
ice are not in that line of business at all , and if one wants to insist 
blocks of ice are literally unresponsive, then we need only point out 
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e is still insufficient to explain the metaphorical utterance mean­
that fea(~u) r because in that sense bonfires are "unresponsive" as well, but 
. g of , fi 
111 Sally is a bon re 

(22) ite diffe rent metaphorical utterance meaning from (4). Further-
has a q~ere are many similes that are not intended literally. For example , 
more, t nce of " My love is like a red , red rose" does not mean that there is 

uttera . 
all f li te ral predIcates that are true both of my love and red, red roses 
a clas

l
s 

at express what the speaker was driving at when he said his love was 
alld t 1a 
. a red , red rose . 
hk~he defende r of the simile thesis , however, need not give up so easily. 
H ight say that many metaphors are also examples of other figures as 

ell~ Thus, "Sally is a block of ice" is not only an example of metaphor, but 
w; hyperbole as welL s The metaphorical utterance meaning is indeed de­
°ived fro m the simile , "Sally is like a block of ice ," but then both the 
~etaphor and the simile are cases of hyperbole; they are exaggerations , 
and indeed , many metaphors are exaggerations. According to this reply, if 
we inte rpret both the metaphor and the simile hyperbolically, they are 

equivalent. 
Furthermore, the defender of the simile thesis might add that it is not an 

objection to the simile account to say that some of the respects in which 
Sally is like a block of ice will be specified metaphorically, because for each 
of these metaphorical similes we can specify another underlying simile until 
eventuall y we reach the rock bottom of literal similes on which the whole 
edifice rests. Thus "Sally is a block of ice" means "Sally is like a block of 
ice ," which means "She shares certain traits with a block of ice , in particu­
lar she is very cold ." But since "cold" in "Sally is very cold" is also meta­
phorical, there must be an underlying similarity in which Sally's emotional 
state is li ke coldness , and when we finally specify these respects , the meta­
phor wi ll be completely analyzed. 

There are really two stages to this reply: First , it points out that other 
figures such as hyperbole sometimes combine with metaphor, and , sec­
ondly, it concedes that some of the similes that we can offer as translations 
of the metaphor are still metaphorical, but insists that some recursive proce­
d.ure of analyzing metaphorical similes will eventually lead us to literal 
sImI les. 

Is this reply really adequate? I think not. The trouble is that there do not 
seem to be any literal similarities between objects which are cold and 
people who are unemotional that would justify the view that when we say 
metaphorically that someone is cold what we mean is that he or she is 
unem f ob' o lonal. In what respects exactly are unemotional people like cold 
th Jects? Well , there are some things that one can say in answer to this , but 

ey al\ leave us feeling somewhat dissatisfied. 
se':e can say, for example , that when someone is physically cold it places 

ere restrictions on their emotions . But even if that is true, it is not what we 
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meant by the metaphorical utte rance. I think the o nly answer to the 
tion , "What is the re la tion be tween cold things and unemotional 
that wo uld justify the use of "cold" as a metaphor fo r lack of em 
simply that as a matte r of pe rceptions, sensibilities , and linguistic 
people find the notion of coldness associated in the ir minds with 
emotion . The notion of be ing cold just is associated with being u 

The re is some evidence, incidentally, that thi s metaphor works 
seve ra l different cultures: It is no t confined to English speakers (d. 
1958) . Moreover, it is even becoming, o r has become, a dead 
Some dictionaries (for example, the D. E. D.) list lack of emotion as 
the meanings of "cold. " Temperature metaphors fo r emotional and 
sonal traits a re in fact quite common and they a re no t derived 
literal underlying simila rities. Thus we speak of a "heated ar 
warm welcome," "a lukewarm fri endship ," and "sexua l fri gidity." 
me taphors a re fatal fo r the simile thesis, unless the defende rs can 
literal R which S and P have in common , and which is sufficient to 
the precise metaphorica l meaning which is conveyed. 

Because this point is bound to be contested , it is we ll to 
exactly what is at stake . In claiming that there are no sufficient si 
to explain utte rance meaning, I am making a negative existential cI 
thus not one which is demonstrable from an examination of a finite 
of instances . The o nus is rathe r on the similarity theorist to 
similarities and show how they exhaust utte rance meaning. But it is 
all easy to see how he could do that in a way that would satisfy the 
straints of his own theory. 

Of course, one can think of lots of ways in which any S is like any 
example, ways in which Sally is like a block of ice, and one can think of 
of F's and G 's such that Sally's be ing F is like a block of ice's being G. 
that is not enough. Such similarities as one can name do not exhaust 
ance meaning and if the re are others that do , they are ce rtainly no t a 

But suppose with some ingenuity o ne could think up a similarity 
would exhaust utte rance meaning. The ve ry fact that it takes so 
ingenuity to think it up makes it unlikely that it is the underlying 
of the metaphorical inte rpretation , inasmuch as the metapho r is a 
T here is no difficulty fo r any native speake r to explain what it mea 
"Sam is a pig," both utte rance meaning and similarities are obvious, 
"Sally is a block of ice," only the utterance meaning is obvious. The si 
hypothesis, then , is that thi s metaphor, like several others I shall 
discuss , functions o n principles othe r than similarity. 

Once we start looking fo r them , this class of metaphors turns out 
quite large. For example , the numerous spati al metaphors fo r 
duration are not based on lite ral similarities. In " time fli es ," o r " the 
crawled by," what is it that time does and the hours did which is lite 
like fl ying o r crawling? We a re tempted to say they went rapidly o r 
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but of course "went rapidly" and "went slowly" are further 
~. hors . Similarly, taste metaphors fo r pe rsonal traits are no t 

J11 e t a~pe rt i eS in common. We speak of a "sweet dispositio n" o r a 
on p.~n " witho ut implying that the sweet disposition and the bitte r 
pe

rs 
literal traits in common with sweet and bitte r tastes which 

have . . 
he utterance meamng of the metaphon cal utterance. O f course, 

e"haUS~i ~Positions and sweet things are both pleasant , but much more is 
sweet d by the metaphor than mere pleasantness. 
conve~e eply embedded in our whole mode of sensibility are ce rtain meta-

so. ~ associations that we tend to think there must be a similarity, or 
phon~~a t the association itself is a fo rm of similarity. Thus, we fee l inclined 
even that the passage of time just is like spatial movement , but when we 
to s~~i S we fo rget that "passage" is o nly yet anothe r spatial metaphor fo r 
s~y and that the bald assertion of similarity, with no specification of the 
time . . . h 

spect of simila n ty, IS WIt out content. 
re The most sophistica ted version of the simile thesis I have seen is by 
George Mille r (this volume) , and I shall digress brie fl y to conside r some of 
its special fea tures. Mille r, like othe r simile theorists, be lieves that the 
meanings of metaphorical statements can be expressed as statements of 
similarity, but he offers a special kind of similarity statement (rathe r like 
one of Aristotle's fo rmulations, by the way) as the fo rm of " reconstruc­
tion" of me taphorical statements. A ccording to Mille r, metaphors of the 
form "S is P," where both Sand P a re noun phrases, are equivalent to 
sentences of the fo rm 

(23) (3F) (3 G) {SIM [F (S) , G (P)]) . 
Thus, for example, "Man is a wolf," according to Mille r would be ana­
lyzed as 

(24) There is some prope rty F and some prope rty G such that man's 
bei ng F is similar to a wolf's be ing G . 

And when we have metaphors where a ve rb o r predicate adj ective F is used 
metaphorica ll y in a sentence of the fo rm "x is F" or "xF 's," the analysis is 
of the for m 

(25) (3G) (3y) {SIM [G (x),F (y) ]) . 
Thus, for example, "The problem is thorny" would be analyzed as 

(26) T he re is some prope rty G and some object y such that the problem's 
being G is similar to y 's being thorn y. 

I be lieve th is account has all the diffi culties of the othe r simile theories -
~ame l ~, it mistakenly supposes that the use of a metaphorical predicate 
(,omm Its the speake r to the existence of obj ects of which that predica te is 
~te~ally true ; it confuses the truth conditions of the me taphorical statement 
c It the principles under which it is comprehended ; it fa ils to te ll us how to 
C~I~p.ute the values of the variables (Miller is aware of thi s problem , he 
p S It the problem of " interpre tation" and sees it as different from the 

roblem of " reconstruction"); and it is refuted by the fact that no t all 
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metaphors have litera l statements of similarity underlying them . But 
some additional problems of its own. In my view, the most serious 
ness of Miller's account is that according to it the semantic contents of 
metaphorica l utterances have too many predicates , and, in fact, rath 
metaphors really satisfy the formal structure he provides us with. 
for example, " Man is a wolf. " On what I believe is the most 
version of the simile thesis , it means something of the form 

(27) Man is like a wolf in certain respects , R. 
We could represent this as 

(28) SIMR (man, wolf). 
The hearer is required to compute only one set of predicates , the 
R. But according to Miller's account , the hearer is required to co 
less than three sets of predicates . Inasmuch as similarity is a vacuous 
cate, we need to be told in which respect two things are similar 
statement that they are similar to have any informative content. His 
ization of the above metaphorical utterance is 

(29) (3F) (3G) {SIM [F (man), G (wolf)]). 
In order to complete this formula in a way that would specify the 
the similarity we would have to rewrite it as 

(30) (3F) (3G) (3H) {SIMH [F (man), G (wolf)]). 
But both the reformulation (30), and Miller's original (29), contain 
many predicate variables: When I say " Man is a wolf, " I am not saying 
there are some different sets of properties that men have from those 
wolves have , I am saying they have the same set of properties (at least 
sympathetic construal of the simile thesis , that is what I am saying). 
according to Miller's account, I am saying that man has one set of 
ties F, wolves have a different set of properties G, and man 's having 
similar to wolves having G with respect to some other properties H. I 
that this "reconstruction" is (a) counterintuitive, (b) unmotivated , 
assigns an impossible computing task to the speaker and hearer. What 
these Fs, G's and H's supposed to be? and , How is the hearer supposel 
figure them out? It is not surprising that his treatment of the interpret~ 
problem is very sketchy. Similar objections apply to his accounts of 
syntactical forms of metaphorical utterances. 

There is a class of metaphors, that I shall call "relational metaphors," 
which something like his analysis might be more appropriate. Thus, if I 

(8) The ship ploughed the sea 
or 

(31) Washington is the father of his country, 
these might be interpreted using something like his forms. We might 
(8) as equivalent to 

(32) There is some relation R which the ship has to the sea and 
similar to the relation that ploughs have to fields when they pi 
fields ; 
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lind (31 ~Ias re is some relation R which Washington has to his country and 
(33) ~~ch is like the relation that fathers have to their offspring. 

~ and (33) are fairly easily formalized a La Miller. However, even 
And (3 lyseS seem to me to concede too much to his approach: (8) makes 
these an: nce either implicitly or explicitly to fields and makes no reference 
nO reffer 19 On the simplest and most plausible version of the simile thesis 

of Spfll . . 
10 d (3 1) are eqUIvalent to: (8{;;) The ship does something to the sea which is like ploughing 

ant35 ) Washington s.tands in a relation to his country which is like the 
relation of bemg a father. 

A d the hea re r's task is simply to compute the intended relations in the two 
~es . By my account , which I shall develop in the next section, similarity 

~~es not, in general, function as part of the truth conditions either in 
Miller's manner o r in the simpler version; rather, when it functions, it 
functions as a strategy for interpretation. Thus, very crudely, the way that 
similarity fi gures in the interpretation of (8) and (31) is given by 

(36) T he ship does something to the sea (to figure out what it is , find a 
re lationship like ploughing) 

and 
(37) Washington stands in a certain relationship to his country (to figure 

out what it is , find a relationship like that of being a father). 
But the hearer does not have to compute any respects in which these 
relations are similar, inasmuch as that is not what is being asserted. Rather, 
what is be ing asserted is that the ship is doing something to the sea and that 
Washington stands in a certain set of relations to his country, and the 
hearer is to fig ure out what it is that the ship does and what the relations are 
that Washington stands in by looking for relations similar to ploughing and 
being a fa the r of. 

To conclude this section: The problem of metaphor is either very difficult 
or very easy. If the simile theory were true , it would be very easy, because 
there would be no separate semantic category of metaphors - only a cate­
gory of elliptical utterances where " like" or "as" had been deleted from the 
U~tered sentence . But alas, the simile theory is not right. and the problem 
~h m~ taphor remains very difficult. I hope our rather lengthy discussion of 
the Si mile theory has been illuminating in at least these respects . First, 
adere ~ re many metaphors in which there is no underlying lite ral similarity 
\Vhequate to explain the metaphorical utterance meaning. Second , even 
tio ere there is a correlated literal statement of similarity, the truth condi­
ity ns, and hence the meaning of the metaphorical statement and the similar­
fro statement , a re not , in general , the same. Third , what we should salvage 
tne~ the s.im ile theory is a set of strategies for producing and understanding 

aphoncal utterances , using similarity. And fourth , even so construed , 
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that is , construed as a theory of interpretation rather than of 
simile theory does not tell us how to compute the respects of simi 
which similarities are metaphorically intended by the speaker. 

The principles of metaphorical interpretation 

The time has now come to try to state the principles according to 
metaphors are produced and understood . To reiterate , in its simplest 
the question we are trying to answer is, How is it possible for the 
say metaphorically "S is P" and mean "s is R," when P plainly 
mean R; furthermore , How is it possible for the hearer who 
utterance "s is P" to know that the speaker means "s is R"? The 
uninformative answer is that the utterance of P calls to mind the 
and , hence , truth conditions associated with R, in the special 
metaphorical utterances have of calling other things to mind. 
answer remains uninformative until we know what are the principles 
ing to which the utterance calls the metaphorical meaning to mi 
until we can state these principles in a way which does not rely on 
phorical expressions like "calls to mind. " I believe that there is no 
principle on which metaphor works . 

The question , "How do metaphors work?" is a bit like the 
"How does one thing remind us of another thing?" There is no 
answer to either question , though similarity obviously plays a major 
answering both. Two important diffe rences between them are that 
phors are both restricted and systematic; restricted in the sense 
every way that one thing can remind us of something e lse will 
basis for metaphor, and systematic in the sense that metaphors 
communicable from speaker to hearer in virtue of a shared 
principles. 

Let us approach the problem from the hearer's point of view. If 
figure out the principles according to which hearers understand me 
cal utte rances , we shall be a long way toward understanding how 
possible for speakers to make metaphorical utterances, because for 
munication to be possible , speaker and heare r must share a com 
of principles. Suppose a hearer hears an utte rance such as "Sally 
block of ice," or " Richard is a gori lla," or "Bill is a barn door. " 
the steps he must go through in order to comprehend the 
meaning of such utterances? Obviously an answer to that question 
not specify a set of steps that he goes through consciously; instead it 
provide a rational reconstruction of the inference patterns that 
our ability to understand such metaphors. Furthermore , not all 
will be as simple as the cases we sha ll be discussing; nonetheless, a 
designed to account for the simple cases should prove to be of 
general application . 
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. ve tha t for the simple sorts of cases we have been discussing, the 
I belle us l go through at least three sets of steps. First , he must h.ave .some 

}Jearer m
f 

de te rmimng whether or not he has to seek a metaphOrIcal mter­
strate~y orf the utterance in the first place. Secondly, when he has decided to 
pretatlOn 0 netaphorical interpretation , he must have some set of strategies , 
look ~ora lIes, for computing possible values of R, and third, he must have a 
or pnnclPtegies , or principles , for restricting the range of R's - for deciding 
set.of s~,a are likely to be the ones the speaker is asserting of S. 
whIch o:e he hears the utterance "Sam is a pig ." He knows that that 

SUPf be litera lly true , that the utterance , if he tries to take it literally, is 
can~oll Y defective . And , indeed , such defectiveness is a feature of nearly 
radl~athe examples that we have considered so far. The defects which cue 
a~1 °hearer may be obvious falsehood , semantic nonsense , violations of the 
t ~ s of speech acts, or violations of conversational principles of communi­
~~t~on . This suggests a strategy that underlies the first step: Where the 
utterance is defective if taken literally, look for an utterance meaning that 
differs from sentence meaning. 

This is not the only strategy on which a hearer can tell that an utterance 
probably has a metaphorical meaning , but it is by far the most common . (It 
is also common to the interpretation of poetry. If I hear a figure on a 
Grecian Urn being addressed as a "still unravish 'd bride of quietness ," I 
know I had better look for alternative meanings.) But it is certainly not a 
necessary condition of a metaphorical utterance that it be in any way 
defective if construed literally. Disraeli might have said metaphorically 

(5) (MET) I have climbed to the top of the greasy pole , 
though he had in fact climbed to the top of a greasy pole. There are various 
other cues that we employ to spot metaphorical utterances. For example, 
when reading Romantic poets , we are on the lookout for metaphors, and 
Some people we know are simply more prone to metaphorical utterances 
than others. 

Once Our hearer has established that he is to look for an alternative 
meaning, he has a number of principles by which he can compute possible 
values of R. I wi ll give a list of these shortly, but one of them is this: When 
~ouhear "S is P" to find p ossible values of R look for ways in which S might 

e Me P, and to fill in the respect in which S might be Like P, Look for saLient, 
weLL known, and distinctive features of P things . 

.In this case, the hearer might invoke his factual knowledge to come up 
WIth " h f . "u.c eatures as that pIgs are fat , gluttonous, slovenly, filthy, and so 
~n . ThiS indefinite range of features provides possible values of R. How­
f~er , lots of other features of pigs are equally distinctive and well known ; 
or~ eXample, pigs have a distinctive shape and distinctive bristles. So , in 
Ste er to understand the utte rance, the hearer needs to go through the third 
ernP there .he restricts the range of possible R's. Here again the hearer may 

P °Y vanous strategies for doing that but the one that is most commonly 
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used is this: Go back to the S term and see which of the many canataatel 
the values of R are likely or even possible properties of S. 

Thus, if the hearer is told , "Sam's car is a pig, " he will interpret 
metaphor differently from the utterance , "Sam is a pig. " The fo 
might take to mean that Sam's car consumes gas the way pigs 
food , or that Sam's car is shaped like a pig. Though , in one sense 
metaphor is the same in the two cases , in each case it is restricted by 
term in a different way. The hearer has to use his knowledge of S 
P things to know which of the possible values of R are plausible 
for metaphorical predication. 

Now, much of the dispute between the interaction theories and the 
comparison theories derives from the fact that they can be co 
answers to different questions . The object comparison theories are 
construed as attempts to answer the question of stage two: "How 
compute the possible values of R?" The interaction theories are best 
strued as answers to the question of stage three: "Given a range of 
values of R, how does the relationship between the S term and the P 
restrict that range?" I think it is misleading to describe these rei 
" interactions ," but it seems correct to suppose that the S term must 
role in metaphors of the sort we have been considering. In order to 
that the interaction theory was also an answer to the question of stage 
we would have to show that there are values of R that are specifiable, . 
and P together, that are not specifiable given P alone; one would ha 
show that S does not restrict the range of R's but in fact, creates new R's. 
not believe that can be shown, but 1 shall mention some possibilities 

I said that there was a variety of principles for computing R, given 
that is , a variety of principles according to which the utterance of P 
to mind the meaning R in ways that are peculiar to metaphor. I am sure 
not know all of the principles that do this , but here are several (not 
sarily independent) for a start. 

Principle I 

Things which are P are by definition R. Usually, if the metaphor 
will be one of the salient defining characteristics of P. Thus, for 

(38) (MET) Sam is a giant 
will be taken to mean 

(38) (PAR) Sam is big , 
because giants are by definition big . That is what is special about 

Principle 2 

Things which are P are contingently R. Again , if the metaphor works, 
property R should be a salient or well known property of P things. 

39) (MET) Sam is a pig 
.( be taken to mean 
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wlII (PA R) Sam is filthy, gluttonous, sloppy , and so on. 
(39) rincip les 1 and 2 correlate metaphorical utterances with literal simi­

Bot~.~a JTI is like a giant ," "Sam is like a pig," and so on . Notice in connec­
l~s , ith this principle and the next that small variations in the P term can 
uon W big differences in the R terms. Consider the differences between 
create ." "Sam is a hog " and "Sam is a swine. " 
"SaJTI IS a pig, ' 

Principle 3 

Things which a re P are often said or believed to be R, even though both 
speaker and hearer ~ay kno.w that R is false of P. Thus , 

(6) (MET) Richard IS a gonlla 
can be uttered to mean 

(6) (PA R) Richard is mean , nasty , prone to violence, and so on , 
even though both speaker and hearer know that in fact gorillas are shy, 
timid, and sensitive creatures , but generations of gorilla mythology have 
set up associations that will enable the metaphor to work even though both 
speaker and hearer know these beliefs to be false . 

Principle 4 

Things which are P are not R, nor are they like R things, nor are they 
believed to be R, nonetheless it is a fact about our sensibility, whether 
culturally or naturally determined , that we just do perceive a connection, 
so that utterance of P is associated in our minds with R properties. 
Thus, 

(4) (MET) Sally is a block of ice 
(40) (MET) I am in a black mood 
(41) (MET) Mary is sweet 
(42) (MET) John is bitter 

I 
crept 1 crawled 

(43) (MET) The hours dragged by as we waited for the plane 
sped 
whizzed 

are sen tences that could be uttered to mean metaphorically that: Sally is 
unemotional; I am angry and depressed ; Mary is gentle, kind , pleasant , 
~nd S? on; John is resentful ; and the hours seemed (of varying degrees of 

S
uratlon) as we waited for the plane; even though there are no literal 
Imll .. 

ti antles on which these metaphors are based. Notice that the associ a-
d~ns tend to be scalar: degrees of temperature with ranges of emotion, 

grees of speed with temporal duration , and so forth. 
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Principle 5 

P things are not like R things, and are not believed to be like R 
nonetheless the condition of being P is like the condition of being R. 
I might say to someone who has just received a huge promotion 

(44) You have become an aristocrat, 
meaning not that he has personally become like an aristocrat, but 
new status or condition is like that of being an aristocrat. 

Principle 6 

There are cases where P and R are the same or similar in 1l1C;dlllllll: 

where one, usually P, is restricted in its application, and does not 
apply to 5. Thus , "addled" is only said literally of eggs, but we can 

phorically say 
(45) This souffle is addled 
(46) That parliament was addled 

and 
(47) His brain is addled. 

Principle 7 

This is not a separate principle but a way of applying principles 1 
to simple cases which are not of the form "5 is P" but relational 
and metaphors of other syntactical forms such as those involving 
predicate adjectives. Consider such relational metaphors as 

(48) Sam devours books 
(8) The ship ploughs the sea 

(31) Washington was the father of his country. 
In each case, we have a literal utterance of two noun phrases 
metaphorical utterance of a relational term (it can be a transitive 
(48) and (8) but it need not be , as in (31)). The hearer's task is not 
from "5 is P" to "5 is R" but to go from "5 P-relation 5'" to "5 R 
5' " and the latter task is formally rather different from the former 
for example , our similarity principles in the former case will enable 
find a property that 5 and P things have in common, namely, R. But 
latter, he cannot find a relation in common, instead he has to find a 
R which is different from relation P but similar to it in some respect. 
applied to these cases, principle 1, for example, would read 

P-relations are by definition R-relations . 
For example, ploughing is by definition partly a matter 
substance to either side of a pointed object while the object 
ward ; and though this definitional similarity between the 
the R-relation would provide the principle that enables the hearer to 
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lation , the respect of similarity does not exhaust the context of 
the R-relatiO n, as the similarity exhausts the content of the R term in the 
the R-re of the "5 is P" cases. In these cases, the hearer's job is to find a 
siJ1lple

st 
(or property) that is similar to, or otherwise associated with , the 

relat ~on or property literally expressed by the metaphorical expression P; 
relatt~n principles function to enable him to select that relation or prop­
and t~ C giving him a respect in which the P-relation and the R-relation 
er~Yh Ybe simi lar or otherwise associated. 
J1llg t 

Principle 8 

A cording to my account of metaphor, it becomes a matter of terminology 
~ethcr we wan t to construe metonymy and synecdoche as special cases of 

Wetaphor or as independent tropes. When one says, "5 is P, " and means 
~at "S is R," P and R may be associated by such relations as the part­
whole relation, the container-contained relation , or even the clothing and 
wearer relation. In each case, as in metaphor proper, the semantic content 
of the P term conveys the semantic content of the R term by some princi­
ple of association. Since the principles of metaphor are rather various 
anyway, I am inclined to treat metonymy and synecdoche as special cases 
of metaphor and add their principles to my list of metaphorical principles . 
I can , fo r example , refer to the British monarch as "the Crown," and the 
executive branch of the U.S. government as "the White House" by exploit­
ing systematic principles of association. However, as I said, the claim that 
these are special cases of metaphor seems to me purely a matter of termi­
nology, and if purists insist that the principles of metaphor be kept sepa­
rate fro m those of metonymy and synecdoche , I can have no non­
taxonomical objections . 

In addition to these eight principles , one might wonder if there is a ninth . 
Are there cases where an association between P and R that did not previ­
ousl y exist can be created by the juxtaposition of 5 and P in the original 
sentence? This, I take it , is the thesis of the interaction theorists . However, 
I have neve r seen any convincing examples , nor any even halfway clear 
aCCOu nt , of what " interaction" is supposed to mean . Let us try to construct 
sOllle examples. Consider the differences between 

(49 1 mud l ) Sam's voice is gravel 

and sandpaper 

(50) 
Kant's selc~:~ argumelnt for the transcendental deduction is so 

rnuch gravel 
sandpaper 
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The second set clearly gives us different metaphorical meanings -
values for R - than the first trio , and one might argue that this is due 
the fact that the different S terms restrict the range of possible R's 
ated by the P terms , but to the fact that the different combinations of 
P create new R's . But that explanation seems implausible. The more 
ble explanation is this . One has a set of associations with the P 
"mud," "gravel," and "sandpaper. " The principles of these 
those of principles 1 through 7 . The different S terms restrict the 
R differently, because different R's can be true of voices than can be 
arguments for transcendental deductions . Where is the interaction? 

Because this section contains my account of metaphorical pred' 
may be well to summarzie its main points. Given that a speaker 
hearer have shared linguistic and factual knowledge sufficient to 
them to communicate literal utterance , the following principles are 
vidually necessary and collectively sufficient to enable speaker and 
to form and comprehend utterances of the form "S is P," where the 
means metaphorically that S is R (where P =j= R). 

First, there must be some shared strategies on the basis of 
hearer can recognize that the utterance is not intended literally. The 
common , but not the only strategy, is based on the fact that the 
obviously defective if taken literally. 

Second , there must be some shared principles that associate the P 
(whether the meaning, the truth conditions , or the denotation if 
any) with a set of possible values of R. The heart of the problem of 
phor is to state these principles. I have tried to state several of them, 
feel confident that there must be more. 

Third , there must be some shared strategies that enable the speaker 
the hearer, given their knowledge of the S term (whether the m 
the expression, or the nature of the referent , or both) , to restrict the 
of possible values of R to the actual value of R. The basic principle of 
step is that only those possible values of R which determine possible 
ties of S can be actual values of R. 

Metaphor, irony, and indirect speech acts 

To conclude, I wish to compare briefly the principles on which 
works with those on which irony and indirect speech acts work. 
first a case of irony. Suppose you have just broken a priceless K'ang 
vase and I say ironically, "That was a brilliant thing to do ." Here, 
metaphor, the speaker's meaning and sentence meaning are 
What are the principles by which the hearer is able to infer that the 
meant "That was a stupid thing to do ," when what he heard was 
sentence "That was a brilliant thing to do"? Stated very crudely, the m 
nism by which irony works is that the utterance , if taken literally, is 
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. ropriate to the situation. Since it is grossly inappropriate, the 
ollsly tO ap~mpelled to reinterpret it in such a way as to render it appropri­
hearer ~St~e most natural way to interpret it is as meaning the opposite of its 
ate, an 
literal fOf\;~uggesting that this is by any means the whole story about irony. 

I am no and subcultures vary enormously in the extent and degree of the 
cult~re~ and extralinguistic cues provided for ironical utterances . In En-
II'ngulstJ . h . .. . I h . 'n fact, there are certam c aractensttc mtonatlOna contours t at go 
gl~s~ ,l onical utterances. However, it is important to see that irony, like 
WIt I~or does not require any conventions , extralinguistic or otherwise. 
~~~a:rinc;p les of convers~tion and t?e g~ne.ral rules for performing speech 

t are sufficient to provIde the basIc pnnclples of Irony. 
aC ~ow consider a case of an indirect speech act. Suppose that in the usual 
dinner-table situation , I say to you "Can you pass the salt?" In this situa­
tion you wi ll normally take that as meaning "Please pass the salt." That is, 
yOU will take the question about your ability as a request to perform an 
action . What are the principles on which this inference works? There is a 
radical difference between indirect speech acts , on the one hand, and irony 
and metaphor, on the other. In the indirect speech act, the speaker means 
what he says. However, in addition, he means something more. Sentence 
meaning is part of utterance meaning, but it does not exhaust utterance 
meaning In a very simplified form (for a more detailed account, see Searle, 
1975), the principles on which the inference works in this case are : First , 
the hearer must have some device for recognizing that the utterance might 
be an indirect speech act. This requirement is satisfied by the fact that in 
the context, a question about the hearer's ability lacks any conversational 
point. The hearer, therefore , is led to seek an alternative meaning. Second , 
since the hearer knows the rules of speech acts , he knows that the ability to 
pass the salt is a preparatory condition on the speech act of requesting him 
to do so. Therefore , he is able to infer that the question about his ability is 
likely to be a polite request to perform the act. The differences and similari­
lIes between literal utterances , metaphorical utterances , ironical utter­
ances, and indirect speech acts are illustrated in Figure 6.1. 
. The question of whether all metaphorical utterances can be given a 

hteral paraphrase is one that must have a trivial answer. Interpreted one 
way, the answer is trivially yes; interpreted another way, it is trivially no . If 
We Itlterpret the question as "Is it possible to find or to invent an expres­
sIOn that will exactly express the intended metaphorical meaning R, in the 
~~se of the truth conditions of R, for any metaphorical utterance of'S is 
, where what is meant is that S is R?" the answer to that question must 

;urely be yes . It follows trivially from the Principle of Expressibility (see 
i earle, 1969) that any meaning whatever can be given an exact expression 
n the language. 

If the question is interpreted as meaning "Does every existing language 
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Figure 6.1. A graphical comparison of the relations between sentence 
and utterance meaning where the sentence meaning is S is P and the 
meaning is S is R , that is, where the speaker utters a sentence that 
literally that the object S falls under the concept P, but where the speaker 
by his utterance that the object S fa lls under the concept R. 
a. Literal Utterance. A speaker says S is P and he means S is P. Thus the 

places object S under the concept P, where P = R. Sentence 
utterance meaning coincide . 

b. Metaphorical Utterance (simple). A speaker says S is P but means 
cally that S is R . Utterance meaning is arrived at by going through 
sentence meaning. 

c. Metaphorical Utterance (open ended). A speaker says S is P, but means 
phorically an indefinite range of meanings , S is R I , S is R2, etc. As 
simple case, utterance meaning is arrived at by going through literal 

d. Ironical Utterance. A speaker means the opposite of what he says. 
meaning is arrived at by going through sen tence meaning and then 
back to the opposite of sentence meaning. 

e. Dead Metaphor. The original sentence meaning is bypassed and the 
acquires a new literal meaning identical with the former metaphorical 
ance meaning. This is a shift from the metaphorical utterance ( . 
above, to the literal utterance , diagram a. 

f. Indirect Speech A ct. A speaker means what he says , but he means 
more as well. Thus utterance meaning includes sentence meaning but 
beyond it. 
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ide u S exact devices for ~xpressing literally. what~ver we wis~ to ex­
pro" . 1 any given metaphor? then the answer IS obVIously no. It IS often 
press lie that we use metaphor precisely because there is no literal expres­
t~e ca~a t expresses exactly what we mean. Furthermore , in metaphorical 
sIan t nces, we do more than just state that S is R; as Figure 6.1 shows , we 
uttef~hat S is R by way of going through the meaning of "S is P " It is in this 
state that we feel that metaphors somehow are intrinsically not para-
~n~ . . 

h sable. They are not paraphrasable, because wIthout usmg the meta-
p hr~ica l expression , we will not reproduce the semantic content which 
p ~urred in the hearer's comprehension of the utterance . 
OC The best we can do in the paraphrase is reproduce the truth conditions of 
he metaphorical utterance , but the metaphorical utterance does more than 
~ust convey its truth conditions . It conveys its truth conditions by way of 
~nother semantic content, whose truth conditions are not part of the truth 
conditions of the utterance . The expressive power that we feel is part of 
good metaphors is largely a matter of two features. The hearer has to figure 
out what the speaker means - he has to contribute more to the communica­
tion than just passive uptake - and he has to do that by going through 
another and related semantic content from the one which is communicated. 
And that , I take it , is what Dr. Johnson meant when he said metaphor gives 

us two ideas for one . 

NOTES 

I am indebted to several people for helpful comments on earlier drafts of this 
article , and I especially want to thank Jerry Morgan , Andrew Ortony, Paul 
Rauber, and Dagmar Searle. 
It is essential to avoid any use-mention confusions when talking about these sets . 
Sometimes we will be talking about the words , other times about meanings , 
other times about references and denotations , and still other times about truth 
condi tions. 

2 I fo llow Beardsley (1962) in this classification. 
3 Even in Black's clarification (this volume) of interaction in terms of "implication­

Complexes" there still does not seem to be any precise statement of the principles 
On wh ich interaction works . And the actual example he gives , "Marriage is a zero­
SUm game," looks distressingly like a comparison metaphor: "Marriage is like a 
ZerO-Sum game in that it is an adversary relationship between two parties in which 
One side can benefit only at the expense of the other." It is hard to see what the talk 

4 about interaction is supposed to add to this analysis. 
By "literal simile ," I mean literal statement of similarity. It is arguable that one 
shou ld confine "simile" to non literal comparisons, but that is not the usage I 
fO llow here 5 . 
Furthermore , it is at least arguable that "block of ice" functions metonymously 
In th is example. 
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*Language, concepts, and worlds: 
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SAMUEL R . LEVIN 

According to Searle (this volume), metaphors represent a class of 
expression that says one thing and means another. In this respect, he 
out, they resemble cases of irony and indirect speech acts . A charac 
of all such types of linguistic expressions is that the literal utterance -
in fact is said - is in some sense "defective ," taking the form of 
falsehood, semantic nonsense , violation of the rules of speech 
violations of conversational principles of communication ." The 
posed by such expressions is therefore to determine where, if not 
utterance itself, one should look to ascertain what they in fact mean. 
connection, Searle has introduced the distinction between (literal) 
meaning and (speaker's) utterance meaning, and he has suggested 
should look to the latter for true meaning. In other words, the 
may say one thing, but the speaker may intend (by it) something 
the meaning to be inferred from the sentence must be attributed 
read off that intention . In saying, for example, "Sally is a block of ice 
speaker may intend to convey that Sally is a cold and unresponsive 
and the hearer, to properly interpret that utterance , must read 
intended meaning. 

There is much in Searle 's account that is extremely beneficial 
study of metaphor, and if I differ from his views it is not so much 
disagree with his conclusions as that I envisage in my approach a 
role to be played by metaphor. 

To begin with , I think it is necessary in developing accounts of 
to make clear whether the account is designed to apply to 
language in general , to metaphors as they occur in everyday language, 
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s as they occur in literature , particularly poetry. Although here 
f11etaph~r in Searle 's discussion there appears a metaphor that comes from 

d thel e . . 
all I thi llk it is fair to say that most of hiS examples are of the sort that 
poetry, ld encounter in everyday speech, that is, they are prosaic rather 
aile WO~tiC metaphors. There is no reason why Searle 's account should not 
thall po plication to metaphor in general , to literary as well as ordinary 
have aPe me taphors . In fact , such is probably Searle's intention . Neverthe­
lallgu~~ur purpose is to develop a theory of metaphor applicable to poetic 
lesS , I hors perhaps a different approach to the general problem may be 
rnetaP , 
needed. 

The comparison theory and the interaction theory 

Before ente ring into an exposition of my own views on the subject , it might 
be useful to recall the theoretical situation in 1979 when Searle's article 
origi nally appeared . In particular, I want to focus on Searle's discussion of 
what he rega rded as the shortcomings of two differing fundamental ap­
proaches to the interpretation of metaphor - one that posits a comparison 
or similarity between two objects, and the other that involves a verbal 
opposition or interaction between two semantic contents. 

In keeping with the pragmatic orientation of his own theory of metaphor, 
Searle locates the deficiencies of these two approaches in their focus on 
fundamentally semantic aspects of the metaphoric utterance . As Searle has 
it, according to the one theory, the metaphoric utterance, in asserting a 
relation of similarity as obtaining between two objects , defines a set of 
truth conditions which entail the existence of the objects between which the 
relation is purported to hold; moreover, the claim of similarity made by the 
metaphoric utterance is assumed to be true . Searle disputes these two 
r.equirements of the comparison theory by means , respectively, of examples 
hke "Sally is a dragon" and "Richard is a gorilla ." 

Against the comparison theory Searle argues that it assumes existence 
for the Objects being compared and that because existence is not a neces­
sa~y requirement for successful metaphor, the claim must be fa lse. This 
s~nkes me as an arbitrary criticism . Any theory of metaphor, Searle 's in­
~~ded, must deal with the assertions made in metaphoric expressions . 
Ut ether we conce rn ourselves with the assertions made in the metaphoric 
i terance itself, or with those assumed to constitute the speaker's intention 
o~ produ.cing that utterance , we confront an implicit claim for the existence 
irn cl~r~alJ1 states of affairs. And to the extent that truth conditions are 
obP IClt in those claims, it would appear that existence is entailed for any 
crl·Jtects refe rred to. But these logical considerations obviously play no 

Ical r I . . . 
PIa 0 e IJ1 the formatIOn and productIOn of metaphors . Nor need they 
co~ an~ role in assessing theories of metaphor. Thus , it is just as open to a 

panson theory to dispose of properties in the absence of the objects 
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presumed to be the bearers of those properties as it is to any other 
metaphor. It should not be reckoned fatal to a comparison theory th 
its analysis of "Sally is a dragon ," it is not able to produce a dragon. 

When Searle comes to criticize the semantic interaction theory, he 
as one of its assumptions the requirement that in a metaphoric 
one element in that utterance must be literal - to function as the 
or "frame" - and he says of that assumption that it is plainly false. As 
I know, however, proponents of the semantic interaction theory 
claim it to be necessary that one of the elements in a metaphoric 
be literal. In any case, as Searle's example ("The bad news is a 
ice") shows , any departure from that requirement will have a 
affected air. 

Searle's other objection to the semantic interaction theory is that 
not in general the case that the metaphorical speaker's meaning is the 
of any interaction among the elements of the sentence in any literal 
'interaction .' " His argument is based on the assumption that the 
of certain types of noun phrases - primarily proper names and i 
expressions - is exhausted in their referring function , and that there 
or no semantic residue left over to engage in "interaction ." This is 
stantive argument, but here again , it can be turned against Se 
theory. Searle allows himself considerable latitude where "se 
concerned; he includes factual knowledge , speakers ' beliefs, a:S:'U\.OlCll 
perceptions , attitudes, and so forth. If this range of possibilities were 
applied in determining the signification of a proper name or 
expression, the upshot would be more than simple reference to an 
ual. Thus, if provision is made for the employment of all these 
the interaction theory, Searle could not cite proper names and i 
invalidating that theory. Conversely, if one were to disallow these 
in Searle's account of metaphor, it would suffer the same handicap 
such expressions are concerned that he alleges against the . 

theory. 

Davidson on metaphor 

At roughly the same time as the original , 1979 , publication of 
article, there appeared an article by Donald Davidson on the 
metaphor (D. Davidson , 1978). Despite significant differences in 
spective approaches , the two essays resemble each other in certain 
respects. Both assert that in metaphoric utterances there is no 
of meaning in any of the elements of the metaphoric expression 
literal utterances, metaphoric utterances mean simply what they 
composite elements bearing only the meanings that they have in 
utterances. In other words, both theories deny the central claim 
semantic interaction theory, that as a consequence of the "i 
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. g of one or more of the elements in the metaphoric utterance is 
rTlean~~w modified. At the same time, however, given that metaphoric 
sorTIe ccs mean simply and only what they say, it remains necessary for a 
utte

ran 
of metaphor somehow to rationalize the fact that such utterances 

theorYe fo r the registration of their metaphoric significance or purport a 
reqU.1rl or characteristic type of linguistic processing . For Searle this process­
~pec1avo lves an inference to the meaning intended by the speaker, a mean­
~ng l\ ich in these cases differs from the meaning of the sentence as ut-
109 ;. fo r Davidson it involves a special exercise of the hearer's interpretive 
ter~ l't'y an exe rcise in which uncodified resemblances or similarities playa acHV , 
. nitican t role . 

SigH is understood that Searle 's theory, exploiting as it does the critical role 
layed by speaker's meaning , has a pronounced pragmatic dimension . The 
~ame claim can be made for Davidson's theory. At one point he writes , "I 
depend on the distinction between what words mean and what they are 
used to do. I think metaphor belongs exclusively to the domain of use" (D . 
Davidson, 1978, p . 33). Several aspects of this " use" function can be distin­
guished in Davidson 's essay. Thus , at one point he compares metaphors 
with lies and points to their similarity in that " lying , like making a meta­
phor, concerns not the meaning of words, but their use" (1978 , p. 42). In 
telling a lie the speaker knows that what he says is false , but he intends that 
the hearer take it as true ; similarly, when a speaker makes a metaphor, he 
knows that what he says is false; in this case, however, says Davidson , he 
intends that the hearer take it as metaphoric. All this , with a significant 
shift in focus, can be cast in terms of Searle's speech act analysis. 

In Searle's treatment of metaphor, the sentence means one thing ("S is 
:") , but the speaker 's meaning is something different ("S is R"), where "S 
IS R," the meaning the speaker has in mind, is the metaphoric meaning , 
:nd .thus has a definite cognitive content ; moreover, and most important , 
he Interprete r of the metaphor must somehow recover this content. Thus 

Searle writes at one point : " In its simplest form , the question we are trying 
to answer is How is it possible for the speaker to say metaphorically 'S is P' 
~~~ mean .'S is R' , when P plainly does not mean R?"; Searle continues , bt f What IS relevant in the present context , "furthermore , How is it possi­
III e Or the hea rer who hears the utterance 'S is P' to know that the speaker 
Si::i~S 'S is R.'?" . With regard to the latter point , Davidson 's position is 
Illea Cantly di fferent. As with Searle , on Davidson 's analysis the sentence 

ns on h' e t 109 but the speaker uses it to convey something else (or at 
sO~ethi ng more) . In this process , however, there is no requirement or 

t ~on that t~e meaning induced by the sentence , that is , the interpre­
the e hearer Imposes on it , need correspond with a meaning intended 
Wri t~e~ke r. Indeed , Davidson explicitly denies any such correlation. 

takes h The central error about metaphor is most easily attacked when 
t e fo rm of a theory of metaphorical meaning, but behind that 



116 SAMUEL R . LEVIN 

theory, and statable independently, is the thesis that associated 
metaphor is a cognitive content that its author wishes to convey and 
the interpreter must grasp if he is to get the message . This theory is 
whether or not we call the purported cognitive content a meaning" ( 
p . 46) . For Davidson the significant work in the metaphoric e 
takes place at the "receiving" end of the transaction . Whatever the 
of the metaphor may have intended to communicate , the utterance 
has only its literal meaning ; as a reaction to this meaning , however, 
hearer is stimulated to entertain and process a series of novel relat 

It is possible to claim a further pragmatic dimension for Dav 
theory. As we have seen, where for Searle there exists a problematic 
between what the sentence means and what the speaker intends it to 
for Davidson such a space exists between what the sentence means 
what the hearer or reader interprets it to mean . He writes, "A 
makes us see one thing as another by making some literal statement 
prompts or inspires the insight" (1978, p . 47) . The literal statement 
prompts us to the insight has , typically, a characteristic property, 
being patently false (1978, p. 42). The fact that the falsity is patent will 
lead the reader of the metaphor to discount the truth claims that the 
tence may be making and , according good faith to the author of the 
tence , attempt to construe a meaning for the sentence - to seek 
"hidden implication ." In this process the reader will be led to consider 
possibilities of relationship between the world's objects: "A 
makes us attend to some likeness, often a novel or surprising 
between two or more things" (1978 , p. 33) . What this means is 
construing a metaphor we must bring to bear our knowledge of the 
(encyclopedic knowledge) ; that is , the implicated likeness being novel, 
knowledge here in question will not be codified knowledge, the kind 
itly incorporated in words as used with thei r normal extensions and 
tences with their normal predications. Instead , metaphors require 
think of the world 's objects in unprecedented , hence nonsemantically 
fied relations. One mayor may not consider that the use of 
knowledge in our interpretation of sentences constitutes a dime 
pragmatics; in the process of metaphoric construal as described a 
however, in which the normal semantic function of linguistic elemeu 
effectively superseded and where it is our knowledge of the world 's 0 

that functions critically - in such a process , it seems to me, one can 
ably claim a pragmatic dimension. 

Davidson's approach to semantics is rigorously extensional. Thus, of 
four types of "defectiveness" listed by Searle as setting in motion 
process of metaphoric construal ("obvious falsehood , semantic no 
violation of the rules of speech acts, or violation of the conv 
principles of communication"), Davidson deems as operative only the 
(and its polar complement , obvious truth). In including what he calls 
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tic nonsense" as one of the conditions triggering metaphoric construal, 
fI1 an Ie it seems to me , makes the bette r case . Metaphors come in all kinds 
se£I~n~actic arrangements. To reduce the meaning quotients of all these 
off~rent arrangements to the single semantic category of patent (obvious) d\ .ity appears unsound from both an empirical and a theoretical point of 
fa ~ APparently motivating Searle to include "semantic nonsense" in his 
VI~ ~f triggering mechanisms are metaphors of the type represented by 
~'~he ship ploughs the sea" (the type represented by "Sally is a block of ice" 

otivating obvious falsehood) . For Davidson both these sentences, and 
~e types they represent , would be patently false. Taken literally, both 
these sentences are false: no person is a block of ice and a ship does not 
plough the sea. But we arrive at this conclusion not by checking the facts; 
we read it off the sentences themselves . Perhaps this is what Davidson 
means by calling such sentences patently false , that is, the truth conditions 
they implicate are such that empirical investigation is not needed to ad­
judge them false. One need not , however, approach the analysis of such 
sentences in terms of the treatment they would receive in a truth-theoretic 
semant ics; they can be approached against the background of how a 
speaker involved in an actual speech situation would respond to them on 
the basis of his linguistic competence. If one takes this approach - and one 
needs to seriously consider this approach if one is concerned not merely 
with the critic's analysis of metaphor but also with the hearer or reader's 
experience of it - one must include semantic nonsense (what I would pre­
fer to call "semantic deviance") in the set of conditions that trigger meta­
phoric construal. 

At a certain stage in our linguistic development , perhaps on the basis of 
earlier having compared factual conditions with the truth claims made by 
sentences, we codify the relations into which the syntactic and semantic 
categories of our language can enter. Codification of these relations is what 
intuitive knowledge of a grammar amounts to. Against a grammar so inter­
nalized, a sentence must pass muster both as to its syntactic well-formedness 
and its semantic consistency; metaphors typically pass the first of these tests 
and fai l the second , and they fail the second immediately and intuitively, on a 
Purely grammatical basis , recourse to truth tests being at this stage of our 
hn . . gUIStlC development no longer necessary. 

This fact is largely lost sight of if our focus is on run-of-the-mill examples 
of metaphor like "Man is a wolf," "Sam is a pig," "Sally is a block of ice ," 
Copulative sentences in which a subject noun phrase is subsumed by a 
SOrtally inconsistent predicate . For metaphors of this type , patent falsity 
may with some plausibility be nominated as the mechanism that triggers 
CO~strual. But where the metaphoric sentence is not of the copulative type , 
as In "T h . . 
I.k e shIp ploughs the sea" - not to mentIOn examples from poetry 
I e"M . th Y. ltfe st~od - a loaded gun" - it becomes more and more doubtful 

at OUr ImmedIate response is referential in nature; it is much more likely 
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that we respond on the basis of our ingrained linguistic competence, 
intuitive sense that the components of the metaphoric sentence . 
rules that define the permitted relations among semantic elements. 

Let us consider in this connection the following lines from Yeats' 
to Byzantium" : 

An aged man is but a paltry thing , 
A tattered coat upon a stick , unless 
Soul clap its hands and sing, 

If we analyze the major metaphors in this passage, we could argue 
two primary assertions that men are coats (upon a stick) and that 
their hands and sing, are both patently false, in that men are not 
souls neither have hands nor sing. But this analysis would 
important distinction: men are not coats, whereas souls are not the 
things that have hands or sing. In the first metaphor the predicate 
the subject to an improper category, in the second it attributes to 
inapplicable property or characteristic. In grammatical terms this 
that both metaphors violate the rules for semantic consistency. As 
cated above, the violations take different forms. Now I think 
response to the "defectiveness" in metaphors operates in the first 
always as a function of our internalized grammars .! It may be, 
that where copulative metaphors are concerned, the response to a 
of a subsumption (class membership) rule is one with our recognition 
the claim made by the metaphoric assertion is false . I leave this 
open . When , however, we encounter a metaphor that involves 
improper subsumption but an improper attribution, then, I would 
our immediate response is purely linguistic, deriving from our tacit 
standing of the constraints on the rules for semantic combination, and 
from our knowledge of how the world is constituted . 

The actuation problem 

It might be worthwhile at this point to say a bit more about the " 
problem , to consider in a more general context what it is that 
hearer or reader to infer that the expression he encounters requires 
construed (d. note 1). I have indicated above why I think that for 
metaphors the process is entrained by an intuitive recognition that 
elements in the utterance are semantically incompatible with one 
In this regard , cases of irony and indirect speech acts differ fundamem~ 
in that , unlike metaphor, where the actuation is based on semantic 
teristics , for irony and indirect speech acts it derives from pragmatic 
erations. This is a corollary of the fact that ironic utterances and 
speech acts make perfect sense semantically. There is no semantic 
patibility among the words in "That was a most intelligent remark" 
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adio is making a lot of noise. " Both these sentences could be 
•• yoUr drin circumstances such that sentence meaning and speaker's mean­
uttere uld be coincident , with no indication that they invited other than 
jog wOI apprehension . For the former sentence to function ironically there 
oorrn~e an incompatibility between what the sentence says and features of 
must on linguistic context; for the latter to function as an indirect speech act 
tlte ~thing about the context must indicate that the sentence is being used 
sO~o rno re than merely assert a fact. Seen in this way, irony and indirect 
to . II . . ech acts are crucla y pragmatIc In nature. 
SP~n th is connection we may take up another expression type that fre-

ently figures in discussions of metaphor. Thus , the claim sometimes 
qUade that semantic deviance is a necessary condition for metaphor is usu­
~IY counte red by adducing examples in which there is no such deviance . In 
his discussion Searle mentions as such an example Disraeli 's remark when 
he became Prime Minister: "I have climbed to the top of the greasy pole. " 
In the present discussion the important fact about this and similar examples 
is that fo r them to be taken metaphorically they must be used in an incom­
patible (nonlinguistic) context - for example , where there is no greasy pole 
and where no act of climbing has occurred. If these conditions should in 
fact be present and if the speaker intends to refer to them , the sentence will 
not then function metaphorically. We might term such sentences equivocal 
metaphors. The recourse in such metaphors to the speaker's utterance 
meaning - as also in irony and indirect speech acts - must be induced by 
the incompatibility of the sentence meaning with the environment in which 
it is uttered . Only in this way can we determine the speaker's proper 
in tention. The situation is quite otherwise with poetic or literary metaphors 
where that intention , in Searle's terms , is read off the utterance itself. 

Lakoff and Johnson on metaphor 

In the theory of metaphor presented by Lakoff and Johnson (1980) , the 
separation of what is said from what is intended plays a significant role , 
although in a manner quite different from the way it plays that role in 
Sea rl e's theory. Like Searle , Lakoff and Johnson contend that lying behind 
metaphoric utterances there is a speaker's mental construct , but whereas 
for Searle that construct generally represents a nonmetaphoric notion (in 
~any cases a literal paraphrase) , this construct is for Lakoff and Johnson 
Itself metaphoric . Our language is peppered with expressions like "I demol­
Ished his argument ," " I attacked his major thesis," "He mustered many 
~acts to support his position ." Such expressions , according to Lakoff and 
ohnson, derive from and reflect the presence in our minds of a metaphori­

cal concept which holds that Argument is War. Conceptual metaphors need 
not, as such , be expressed . Evidence for their existence is provided by, and 
Inferred from , those linguistic metaphors , like the ones listed above, which 
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occur commonly and consistently in the everyday speech of most 
(see also Lakoff, this volume). 

Although the two theories correspond in that to arrive at some 
ization for what is said one must recur to what is in the speaker's 
is about as far as the similarity extends. For Searle , the recourse 
outcome of his speech-act approach to the analysis of language , and 
function of pragmatics . For Lakoff and Johnson the recourse grows 
conviction that conceptual metaphors , in their aggregate , define an 
on " truth" and reality; they are thus making a metaphysical argu 
this respect their position bears a certain affinity with that represen 
the Sapir-Whorf hypothesis. The difference is that whereas in the 
registration of the grammatical categories of the language in a 
mind purportedly determined the speaker's world view, for Lakoff 
Johnson that function is performed by the speaker's having had 
on his mind a body of conceptual metaphors . 

Granting that these mental impressions are indeed metaphoric in 
the question arises as to the status of those expressions that occur in 
and presumably derive from and reflect the existence of the co 
metaphors. In most theories of metaphor, Searle's included , there 
question as to the metaphoric status of the linguistically occurrent 
sions that are cited by way of exemplification. Here and there a 
example may be introduced whose metaphoric function has been 
what attenuated ("Sam is a pig ," "The argument became heated," 
but in essence the focus in these studies is on linguistic expressions 
metaphoric status is not in doubt. The case is otherwise with the 
expressions that figure in the theory of Lakoff and Johnson . Among 
examples that they adduce are "wasting time ," "attacking positions ," 
ing our separate ways ." These expressions , they say, "are 
systematic metaphorical concepts that structure our actions and 
They are 'alive' in the most fundamental sense : they are metaphors we 
by. The fact that they are conventionally fixed within the lexicon of E 
makes them no less alive" (1980, p. 55). 

This last statement has about it an air of paradox , if not indeed 
tency. One normally assumes that to the extent that items are conve 
fixed within the lexicon their meanings are normalized , and thus re 
stable . And metaphors that have undergone this process are sta 
referred to as "dead ," not "alive ." Now Lakoff and Johnson do discuss a 
of metaphor that counts for them as dead , "foot of the mountain ." 
phors of this type ("head of cabbage ," "leg of a table ," etc.), they say, 
" idiosyncratic" because they "do not interact with other metaphors" 
they "play no particularly interesting role in our conceptual system" (1 
p.55) . 

These conclusions highlight the strongly conceptual nature of Lakoff 
Johnson's theory of metaphor. For them the "vitality" of a linguistic 
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. ot de termined by the status of its elements in the lexicon and the 
sion J SI ~yed by those elements in grammatical arrangements; it is deter­
rO.le ~ rathe r, by the role those elements play in our conceptual system and 
mIne ' ignifica nce of their function in the conduct of and talk about our 
bY the S 

'Iy li vcS. da l 

A proposal for literary metaphor 

licit in Sea rle's account of metaphor (and in other accounts as well) is 
ImP assumption that , given an incompatibility between the utterance and 
the ditions in the world, the conditions are to be taken as fixed , and it is the 
cO~rance that must be construed. Now this is not a logically necessary 
U~si tion . We may, if we like , in the face of an incompatibility between what 
fs asserted in an utterance and conditions as they obtain in the w.orld , 
regard the utterance as fixed an~ construe the world . Instead , that IS , of 
construing the utterance so that It makes sense In the world , we construe 
the world so as to make sense of the utterance . On this account , "defective­
ness" is located in the world (i.e ., the actual world) , not in the utterance. 
"Deviant" utterances are taken literally ; they mean what they say - what 
gives is the world . 

In employing this conception of metaphor, the states of affairs depicted 
by the linguistic expressions (taken at face value) have somehow to be 
rationalized. Inasmuch as those states will be preternatural , ontologically 
bizarre, their rationalization cannot actually be brought off; the concept 
expressed by the utterance cannot really be brought to mental representa­
tion . As I have argued elsewhere , however, although preternatural states 
of affa irs cannot be conceived as actually existing , the possibility of their 
eXisting can be conceived of: we can form a conception of what a world 
would have to be like were it in fact to comprise such states of affairs (see 
Levin, 1988, pp. 65-73). In conceiving of such a world , we do not project 
the actuality of pre ternatural states , but we lend credence to their possibil­
Ity. If we read in a poem "the sky is angry," we conceive of a world in which 
the sky might be angry; in the same way, the wind might be hungry, the 
~t ars happy, and so on . The usual process of construal is simply inverted; 
Instead of constructing an interpretation that consists with conditions in the 
actual world, we construct one that conforms to the actual language of the 
Utterance. In consequence what emerges as metaphoric is not the language 
In \ h' t v Ich the poem is expressed , but the world that language has caused us 
o prOject. We have projected ourselves into a metaphoric world . 

That we take the language of metaphoric utterances literally is the recom­
~endat ion also of Searle and Davidson ; the two differ only in what they 
f aIm the construal process to consist in. For Searle construal takes the 
corm of an inference to the speaker's meaning, whereas for Davidson 
Onst rua l is a process in which the reader or analyst entertains an open-
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e nded series of novel relationships which the literal meaning sti 
For both Searle and Davidson taking the metaphor litera lly is a stage 
development of an interpretation that departs from the meaning 
by the actual utterance. As I have described the process, the la 
the metaphor is also to be taken literally. On my account, however, 
no semantic displacement from or amplification of the literal mean 
metaphor is assumed to mean nothing different from or more than 
says. Inasmuch, however, as metaphor expressions (in poetry) 
semantically deviant , this means that the burden of construal falls 
ceiving preternatural states of affairs - metaphoric worlds . 

In the context of the preceding remarks , let us consider the 
poem by Emily Dickinson : 

'-
~ 

The mountain sat upon the plain 
In his eternal chair, 
His observation manifold , 
His inquest everywhere. 
The seasons prayed around his knees, 
Like children round a sire: 
Grandfather of the days is he , 
Of dawn the ancestor. 

A standard type of interpretation might include observations like the 
lowing: in the first two lines the mountain 's location in a certain 
expressed by "sat ... in his eternal chair"; that it rises higher 
surroundings is expressed metaphorically in lines 3 and 4 ; line 5, 
seasons prayed around his knees" is a metaphor for the mountain's 
fastness throughout the years; lines 7 and 8 contain metaphors 
extreme age. Assuming that the preceding observations generally 
standard approach to metaphoric analysis, we would conclude that 
Dickinson experienced a rather ordinary poetic insight - that of a 
tain being high, old, and physically impressive - and proceeded to 
interesting if unspectacular poem out of that insight by contriving to 
press it in an extraordinary arrangement of language . If we now invert 
approach , we countenance a world in which the mountain has the 
ties the language of the poem attributes to it : it actually sits on an 
chair, looks everywhere , has knees around which the seasons pray, 
on. On this view it is not the language that is remarkable , it is the 
tion ; that language is simply a faithful description of that conception. 

The question might be raised whether in writing her poem Emily Di 
SOn really intended to project such a version of reality as the one I 
proposed . I'm not sure that this is a necessarily relevant question . In the 
of ce rtain poets (and novelists) we may, on the basis of what we have 
about their world views, have a fair degree of confidence that a 
tiona list" reading of the sort I have proposed above is well motivated .2 
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. ith William Wordsworth , a case can be made for his having he ld 
deahn~ ~hC universe in which a single , undifferentiated spirit coursed 
vieW ~ II of nature, uniting human beings and the objects of their natural 

d
a gs A lite ral reading of the metaphors in his poetry (compare , as n Il1 . 

surrou t tl've of a consistent class of metaphors , " the calm which Nature 
sen a repre among the hills and groves, " Prelude, 1.280-1) would then gener-

breatheS ception of the universe consistent with such a world view (see Levin , 
ate a co~. 227-37). Even in the absence of any specific knowledge about an 
1988, ~s general outlook , however, it remains open to us to impose a concep­
a.u~a~~st interpretation on a work . Some of the stories of Jorge Luis Borges , 
tIO ell as the novels of so-called "fabulous realism" lend themselves to and , 
~s W y opinion , reward such a reading. The poetry of William Blake is simi­
;n ~ suscept ible. In the final analysis, whether we decide to take - and 
.a~erprel _ the metaphors in the work literally may depend simply on 
:hethCr or not we wish to bring the outlook of that work into conformity 
with our own conception of how the work might be ordered . And this 
decision may derive contingently from the particular work that is being 
analyzed , or it may derive from one's general aesthetic, cultural , or philo-

sophical principles. 

NOTES 

This chapter is a revision of the one that appeared in the first edition under the 
tit le Some observations on the pragmatics of metaphor. 
It is necessary to understand as distinct the process of construing a metaphor and 
the response to an utterance that it requires construal. The latter is a spontane­
ous reaction that triggers the construal process. As to the construal process itself, 
that process, I claim , is characteristic; a different order of semantic circum­
stances is involved in the processing of a metaphor than is involved in the 
processing of a literal utterance. Davidson in a footnote (1978, p. 46) avers that 
for any use of language the range of what it may cause us to notice is endless, so 
that in this respect metaphor does not differ from literal language. I do not find it 
necessary to disagree with this claim. My focus, however, is on the difference 
between the sorts of things that are brought to our notice. What is significant for 
me is the fact that , on Davidson's own account , metaphors bring novel things 
and relations to our notice . This fact makes the construal process for metaphors 
diffe rent fro m that for literal utterances. In fact, I would not say for the latter 

2 type of utterance that we construe them; we simply understand them. 
The contrast implicit between what I am calling a "conceptionalist" approach to 
metaphor and the conceptualist approach of Lakoff and Johnson amounts to 
more than merely a difference in terminology. Their primary concern is with our 
ordi nary language , whereas mine is with literary language. For them concepts 
determine the form the language takes; for me the language (of the poem or 
novel) determines the form a conception will take. There are other differences 
as well , but this is not the place to go into them. 
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Observations on the pragmatics of 
metaphor 

JERRY L. MORGAN 

Introduction 

I am persuaded that the main points in Professor Searle 's paper are 
but there are a few arguments which leave me unsatisfied. I agree wi 
point that metaphor can only be understood by close attention 
distinction between "sentence meaning" and "utterance meaning," 
that metaphor must be considered a case of the latter, not the former. 
find some aspects of his proposal for a proper treatment of 
tantalizingly vague or incomplete . In particular, it seems to me 
discussion of "call to mind" casts the net too wide , capturing some 
that are not in the same boat as clear cases of metaphor. Moreover, 
are some difficult leaps in his three-step analysis of metaphor, and I 
that his proposal avoids dealing with an important question about its 
ture. I have a few other quibbles that I shall mention along the way, 
I do not think they are a serious threat to Searle 's analysis , with which, 
have said , I generally agree. 

The proper domain of the analysis of metaphor 

The distinction Searle makes between sentence meaning and 
meaning is a crucial one, not only for metaphor, but for the 
meaning in general. The mistake of overlooking this distinction has 
stantly plagued work on meaning by linguists, and I think recognition 
the importance of the distinction is a real advance. 

Searle argues that metaphor is a matter of utterance meaning, 
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. problem, rather than a semantic one . This is a point worth 
tiC . on, because there have been proposals made for accounts of 

dwelling that could be construed as semantic treatments. For example , 
(l1etaph~\nown position on metaphor (Matthews , 1971) is that it always 
one we violation of "selection restrictions ," rendering metaphor a kind of 
involves deviance . At its simplest , this approach is no more than a putative 

..,antlc . . 
se,,, d for de tecttng metaphors . It says nothtng about how language users 
(l1eth~le to ma ke sense of supposedly deviant sentences. But a more serious 
ar~:cti on is that this characterization of metaphor is just plain wrong , a 
ob! t made fo rcefully by Reddy (1969) , and Ortony, Schallert , Reynolds , 
po; AntoS (1978). Reddy points out that perfectly sensible sentences can 
an sed metaphorically. He makes this point with some thoroughly convinc-
be U . d' h f II . . examples, tnclu 109 teo owtng: 
tn~l) He suspected that most of his listeners were sympathetic to the posi­

tion that selection restrictions were totally inadequate. But he at­
tacked the sputtering tyrant once again , if only to place his little 
penk ni fe alongside the daggers of his companions . (p . 242) 

And he observes that 
(2) The rock is becoming brittle with age 

could be used e ither literally or metaphorically; it could be used literally in 
the context of a group of people on a geology expedition , metaphorically in 
the context of a group of students walking out of the office of some staunch 
old professor emeritus (p . 242). So the theory that all metaphors are seman­
tically anomalous in some way cannot stand. 

Another approach to metaphor that could be construed as semantic is one 
involving a meaning change of some sort , wherein a "semantic feature" of 
some element in the sentence is changed , or some kind of operation results in 
a change in the meaning of the sentence . Searle rejects this approach out of 
hand, but I think it is worth a closer look , in part because it is a sidelight on 
the need for more precise language in discussion of metaphor. 

There are a number of senses in which we might take the term "change in 
meaning" as a description of the interpretation of metaphor. I shall try to 
~how that on close examination the only sense that makes sense is one that 
IS Indistinguishable from Searle 's position. 
II First , I must sort out what one might mean by "meaning" in the phrase, 
~hang.e of meaning. " As far as I can see , there are only two possibilities. 
. ne might mean the meaning that is assigned to the sentence by the compo­

SI~lona l rules of the language being used . But on this interpretation , meta­i
h 

Or as. change of meaning is clearly incoherent. Taken literally, a claim 
at an Instance of metaphor involves a change in meaning in this sense can 

Only mean that the meaning is not what it used to be ; either the original 
~ea ni n g has been replaced by a new meaning - the metaphorical one - or 
c e new meaning has been added beside the old (literal) one. Any other 
Onstrual of "change" would be metaphorical. Thus the claim that interpre-
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tation of metaphor involves a change in meaning would imply that by 
a sentence metaphorically, one somehow changes the compositional 
of the language so that that sentence henceforth has a different, 
additional , literal meaning. Clearly this is not what is meant by the 
"change of meaning" as applied to metaphor. While it is logically 
I suppose, for there to be a language community so insane that the 
the language are changed every time some speaker produces a me 
seems to me that this is not in general the case. If I say "John is a 
meaning thereby to convey that he is immovable , the rules of 
remain intact , including those that assign conventional meaning 
word "wall ." 

Then we might take "meaning" in another sense, that is , in the 
Searle's speaker meaning - whatever it is that the speaker has in 
convey by his utterance . But obviously this kind of meaning is not 
to change in the comprehension process. The speaker means 
means , something it makes no sense to speak of changing. 

But there is a way to make sense of "changing" the sentence 
Namely, that starting with the literal meaning, one constructs a 
version that differs in some way from the original literal meaning. B 
is not in any literal sense a "change" in sentence meaning . It is no 
accurate to call this process "change in meaning" than it is to say 
constructing a slightly modified version of the Louvre in Peoria 
a "change" in the Louvre. The case of metaphor is parallel. There 
sense in which meaning is , strictly speaking, changed . Rather, one 
with a meaning , then performs some operation that produces a 
thing that could be called a meaning, which is related in some way 
first meaning. We have as a result two different meanings , one in some 
derivative of the other, but it is not accurate to say that anything has 
changed . 

The next question is , What sort of operation is it that is involved in 
so-called change? Searle proposes that it is a matter of utterance 
of figuring out by inference in context what the speaker intends to 
by saying what he says. But an advocate of a semantic treatment of 
phor might reply that the involvement of inference and context is 
sufficient grounds for concluding that the matter is pragmatic. For 
ence and context are also involved in matters of literal meaning - in 
ing ambiguity, for example . If I say to somebody, "The chicken is 
eat ," one could plausibly argue that the hearer must use k 
context, rules of conversation , and so forth, to infer which of the two 
meanings of the sentence I intended to convey. Just so with 
there are two meanings, a literal one and a metaphoric one, and the 
is required to infer which one was intended. Then metaphor is no 
from any other kind of duality of meaning . 
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in fact , there is an important difference. In the case of ambiguity, 
lW\" tion between the two meanings is a coincidence of the language, so 

the r~:e sa me two meanings might well be translated into separate sen­
that in another language. But in the case of metaphor one of the mean­
tences derivative in some way from the other. If I say "John is a wall," the 
iogs IS horica l reading is not a coincidental second meaning, but derivative 
met~~ literal meaning. Moreover, the number of metaphorical readings a 
of t nce can have is not some small number (as in the case of multiple 
seote . . al meanings) , but an open set. "John IS a wall" can have any number of 
\Iter . . d d ' h h . , 'd f metaphorical interpretations , epen mg on context - w et er It IS sal , or 
example , by a teacher about a student, by a football coach about an offen-
ive lineman, by anybody about a fat person, and so on. Furthermore, the 

S ro
cesS 

by which the metaphorical interpretation is derived from the literal 
~eaning , whatever that process is , cannot be just some kind of formal 
linguistic operation on literal meaning, because as Searle points out, meta­
phor can b~ based not only on properties involved in literal meaning, .but 
00 associatIOns , myths , and thmgs we happen to know about the things 
referred to in the literal meaning. It is not really from the literal meaning 
that the metaphor is calculated, but from a complete understanding, an 
enriched sort of meaning with all the pragmatic gaps filled in. This is most 
clearly demonst rated by the fact that one can make metaphors indirectly, 
by using a non metaphorical sentence to conversationally implicate some­
thing that can only be understood as metaphor, as in something like 

(3) A: How can I make John feel at home? 
B: Buy him some Purina Hog Chow, 

an example of an indirect conveyance of a frozen metaphor. Or, if asked 
about John's level of enthusiasm, I might say the following literally impecca­
ble sentence: 

(4) Somebody should set a match to him on the Fourth of July , 
meaning thereby to convey indirectly that John is a firecracker, itself a 
metaphor. 

My. claim is , then, that when the phrase "change of meaning" is closely 
~xammed , it turns out to make no sense if taken literally; and if one seeks 
sor the spirit of the phrase by taking it metaphorically, then it leads to the 
arne conclusions Searle reaches in his paper - that metaphor is a matter of 

utteranc . i e meanmg, and that the proper domain for an account of metaphor 

:i~~a;matics ~ no~ sem~ntics .. More~ver, I ~hink talking of meta~ho~ as a 
met f meamng IS a mistake Itself, m that It naturally leads to thmklng of 
Se aphor as a property of sentences. But I think it is not a property of the 

ntence b t . . cle , u a matter of what one does In saying the sentence. To make 
arer what I I . . . h A.lth mean , et me compare metaphors with indirect speec acts. 

indirough I do not mean to say that metaphor is just another kind of 
ect speech act , there is an important similarity. 
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If I say to someone who is sitting on my hat , 
(5) You ' re sitting on my hat , 

as an indirect way of getting him off it , it is not my sentence that in 
that I wish he would get off my hat , but what I have done by 
sentence. I have informed my interlocutor that he is sitting on my 
could inform him in some nonlinguistic manner, the effect would 
same . It is clear to him that I want him to know he is sitting on my 
why else would I say it? Then for what purpose would I want him to 
it? My purpose is obvious , given the right context. My interlocu 
infer that my reason for informing him was that if he were aware 
position , he would change it. Moreover, he would rightfully infer 
was my intention that he make this inference from my informing him . 
clearly it is a grave mistake to try to attach this hint to the meaning 
sentence. It is an inference one might reasonably make about what I 
in doing what I do , informing being just one of those things one can 
linguistic means . So a proper treatment of this kind of indirect 
belongs not in a theory of sentence meanings , but in a theory of 
particular in that subpart of a theory of acts that deals with the special 
of communicative acts . Just so with metaphor. I think Black (this 
puts his finger on an important point in saying that when Stevens 
poem is a pheasant, " he means not that a poem is like a pheasant , 
it is a pheasant. One might draw the same conclusion from the fact 
could be used metaphorically : 

(6) John 's not just like a tree , he is a tree. 
If I am right that it can be used metaphorically, then it would appear 
no simple simile theory can deal with this case , since it asserts the 
but denies the simile. Metaphors are not just grammatical variants of 
les . When one says 

(7) John's mind is a meadow in winter , 
one takes a position on the truth of this very sentence , just as one 
does in asserting. And it is by so doing that metaphor is conveyed, 
the sentence as a semantic object. The hearer does not just carry 
some operation on the semantics of the sentence: he must picture 
the world would be like if the sentence were true , or he could never 
that I do not mean to be taken literally. Then he must figure out wh 
world could be like to lead me to make such an outrageously false 
tion. He constructs a picture of the world that is as close as relevantly 
sensibly possible to the world that corresponds to the literal meaninel 

the sentence. 
I suppose that the interpretation of metaphor I am arguing for is 

overstatement. But clearly there is more to it than that. The inte 
of metaphor is not , as one might conclude , just a matter of getting rid 
by turning it back into literal meaning; it is not just literal meani •• ~ 
disguise . 
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Some criticisms of Searle 

me minor criticisms concerning Searle 's arguments against simile 
first. sOTO begin with, I think it is necessary to make a distinction between 
theor~. ses of metaphor and cases that have become conventional in one way 
clear c~h e r , yet are not idioms. A clear case of metaphor is one not previously 
or anOntered , which one must really figure out. The second kind , which I 
enc~uca l l a "stored metaphor," just to have a way of talking about it , is a 
sha hor with which everybody is familiar , on its way to becoming an idiom, 
rnet~~ II , in fact , understood figuratively. Several of Searle's examples are 
b
l
ut 

r1y of this kind. On being told , for example, that one is a pig , one does 
c e; gree t it as a new metaphoric problem , to be figured out afresh via 
~oarlC's rules. One already has the knowledge that the phrase is used meta-
~or i ca llY to say something about personal habits , and recalls this informa­
~on immediate ly. Recognizing the phrase , one knows immediately what is 
intended. It is an institutionalized metaphor, and knowledge that the phrase 
"a pig" is used this way short circuits the process of figuring out the metaphor 
fro m literal meaning (for a discussion of "short-circuited" indirect speech 
acts, see Morgan, 1978). Surely, it is obvious that one does not process "John 
is a pig" in the same way that one processes "John is a kangaroo. " One knows 
immediately what is meant in the former case ; the latter takes a little figur­
ing. These stored metaphors are different from fresh metaphors in that they 
are not processed by first trying to make sense of the literal meaning, then , 
fai ling, trying to construe it as a figure of speech . This can be seen in that in a 
contex t where both the literal and the figurative senses are appropriate , the 
effect is of a pun. For example , if a lamp fetishist had a special passion for a 
certain lamp and kept it lit constantly, he could say, 

(8) This lamp is the light of my life , 
and have it work as a pun (albeit a feeble one). Or one could say of the 
comic-book character, the Flame, that he is a "ball of fire ," and achieve the 
same pun like effect. Now, if the figurative sense were calculated only as a 
default reading when the literal reading was rejected , we should expect 
such puns to be impossible . The figurative reading would never be reached , 
Since the literal one is sensible and relevant. This is , in fact , the case with 
genuine metaphor: Trying to make such puns with a fresh metaphor does 
not work. If one said 
. (9) The King Tut exhibit is a pharaoh 's burial treasure , 
l~te nding to convey that the exhibit was worth a lot of money, there is little 
C ance that the metaphor would be conveyed , since the literal meaning 
lll akes sense and is in fact true . On the other hand, 
i (LO) John 's bank account is a pharaoh's burial treasure, 
~ IllOre likely to work as metaphor, because the literal reading is likely to 
e rejected . 

The upshot of this is that some apparent metaphors are fresh and must be 
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calculated or figured out , others are stored, labeled as figures of 
kind of instant metaphor - just add water and stir - and are recogn 
such and understood immediately, probably because of some look-up 
egy like "Try the largest chunk first. " This class of institutionalized 
phors, which I call "stored metaphors ," is quite diffe rent from the 
fresh metaphors - and therefore dubious as a test case for an 
ing of metaphor - if I am right in assuming that it is fresh metaphor 
the central problem for a theory of metaphor, with stored metaphor 
treated derivatively. And I think at least some of Searle 's examples 
this kind . If so, they are not useful ammunition in an attack on a 
theory of metaphor. 

In fact, as Searle himself acknowledges, some of them might not 
metaphors at all, but idioms, such that the expression is now truly 
ous , assigned two literal meanings by the rules of English . And an odd 
of nonliteral use (I hesitate to call it metaphor) can be built on idioms., 
example, it is clear that the phrase "kick the bucket" is an idiom , 
a second literal meaning the meaning of "die ," so that 

(11) John kicked the bucket 
is truly ambiguous. Speakers can exploit this special kind of 
creative way, as in , 

(12) When John kicked the bucket , he knocked it into the next 
used to describe a particularly spectacular death; likewise , 

(13) John put his foot in his mouth and most of his leg as well, 
used to convey that John really said the wrong thing, or similar morelnB" 

ambiguity like 
(14) I'm so low I have to look up to tie my shoelaces. 

One might propose, then , that the word "cold" is a kind of idiom for 
"unresponsive ," and similar attributes , as a second literal meaning, 
that , "Sally is a block of ice ," is an exploitation of this ambiguity, in a 
similar to the examples above. 

Finally, another way to save simile theory from Searle's claim that 
is a block of ice" has no meaning as a literal simile is to deny his 
that there is no similarity between cold things and unresponsive 
fact , some of his later examples indirectly raise this possibility for 
is clear that metaphor can be built on mythical similarities that 
knows are not really true . Searle cites the case of gorillas and their 
concerning owls there is a shared myth that they are wise . Foxes are 
snakes sneaky, and so on . Metaphors , or at least stored metaphors, 
built on such myths , inasmuch as everybody knows that everybody 
the myths , even though everybody knows , further, that nobody 
myths. One might propose , then , that "cold" is such a myth - that 
a shared myth that unresponsive people are cold, and that 
figures of speech can exploit that myth , even though nobody really 
the myth is literally true . 
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ms to me that these various possibilities for reinterpreting Searle's 
Jt se~cs weaken his case against simile theory, insofar as his case depends 

"amP I e hose examp es . 
on t an aside, I should say that I do not share Searle 's confidence about 

AS ass-cultural validity of his examples. Figurative usage differs cross­
the cral ly according to differences in shared beliefs , including the sort of 
ul tur . . 

c ths that I have discussed . In fact, It seems to me to follow from Searle's 
rn~ t tha t metaphor can be constructed on myths , that we should find 
pam _cultura l differences in metaphor corresponding to differences in such 
crosSotat ions and myths. Out of curiosity, I checked with some friends from 
conn . , 
b oad on the figurative uses of Searle s examples and a few others . The 

a rsultants were Nepali , Arab, and Chinese. I checked for figurative use of can 
"" II " "green " "cold" "warm " "square " "bad news " "sun-"blue, ye ow, , , , , , 

"d " " moon " "sun " "wolf " "pig " "fox " and "dirt " I found as set " awn, , , , " . 
ma~y differences as similarities. None accepted "warm" as a figurative 
counterpa rt of "cold ." I was told that in Arabic , there are two words for 
"cold ," only one of which has Searle's figurative use. One could conclude 
fro m this that one has to learn that "warm" is used figuratively to mean 
friendly, responsive, and so on. 

Regarding Searle's proposal , my most serious complaint is not that it is 
wrong, but that it leaves some important questions unanswered . The first 
of these has to do with the nature of metaphor. In Searle's schema , if literal 
mean ing is found to violate rules of conversation - by being nonsensical , 
obviously fa lse , or merely irrelevant - the next step is to infer that a meta­
phor (or one of a few other things) is intended. 

One can see how to get part way to this inference. If the sentence 
meaning is deviant, and the speaker is rational, then the speaker cannot 
intend (just) the sentence meaning. Then , assuming that the speaker 
~eans to convey anything at all, it must be different from sentence mean­
~ng . But if the speaker is rational , then there was some purpose in utter-
109 the sentence he did. Therefore, there must be some connection be­
tween the meaning of the sentence and the meaning the speaker intends 
to Convey. 

This fa r one can get. But it is not clear how to get to the inferred 
conclusion that the connection of sentence meaning to speaker meaning is a 
~etaphoric one. Is this a natural inference that could be made by any 
t~~sontng being? Or does it depend on prior knowledge that there is such a 
sotng as metaphor that people use occasionally for certain purposes? If 
Of~~ rat ional being from another galaxy could be imbued with a grammar 
SUre t~h~h and enough knowledge of the world to get along, but no expo­
he i either the concept of metaphor or any example of metaphor, would 
tere~sta ntly recognize a metaphor for what it was the first time he encoun­
Illet ~ne~ Or would he have to be told , or learn by example, what a 

ap Or IS and its rules and purpose? Is metaphor a natural function of 
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the mind , or a concept that must be learned? This is an empirical q 
but I speculate that metaphor is a natural function of the mind. 

The second step , the method of determining the possible (set of) 
ties that are being metaphorically predicated , Searle characterizes 
phrase , "call to mind ," and gives a taxonomy of subcases, 
there are surely more subtypes. The question here is , Is it 
replace this list with one or two generalizations from which the list 
derived as a consequence , or are we stuck with an arbitrary list of u 
length ? The phrase , "call to mind ," is surely too general. First of 
obviously, there must be some condition to the effect that the thing 
to mind" was intended by the speaker. This avoids labeling as 
sorts of random , private associations in the hearer's mind that the 
does not intend to provoke , and may not even know about. I t 
kind of condition is implicit in Searle's schema. 

Second , there are things that are intuitively different from 
though perhaps a subtype of figurative speech , that could be cha 
as calling to mind a second meaning , due to rejection of the literal 
ing . But before I give an example of this kind , I must establish that 
are cases where an entire sentence is used metaphorically, 
particular part of the sentence corresponding to any particular part 
is metaphorically described. For example , if somebody is asked 
status of his tenure case and replies with (15) or (16), 

(15) The sky is darkening 
(16) It 's clouding up , 

there is no particular thing " the sky" or "it" refers to ; the whole 
serves as a metaphor, and somehow calls to mind an unpleasant 
affairs that can be applied to his tenure case . Now to the troublesome 
What is there that sets cases like (15) and (16) apart from cases like 

(17) Q: How do you like the souffle? 
A : On the whole, I'd rather be in Philadelphia. 

Given the right set of beliefs , one can convey by saying the latter 
that the souffle is as bad as death . The inference that this is the 
meaning rests on knowledge that it is said (and it does not matter 
is true or not) that this sentence is the epitaph on W. C. Fields' 
The intended meaning there , of course, is , "better in Philadelphia 
dead ." If the hearer knows this story, the response will call to mind 
Fields supposedly meant by it , and by inferential steps I will not go i 
hearer will infer that a parallelism is intended wherein the souffle 
death . Perhaps this kind of thing ought to be included in the general 
gory of metaphor. I am not sure how to decide whether it should or 
save by arbitrary definition . At any rate , it is clearly different from, " 
is the sun ." 

Some further indications that "call to mind" is too general: My 
most vivid memory of a certain village in the Balkans (I shall call it 
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hat is not its name) is of a certain official who was an obnoxious 
tl10~gh lny menti?n of Pazari immediate ly calls . to mind thi~ unpleasant 
sexlst 'Knowing thIS , why can I not , when speakIng to my wIfe, use (18) 
.... aO · . P . ,.. 8) John IS azan , 

(1 cy metaphorically that John is an obnoxious sexist? Or again , every­
to conY ho knoWS my father knows that he is a machinist; it is an important 
body ~ his life, and a salient property for people who know him . But I 
part at imagine any circumstances under which (19) 
caono 

(19) John is my father , 
Id be used to convey metaphorically to anybody that John is a machinist. 

co~ the same way, Searle 's inclusion of metonymy and synecdoche lets in 
; e th ings that seem intuitively to deserve separate status. If "call to mind" 

~°cludes the part-whole , container-contained , clothing-wearer, and simi­
::r associational relationships , then the following , consistency dictates , all 

quali fy as metaphors: 
(20) The kettle is boiling (i .e ., its contents) 
(21) IBM dropped 30 points (i.e ., its stock) 
(22) Read Chapter 3 of Chomsky for tomorrow (i.e. , the book he wrote) 
(23) Turn on the fish (i.e., the burner of the stove on which the pan 

containing the fish is located, in order to cook the fish) . 
It is not clear to me what senses of the word "Washington" are literal , but I 
suspect at least two of the following four sentences would probably count as 
metaphor in Searle 's system: 

(24) Washington covers a lot of land (that is , the physical structure , or 
the abstract plot of land) 

(25) Washington elected a new mayor (that is , the people who live 
there) 

(26) Washington rejected the Albanian proposal (that is, the executives 
of the government whose capital is there) 

(27) Washington was founded in 1942 (that is , the abstract legal entity). 
These strike me as unlike central cases of metaphor in being prosaic and 
unexciting, lacking the quasi-magical properties one usually thinks of meta­
phor as having . The diffe rence is not merely the difference between predi­
catIng and referring expressions; one can get the central kind of metaphor 
In refe rring expressions as well , as in (28) and (29). 

(28) My tender rosebud has left me 
Th(29) The brightest star in my sky has run off with the milkman . 

e di ffere nce between these and (20) , 
re (.20) The kettle is boiling, 
to sl ~es in the purpose of choosing an expression that refers only indirectly 
th t e object in question . The reason for choosing " the kettle" to refer to 
toe :ontents of the kettle is mere convenience , as far as I can see . It serves 
to ~a l\ to mind for the hearer the intended referent , and that is all there is 

It . But in the other example , there is a purpose beyond this - to inform 
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or remind the hearer, by choice of referring expression, of the 
role and importance of the referent. 

This relates to my final point of the "call to mind" relation. It 
me that the most common type of "call to mind" connection in 
of the street, that is , in ordinary conversation, have a common 
The salient properties involved in the metaphor tend to be those 
"affective" value (in the sense of Osgood et aI., 1957); that is, some 
tional or evaluative aspect. This relates, no doubt , to an important 
that goes unanswered in Searle's system: What is the purpose of 
Why does a speaker choose to use metaphor at all, instead of lite 
guage? Searle apparently assumes that the fundamental questions of 
phor can be dealt with and understood without worrying about its 
I am suspicious of this assumption. In the case of indirect speech 
usual purpose of indirectness is just that : indirectness. The hearer's 
tion that the speaker is choosing to do things indirectly has i 
consequences for matters of politeness and other aspects of social i 
tion. To overlook this fact is to miss a potential source of explan 
difficult facts. For example, taking into account the purpose of . 
provides a potential explanation for the fact that the oddness of 
"please" increases with indirectness : Preverbal "please" is a fairly 
indication of a request; thus to put it in a sentence intended to 
request very indirectly is self-defeating, hence strange , as in 

(30) *1 wonder if anybody's going to please bring me a drink . 
The answer to the question of the purpose of metaphor is surely 
simple one. It is not indirectness in the same sense as in indirect 
acts . And it is not mere convenience , a lazy inclination to use 
because an equally effective literal utterance would be too much 
Surely its purpose is more than the enjoyment of puzzle solving. 
something special about metaphor and its purpose that goes 
purpose of other kinds of indirect speech. The picture of m 
often gets , as I mentioned earlier, is of something to be eli 
quickly as possible , to get down to the literal meaning that the 
covers up. If this were all there were to it , then the real question 
metaphor would be , "Why bother?" Until we get at the question of 
metaphor is used , I doubt that we will ever understand what it is. 

--
METAPHOR 

AND 
REPRESENTATION 



9 

Generative metaphor: A perspective on 
problem-setting in social policy 

DONALD A. SCHON 

Introduction 

Much of the interest in metaphor on the part of linguists and philosophers 
of language has had to do with metaphor as a species of figurative language 
which needs explaining , or explaining away. (See, for a notable example, 
Searle , this volume . Two classic articles, Black , 1962b, and Beardsley, 
1967 , are also in this vein .) Metaphor, in this tradition , is a kind of anomaly 
of language, one which must be dispelled in order to clear the path for a 
genera l theory of reference or meaning. There is a very different tradition 
associated with the notion of metaphor, however - one which treats meta­
phor as central to the task of accounting for our perspectives on the world: 
how we think about things , make sense of reality, and set the problems we 
l~ter try to solve. I In this second sense, "metaphor" refers both to a certain 
kInd of product - a perspective or frame , a way of looking at things - and 
to a certain kind of process - a process by which new perspectives on the 
~orld Come into existence. In this tradition, metaphorical utterances­
h Man is a wolf" along with the rest of the rather dreary repertoire of 
~lIowed examples - are significant only as symptoms of a particular kind 

~ SEEING-AS , the "meta-pherein" or "carrying over" of frames or perspec­t es trom one domain of experience to another. This is the process which, 
n :he remainder of this paper, I shall call generative metaphor. 2 

Wit~ ~he second tradition , there are two central puzzles. The first has to do 
ati Interpretation. From what people say and do , especially in problem­
sit~ Situations, how ought we to infer how they are thinking about those 

allons, whether the ir thinking involves a generative metaphor and , if 
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so, what it is. This is the hermeneutic problem,3 the problem of the 
tation of texts in a very broad sense, the problem of literary cri 
concern here is to understand the kinds of inferences by which such 
pretations are made , the sorts of evidence pertinent to them, 
criteria by which they should be judged and tested . 

The second puzzle has to do with generativity. It is nothing less 
question of how we come to see things in new ways. Conceiving of 
tive metaphor as a special case - a special version of SEEING-AS by 
gain new perspectives on the world - we ask how the process of 
metaphor works. What is the anatomy of the making of generative 
phor? 

In this paper, I shall be considering aspects of both of these 
they crop up in a particular domain , that of social policy. 

For some twenty years, it has been a powerful , indeed a 
that the development of social policy ought to be considered as a 
solving enterprise. In opposition to this view, I have become 
the essential difficulties in social policy have more to do with 
setting than with problem solving, more to do with ways in which we 
the purposes to be achieved than with the selection of optimal 
achieving them. It becomes critically important , then, to learn how 
policy problems are actually set and to discover what it means to set 
well or badly.4 

Problem settings are mediated , I believe , by the "stories" 
about troublesome situations - stories in which they describe 
wrong and what needs fixing. When we examine the problem 
ries told by the analysts and practitioners of social policy, it becomes 
ent that the framing of problems often depends upon metaphors 
the stories which generate problem setting and set the directions of 
lem solving. One of the most pervasive stories about social s 
example , diagnoses the problem as "fragmentation" and prescribes 
nation" as the remedy. But services seen as fragmented might be 
alternatively, as autonomous. Fragmented services become p 
when they are seen as the shattering of a prior integration . The 
seen as something like a vase that was once whole and now is hrol<p.n J 

Under the spell of metaphor, it appears obvious that 
bad and coordination, good. But this sense of obviousness de 
much on the metaphor remaining tacit. Once we have 
metaphor which generates the problem-setting story, we can ask, for 
pie , whether the services appropriate to the present situation are just 
which used to be integrated , and whether there may not be benefits 
as costs associated with the lack of integration . In short, we can 
the metaphor, elaborate the assumptions which flow from it , and 
their appropriateness in the present situation. 

~ The notion of genemtive metapho< then become, an inte'p,etive 
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.' 1 ana lysis of social policy. My point here is not that we ought to 
cfl tlca . . tl1~ metaphorically about social .pohcy pr?blems: but that .we do already 

tl1~ol< bout them in terms of certam pervaSive , tacit generative metaphors; 
tl1lo l< a t we ought to become critically aware of these generative meta­
aOd th~o increase the rigor and precision of our analysis of social policy 
phor~ , ms by examining the analogies and "disanalogies" between the famil­
pro: e criptions _ embodied in metaphors like "fragmented services" - and 
lar e~ua l problematic situations that confront us. 
th~~~ train of thought which leads ~e to arg~e for ~reater awareness of the 

phors which generate our settmg of social pohcy problems also leads 
[llet:

o 
propose an argument about the making of generative metaphor. 

[ll~hen we become attentive to the framing of social problems , we thereby 
b come aware of conflicting frames. Our debates over social policy turn 
~ten not on problems but on dilemmas. The participants in the debate 

~ring different and conflicting frames, generated by different and conflict­
ing metaphors. Such conflicts are often not resolvable by recourse to the 
facts - by technological fixes, by trade-off analyses , or by reliance on insti­
tutionalized forms of social choice. Indeed , these stubborn conflicts of 
perspective, full of potential for violent contention, have become in their 
own right issues of social policy. The question then arises as to whether it is 
possible by inquiry to achieve the restructuring, coordination, reconcilia­
tion , or integration of conflicting frames for the construction of social 
problems. If so, what is the nature of this inquiry? 

I shall a rgue that we are sometimes intuitively able to engage in recipro­
cal inquiry by which conflicting frames are reconstructed and coordinated. 
And I shall propose that "frame restructuring" is in several crucial respects 
similar to the making of generative metaphor. These two kinds of processes 
seem to me to have a family resemblance , and our efforts to account for 
them can be mutually illuminating. 

I shall pursue this line of thought by considering two examples - the first 
drawn fro m the domain of technology, and the second , from the field of 
~Ousing policy. I shall consider in the first example the making of a genera­
hv~ metaphor, and in the second, a conflict of two ways of setting a social 
P~I.lcy proble m (each generated by a metaphor of its own) - a conflict 
~ ~ch is resolved in a particular context through a process of frame rest ruc­
cUnngand coordination , which resembles in several important respects the 
ognlhve work involved in the making of generative metaphor. 

The making of generative metaphor: A technological example 
Some 
ing h years .ago, a group of product-development researchers was consider-
theticOw to Improve the performance of a new paintbrush made with syn­
del ' bn stles. 5 Compared to the old natural-bristle brush, the new one 

Ivered . paint to a surface in a discontinuous , "gloppy" way. The research-
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ers had tried a number of different improvements . They had 
example , that natural bristles had split ends, whereas the synthetic 
did not , and they tried (without significant improvement resulting) 
the ends of the synthetic bristles . They experimented with bristles of 
ent diameters. Nothing seemed to help . 

Then someone observed , "You know, a paintbrush is a kind of 
He pointed out that when a paintbrush is pressed against a surface, 
forced through the spaces between bristles onto the surface . The 
made to flow through the "channels" formed by the bristles 
channels are deformed by the bending of the brush. He noted that 
will sometimes vibrate a brush when applying it to a surface, so 
facilitate the flow of paint. 

The researchers tried out the natural and synthetic bristle brushes, 
ing of them as pumps . They noticed that the natural brush formed a 
ual curve when it was pressed against a surface whereas the synthetic 
formed a shape more nearly an angle. They speculated that this 
might account for the "gloppy" performance of the bristle brush. 
might they make the bending shape of the synthetic brush into a 
curve? 

This line of thought led them to a variety of inventions . Perhaps 
could be varied so as to create greater density in that zone . Perhaps 
could be bonded together in that zone . Some of these inventions 
reduced to practice and did , indeed , produce a smoother flow of . 

Paintbrush-as-pump is an example of what I mean by a 
metaphor. 

In ordinary discourse , we call a paintbrush "paintbrush" and we 
pump, "pump. " Paintbrushes and pumps are two quite different 
it is not appropriate to call one thing by the other's name. It is true 
can subsume both paintbrushes and pumps under a more general 
for example , they are both examples of tools. But when we think of 
things as tools , we also recognize that they are designed and 
different purposes, and that they operate according to different 
nisms. Hence , we would describe them differently. We might say, for 
pie , that paintbrushes serve to "spread paint on a surface" whereas 
serve to "move a quantity of liquid from one place to another. " We 
say that a pump works by "pushing or sucking liquid through a 
whereas one makes a paintbrush work by "dipping it in paint and 
transferring the paint to a surface by wiping the brush across that'su 

When one of the researchers said , "You know, a paintbrush is a 
pump! " he was himself thinking of the paintbrush as a pump, seeing 
pump, and he was inviting the other researchers to do likewise. 
language of description , we might say that he was taking the 
description of " pump" - something on the order of "an instrument 
moves liquid from one place to another by pushing or sucking it 
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el" - as a putati~e descriptio~ of "~aintbrush ." It is as t~ough he 
cllann 'ng a kind of nddle ("How IS a paintbrush a pump?") WhiCh , once pOSI 
were . ed led him and the other researchers to notice new features of the 
eotertal;d ~f the painting process. The constellation of notions familiarly 
brush. ~ed with pumping (what Black , 1962b, calls the "associated common­
asso~~~, ) the researchers ~roject onto t?e painting situation , transfo~ming 
pla~ erception of pumping. They notice the spaces between the bnstles, 
their ~mpl e , rather than just the bristles; and they think of these spaces as 
for eX els through which paint can flow. One might say that the spaces 
ch~n~ had been background become foreground elements, objects of atten­
~hlcin their own right , as in a pump the contained space called a "channel" 
110n . h . If' R h h . . foreg round element Wit a specla name 0 ItS own . at er t an percelv-
~s a the paint as adhering to the surface of the bristles (later scraped off m!o a surface) , they now see the paint as flowing through the channels 
~ormed by the bristles . They can then pay attention to the different bending 
angles of the natural and synthetic brushes, noting how these different 
angles make for different ways of compressing channels and thereby affect­
ing the pumping of liquid through the channels ; and they can incorporate 
this observation into a new explanation of the differences in the brushes' 
performance. They invent ways to smooth out the bending angle of the 
synthetic brush in order to make it pump (not wipe) paint more evenly onto 
the surface. 

Paintbrush-as-pump became a metaphor for the researchers. 6 One can 
characterize the metaphor-making process by saying that the researchers , 
who had begun by describing painting in a familiar way, entertained the 
description of a different , a lready-named process (pumping) as an alterna­
tive description of painting and that in their redescription of painting , both 
their perception of the phenomenon and the previous description of pump­
ing we re transformed . What makes the process one of metaphor making, 
rather than simply of redescribing , is that the new putative description 
al~eady belongs to what is initially perceived as a different, albeit familiar 
thing; hence, everything one knows about pumping has the potential of 
beI ng brought into play in this redescription of painting. There is , in this 
~ense, ~rea t economy and high leverage in this particular kind of re-
escnptlon .7 To use the language of "seeing" rather than "describing ,"8 we 

can also say that the researchers were engaged in seeing A as B, where A 
a~d B had previously seemed to them to be different things. Every instance 
~f metaphor making is an instance of SEEING-AS , though not every instance 
[J SEEING - AS involves metaphor making. (For example, someone might see 
a ; s a box.) In metaphor making, A and B are initially perceived , named , 
nn . understood as very different things - so different that it would ordi­
t~rtly pass as a mistake to describe one as the other. It is the restructuring of 
t e perception of the phenomena named by "A" and " B" which enables us 
o Call " 

metaphor" what we might otherwise have called "mistake. " 
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Not all metaphors are generative. In the researchers' 
paintbrush problem, for example, they also spoke of painting as " 
surface." But this metaphor did not generate perceptions of new 
the paintbrush nor did it give rise to a new view of the problem . 
as-pump was a generative metaphor for the researchers in the sense 
generated new perceptions , explanations, and inventions. 

It is possible in this account to notice several important features 
process of making a generative metaphor. The researchers had, to 
with, certain ways of describing the brush and the painting 
these descriptions were unsatisfactory. They did not lead to a setting 
technological problem that enabled it to be solved; they did not 
invention. The triggering of the generative metaphor ("A . 
kind of pump!") occurred while the researchers were involved in 
crete , sensory experience of using the brushes and feeling how the 
worked with the paint. The researchers used words like " 
"smooth" to convey some of the qualities of the phenomena 
experiencing. It seems to me very likely that the triggering of the 
occurred because the researchers were immersed in experience 

phenomena. 
Once the metaphor had been triggered, one might say that the 

ers mapped their descriptions of "pump" and "pumping" onto 
descriptions of "paintbrush" and "painting." But this would be 
partly incorrect. For in the first instance, the two descriptions 
mapping. It was only after elements and relations of the brush 
painting had been regrouped and renamed (spaces between' . 
into foreground elements and called "channels ," for example) 
paintbrush could be seen as a pump. 

It is important to note that the researchers were able to see 
similar to pumping before they were able to say "similar with 
what."9 At first, they had only an unarticulated perception of 
which they could express by doing the painting and inviting others 
as they did , or by using terms like "squeezing" or "forcing" to 
pumplike quality of the action. Only later, and in an effort to 
their earlier perception of similarity, did they develop an explicit 
the similarity, an account which later still became part of the general 
of "pumpoids," according to which they could regard pai 
pumps , along with washcloths and mops, as instances of a single 

cal category. 
It would be seriously misleading, then , to say that , in 

generative metaphor, the researchers first "noticed certain simil 
tween paintbrushes and pumps ." For the making of generative 
involves a developmental process. It has a life cycle. In the earlier 
the life cycle, one notices or feels that A and B are similar, . 
able to say similar with respect to what. Later on , one may come to 
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ibe re lations of elements present in a restructured perception of 
to de~r and B which account for the preanalytic detection of similarity 
both A and B, that is , one can formulate an analogy between A and B. 
betwee~ill, one may construct a general model for which a redescribed A 
Later s edescribed B can be identified as instances. To read the later model 
and a ~nto the beginning of the process would be to engage in a kind of 
back .. ' 'cal reVISIOniSm . 
histOfi 

Problem setting in social policy 

second example of generative metaphor will be drawn from a very 
~iterent fie ld, that ?f social policy; and here I shall pay particular attention 

the issue of housing. 
to In introducing this field , I should like first to observe that it has come to 
be dominated , at least in the United States over the last twenty or thirty 
years, by a particular perspective - a perspective under which inquiry into 
social policy is regarded as a form of problem solving. 

The problem-solving perspective contains three central components . It 
directs our attention, first of all, to the search for solutions. The problems 
themselves are generally assumed to be given. Thus , it is assumed that we 
know, or can easily voice , the problems of cities, the problems of the 
economy, the problems of population control , but that we cannot yet solve 
them. The task is to find solutions to known problems. 

If problems are assumed to be given, this is in part because they are 
taken always to have the same form. Problem solving consists in the effort 
to find means for the achievement of our objectives in the face of the 
constraints that make such achievement difficult. According to this instru-
mentalist position , there are always objectives, goals , or purposes; these 
are rooted in human values and are , in a sense , arbitrary, inasmuch as they 
depend on what we (or others) want to achieve. There are also constraints 
t? the achievement of these objectives , always including the constraint of 
hmited resources . And finally, there are the various available means, the 
Optional courses of action from which we may select the best (or at least an 
~cCept~bl~) path to our objectives. The problem solver, as Simon (1969) 
fi as said , IS always engaged in searching some problem-space in order to 
nct means well-suited, in the face of constraints , to the achievement of 

sOllle b' . a jectlve function . 
th The problem-solving perspective has been very generally adopted by 
in Ose In Our society who , by profession and position, are most powerfully 
p~O lved in the analysis , design , implementation, and criticism of social 
ad ICY .. Whatever the significant differences may be among economists , 
th Illln istrators, engineers, policy analysts , and planners, in recent years 
de

ey 
?ave all come to regard themselves as problem solvers , in the sense 

SCrt bed above. Indeed , the public view of government has come increas-
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ingly to include the notion of government as a solver of social 
In spite of this evolving consensus, however, there are great d 
with the problem-solving perspective. A sense of its inadequacy has 
to spread among practitioners of social policy and among the 
large. Let me summarize briefly here criticisms which have been 
length elsewhere. 

Problems are not given. They are constructed by human beings in 
attempts to make sense of complex and troubling situations. Ways 
scribing problems move into and out of good currency (as the urban 
lem , for example, tended to be defined in the 1950s as "congestion"; 
1960s as "poverty"; and in the 1970s as "fiscal insolvency"). New 
tions of problems tend not to spring from the solutions of the 
earlier set, but to evolve independently as new features of situations 
into prominence . Indeed, societal problem solving has often created 
tended consequences, which come to be perceived as problems in th 
right (as public housing, conceived initially as a solution to the pro 
housing the temporarily poor, came later to be perceived as a 
of social pathology) . This pattern of solutions creating unanticipated 
lems casts doubt upon the tenets of instrumentalism. Our efforts to 
errors have not converged upon solutions that are relatively free of 
On the contrary, the iterative cycles of problem setting and problem 
seem to diverge . The social situations confronting us have turned out 
far more complex than we had supposed, and it becomes incre 
doubtful that in the domain of social policy, we can make accurate 
predictions , design models which converge upon a true description of 
ity, and carry out experiments which yield unambiguous results. 
the unexpected problems created by our search for acceptable means 
ends we have chosen reveal (as in the cases of health and welfare pol 
stubborn conflict of ends traceable to the problem setting itself. 
the domain of social policy, it has become clear that we ought no 10 
avoid the problem of setting the problem. 

How, then , are social problems set? 
The domain of urban housing is a good one in which to pursue 

question. Over the last thirty or forty years, people have told some 
different stories about urban housing, and there have been some 
dramatic shifts in ideas in good currency about the problem. We 
consider two of these stories, each of which sets out a view of what is 
and what needs fixing.11 

Blight and renewal 

The first is a story out of the fifties. It is drawn from Justice 
opinion on the constitutionality of the Federal Urban Renewal 
the District of Columbia. 
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erts concluded that if the community were to be healthy, if it were not to 
fhe e~P ain to a blighted or slum area, as though possessed of a congenital disease, 
revert ,Ig must be planned as a whole. It was not enough, they beli eved , to remove 
the area bu ildings that were unsanitary or unsightly. It was important to redesign the 
existi ng ea so as to eliminate the conditions that cause slums - the overcrowding of 

hole ar W J" gs the lack of parks, the lack of adequate streets and alleys, the absence of 
dwell~·o~a l areas, the lack of light and air, the presence of outmoded street pat­
recrea /t was believed that the piecemeal approach , the removal of individual struc­
terns. that were offensive, would be only a palliative. The entire area needed rede­
tur~~ng so tha t a balanced , integrated plan could be developed for the region 
~Ig I ding not only new homes , but also schools, churches, parks, streets, and 
I~C u ping centers. In this way it was hoped that the cycle of decay of the area could 
~eo~ontro ll ed and the birth of future slums prevented. (quoted in Bellush & 
Hausknecht , 1967, p. 62) 

In this sto ry, the community itself is one main character, and the planner, 
or "expert ," is another. The community, once healthy, has become blighted 
and diseased. The planner, beholding it in its decayed condition, conceives 
the image of the community become healthy once again, with "new 
homes .. . schools , churches, parks , streets and shopping centers." But 
this can be achieved only through redesign of the whole area, under a 
balanced and integrated plan. Otherwise the area will "revert again to 
a . .. slum area, as though possessed of a congenital disease ." 

The slum as natural community 

According to the second story, the places called "slums" are not all the 
same. Some of them are, indeed , decadent and impoverished , the victims 
of cycles of decay exacerbated by federal policies of "immuring" and of 
"urban renewal." Others , such as the West End and the North End in 
Boston, or the East Village in New York City, are true low income commu­
nities which offer to their residents the formal services and informal sup­
POrts which evoke feelings of comfort and belonging. The task is not to 
redesign and rebuild these communities, much less to destroy buildings and 
dIslocate residents , but to reinforce and rehab ilitate them, drawing on the 
forces for "unslumming" that are already inherent in them. 

This story can be made out in Peggy Gleicher and Mark Fried's summary 
of th . el r study of West End residents. 

In Summary, then, we observe that a number of factors contribute to the special 
I
Il1POrta nce that the West End seemed to bear for the large majority of its inhabitants: 
III ... Residence in the West End was highly stable, with relatively little move­
th ent fro m one dwelling unit to another and with minimal transience into and out of 
'W~ area. A lthough residential stability is a fact of importance in itself, it does not 

ally account for commitment to the area. 
... For the great majority of the people , the local area was a focus for strongly 
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positive sentiments and was perceived , probably in its multiple meanings, as 
The critical significance of belonging in or to an area has been one of the 
consistent findings in working-class communities both in the U.S . and in 

... patterns of social interaction were of great importance in the 
Certainly for a great number of people , local space .. . served as a locus for 
relationships ... In this respect , the urban slum community also has 
common with the communities so frequently observed in folk cultures. 

.. . These observations led us to question the extent to which through 
renewal we relieve a situation of stress or create further damage. If the local 
area and orientation toward localism provide the core of social 
integration for a large proportion of the working class and if, as current 
theories would suggest , social organization and integration are primary 
providing a base for effective social functioning , what are the consequence 
dislocating people from their local areas? Or, assuming that the potentialititi 
people for adaptation to crisis are great, what deeper damage occurs in the 
(Gleicher & Fried , 1967, pp. 126-35) 

These are powerful stories, powerful in the sense that they have 
public consciousness about the issues of housing . Each in its time 
the writing of legislation, the formation of policy, the design of p 
the diligence of planners , the allocation of funds , the conduct of 
tion . Each, moreover, has had its period of dominance . The 
"blight and renewal" shaped public policy in the 1950s when the 
urban renewal was at its height. In the 1960s, the story of the" 
community and its dislocation" expressed the negative reactions to 
renewal. 

Each story conveys a very different view of reality and represent 
special way of seeing. From a situation that is vague, ambiguous, 
indeterminate (or rich and complex , depending on one 's frame of 
each story selects and names different features and relations which 
the "things" of the story - what the story is about: in the first, for 
"community," "blight ," "health ," "renewal, " "cycle of decay," ... 
plan"; in the second, "home ," "spatial identity," "patterns of in 
"informal networks ," "dislocation ." Each story places the features it 
selected within the frame of a particular context - for example , of 
and the removal of blight; of natural communities , their threatened 
tion , and their preservation. 

Each story constructs its view of social reality through a 
process of naming and framing . Things are selected for attention 
named in such a way as to fit the frame constructed for the 
Together, the two processes construct a problem out of the vague 
indeterminate reality which John Dewey (1938) called the " 
situation." They carry out the essential problem-setting functions. 
select for attention a few salient features and relations from what 
otherwise be an overwhelmingly complex reality. They give these 

-----

Generative metaphor and social policy 147 

ent organization , and they describe what is wrong with the present 
!l coh~r n in such a way as to set the direction for its future transformation . 
sitUatlO h the processes of naming and framing , the stories make what Rein 
fh ro:J10n (1974) have called the "normative leap from data to recommen­
!lod s fro m fact to values , from 'is' to 'ought'. " It is typical of diagnostic/ 
d!ltlon , h h h h " riptive stories suc as t ese t at they execute t e normative leap m 
pre

l
sc a way as to make it seem graceful , compelling, even obvious. 

sUC1 f" d ? HoW are these unctiOns carne out. 
In our tWO stories , ~he naming and framing of t~e urban housing sit~ation 
ce

eds 
via generative metaphor. Just as a pamtbrush was seen, m our 

pr~viOUS example , as a pump, so here the urban-housing situation is seen r st as a disease which must be cured and then as the threatened disruption 
0; a natural community which must be protected or restored . Here , too, 
the researcher sees A and B; he takes an existing description of B as a 
putative redescription of A. In this case , however, the constellation of ideas 
associated with B is inherently normative . In our ideas about disease and 
about natural community, there is already an evaluation - a sense of the 
good which is to be sought and the evil which is to be avoided. When we see 
A as B, we carryover to A the evaluation implicit in B. 

Once we are able to see a slum as a blighted area, we know that blight 
must be removed ("unsanitary and unsightly" buildings must be torn down) 
and the area must be returned to its former state ("redesigned" and "re­
buil t"). The metaphor is one of disease and cure . Moreover, the cure must 
not be a "mere palliative"; a particular, holistic view of medicine is in­
volved in this metaphor. It would not be enough , the experts said, to 

remove offensive structures piecemeal. 

The entire area needed redesigning so that a balanced , integrated plan could be 
developed for the region . . . In this way it was hoped that the cycle of decay of the 
area could be controlled and the birth of future slums prevented . 

Effect ive prophylaxis requires an "integrated and balanced" plan. Just as in 
medicine one must treat the whole man , so one must " treat" the whole 
Community. 

Once we are able to see the slum as a "natural community" (Gleicher 
a?d Fried's , 1967, "folk community" or H erbert Gans's, 1962, "urban 
Village") , then it is also clear what is wrong and what needs doing. What is 
wrong is that the natural community, with its homelike stability and its 
Informal networks of mutual support, is threatened with destruction­
Indeed, by the very prophylaxis undertaken in the name of "urban re­
newal." We should think twice about "dislocating people from their local 
areas"; "natural communities" should be preserved . 

Each of these generative metaphors derives its normative force from 
~ertai n purposes and values , certain normative images , which have long 
een powerful in our culture. We abhor disease and strive for health . 
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Indeed, popular culture seems often to identify the good life 
healthy life and to make progress synonymous with the e 
disease (although it may give us pause that "social prophylaxis" has 
strong an appeal for Fascist regimes - such as those of Stalin , 
the rightist dictatorships of the Third World). We also have a strong 
for the "natural" and a deep distrust of the "artificial." The idea of 
with its Romantic origins in the writings of Rousseau and its deeper 
in pantheism , still works its magical appeal. 

A situation may begin by seeming complex , uncertain, and i 
nate. If we can once see it, however, in terms of a normative d 
as health/disease or nature/artifice, then we shall know in what 
move . Indeed, the diagnosis and the prescription will seem ObVIOUf 
sense of the obviousness of what is wrong and what needs fixing 
hallmark of generative metaphor in the field of social policy. 

But that which seems obvious to the unreflecting mind may upon 
tion seem utterly mistaken. In so far as generative metaphor Ie 
sense of the obvious, its consequences may be negative as well as 
In the pump-paintbrush example, we emphasized the positive 
of generative metaphor to the construction of explanations and in 
but when we see A as B, we do not necessarily understand A any 
than before , although we understand it differently than before. 
we understand it has something to do with how well we understand 
begin with , something to do with the ways in which seeing A and B 
to restructure our perceptions of A , and something to do with the 
mental process by which we pass from a pre-analytic detection of 
between A and B to the construction of a model under which we are 
treat A and B (redescribed) as instances. At any stage of the life 
generative metaphor, we may, in seeing A as B, ignore or distort 
would take , upon reflection , to be important features of A. We need, 
to become aware of the generative metaphors which shape our pe 
of phenomena . We need to be able to attend to and describe the 
ties as well as the similarities between A and B. 

In order to dissolve the obviousness of diagnosis and prescription 
field of social policy, we need to become aware of, and to focus 
upon , the generative metaphors which underlie our problem 
ries .12 However, this is not as easy as it sounds , for generative me 
are ordinarily tacit . Often we are unaware of the metaphors that 
perception and understanding of social situations . 

We may be helped, in attending to underlying generative metap 
the presence of several different and conflicting stories about the 
As in the Japanese film Rashomon, one is apt to be puzzled , distur 
stimulated to reflection by the telling of several different stories a 
same situation , when each story is internally coherent and compelling 
own terms but different from , and perhaps incompatible with , all the 
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h a multiplicity of conflicting stories about the situation makes it 
ers. S~~ca tly apparent that we are dealing not with "reality" but with vari­
drama ys of making sense of a reality. Then we may turn our attention to 

5 wa 
ou ries themselves . 
the storder to bring generative metaphors to reflective and critical aware-

In Owe must construct them, through a kind of policy-analytic literary 
n~ss '·sm fro m the givens of the problem-setting stories we tell. Indeed , it 
~nthIC~Ug'h storytelling that we can best discover our frames and the genera-
lS t r . I··· f . metaphors Imp IClt 10 our rames. 
tt

V
; this process , it is important to distinguish between what one might call 

"su~face" and "deep" metaphors . The language in which the story is told 
y as in the two cases we have considered, offer clues to the generative 

m:t~phors which set the problem of the story. Justice Douglas , for exam­
~e makes explicit reference to health and disease. But the surface lan­
~u;ge of the story need not contain the words "health" and "disease ," even 
though hea lth/disease is the generative metaphor which underlies the story. 
The deep metaphor, in this sense , is the metaphor which accounts for 
centra ll y important features of the story - which makes it understandable 
that certa in e lements of the situation are included in the story while others 
are omi tted ; that certain assumptions are taken as true although there is 
evidence that would appear to disconfirm them ; and, especially, that the 
normative conclusions are found to follow so obviously from the facts. 
Given a problem-setting story, we must construct the deep metaphor which 
is generative of it. In making such a construction, we interpret the story. 
We give it a " reading," in a sense very much like the one employed in 
literary criticism . And our interpretation is , to a very considerable extent, 
testable against the givens of the story. 

Once we have constructed a generative metaphor, once we have con­
cluded that in this story we are seeing A as B, then we can explore and 
reflect upon similarities and differences between A and B. In doing so, we 
draw upon a repertoire of additional ways of perceiving and understanding 
both A and B. Thus , when we are presented with the two housing stories , 
We may wish to ask the following kinds of questions: 
b.-What does it mean to say that an area is "blighted ," when one man 's 
"hght may be another man 's folk community? What one person sees as 
unsanitary and unsightly," another may find comfortable , homelike , or 

even pictu resque . On what criteria of "disease ," then , is it appropriate to 
Say that the North End of Boston is diseased? 
E: -What is it that makes communities such as Boston's North and West 
asn~s "~a t.ura l ," whereas the replacement of the old West End is described 
hu artifiCIal"? Both are man-made and both involve social networks of 
"n rnan in te ractions. Further, the dislocation of the immigrant from his 
Su atural community" may in some instances (as Gleicher and Fried have 

ggested) actually contribute to his subsequent achievement of increased 



150 DONALD A. SCHON 

autonomy and integration in a different community. Under 
tions, then, is "dislocation" harmful? 

Questions such as these call attention to what is metap 
generative metaphors. It is precisely because neighborhoods are 
ally diseased that one can see them as diseased . It is because urban 
nities are not literally natural that one can see them as natural. 
these examples of SEEING-AS we carryover to urban neighb{)rh~-I 

familiar ideas of disease/health and artifice/nature, we find and 
the context of these neighborhoods (as they are, as they once were, 
they might be) features and relations organized and evaluated as 
organized and evaluated in the familiar contexts of health and 
nature and artifice. In this SEEING-AS we construct what is wrong 
needs fixing . 

But when we interpret our problem-setting stories so as to bri 
generative metaphors to awareness and reflection , then our diagnose: 
prescriptions cease to appear obvious and we find ourselves 
stead, in critical inquiry. We become aware of differences as well 
similarities between the new problematic situation and the familiar 
tion whose description we have projected upon the new. The glide 
facts to recommendations no longer seems graceful or obvious. 
to generative metaphor then becomes a tool for critical reflection 
construction of the problems of social policy. 

Frame awareness, frame conflict, and frame restructuring 

From all this, it follows that problem setting matters . The ways in 
set social problems determine both the kinds of purposes and 
seek to realize, and the directions in which we seek solutions . Con 
the problem-solving perspective, problems are not given, nor are 
reducible to arbitrary choices which lie beyond inquiry. We set social 
lems through the stories we tell - stories whose problem-setting 
derives at least in some cases from their generative metaphors. 

It follows, too , that we should become aware of the ways in which 
social problems. We should reflect on the problem-setting processes 
are usually kept tacit, so that we may consciously select and 
frames which shape our responses. 

But what will frame awareness bring? It is likely to bring us into 
and more explicit confrontation with frame conflict. As we become 
that our social policy debates reflect multiple, conflicting stories 
social phenomena stories which embody different generative m 
different frames for making sense of experience, different meanings 
values - then we also become aware that frame conflicts are not 
They do not lend themselves to problem-solving inquiry, in the sense 
lier described, because frame conflicts are often unresolvable by 
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he case of the two housing stories, for example , the adversaries do 
.J~ tree about the facts; they simply turn their attention to different 

dlsag ther, when one is committed to a problem frame, it is almost 
. furssib le to reject facts , to question data (usually fuzzy, in any case), 

~I~ch up on~'s story so as to take account of new data without 
Of to P enta l alteratIOn of the story. 
tulldam method of iterative convergent sequences of model building and 
fh~ testing cannot resolve conflicting frames which are attentive to 

mode ot fea tures of reality and are able to assimilate new versions of the 
differe 

fa~tshave argued elsewhere (Rein & Schon, 1974, 1977) , that , in social 
olicy debates, fra~e co.nflicts oft~n take th~ f~rm of dilemmas - that is, 

Ph y are situations 10 whIch no avaIlable chOIce IS a good one, because we 
t e involved in a conflict of ends which are incommensurable . Ends are 
~r;ommensurable because they are embedded in conflicting frames that 
;;ad us to construct incompatible meanings for the situation . 

What , then, are the possible responses to frame conflicts and to dilem­
mas? This question is of the utmost importance to us, not only because of 
the inherent importance of the policy dilemmas themselves , but because 
these dilemmas often find their social expressions in societal divisions that 
are sources of anguish in their own right. When frame conflict takes the 
form of regional , ethnic, and class divisions , it becomes in itself a super­
ordinate po licy question. 

The question is not , of course , a new one, and various researchers have 
offered responses to it - responses which take the form of relativism, or of 
an extended instrumentalism (which would resolve dilemmas by means of 
technological "fixes" or by the application of tradeoff analysis) , or of re­
Course to types of institutionalized competition (the voting booth , the bar­
gaining table , and the marketplace). Each of these responses seems to me 
to be rad ica ll y unsatisfactory. I have argued this case elsewhere , and I do 
not propose to repeat this argument here. What I do want to emphasize is 
t~at each of these responses is presented by its protagonists as an alterna­
ti ve to a certain kind of inquiry. It is because it is thought to be impossible , 
Or unfeasible, to inquire into conflicting ends - to subject frame conflict to 
shared inquiry - that we are thought to have to manage such intractable 
conflicts by institutionalized competition . 

The two-pronged question I should like to ask here is whether frame 
Conflict lends itself to inquiry and , if so , to inquiry of what kind? This is the 
q~estion which points to the link between the making of generative meta­
P Or and the resolution of conflicting frames . 
i We do, at least on some occasions , inquire into dilemmas and we do so 
antultlvely in ways that involve cognitive work , occasionally yield insight , 
i nd .may be judged as more or less well done . Yet , because this sort of 
nqulry does not fit the dominant model of problem solving, we lack a 
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name for it. We risk denying our intuitive capacity because we 

describe it. 
In this sort of inquiry - which I shall call frame restructuring -

spond to frame conflict by constructing a new problem-setting story, 
which we attempt to integrate conflicting frames by including fea 
relations drawn from earlier stories, yet without sacrificing internal 
ence or the degree of simplicity required for action. We do this 
believe, in the context of particular situations whose informaf 
gives us access to many different combinations of features and 
countering our Procrustean tendency to notice only what fits our 
made category schemes. 

I should like to offer an example of frame restructuring in the 
of housing policy, drawn this time from the experience of deve 

countries. 
Squatter settlements are the shantytowns, the vast spread-out 

ties in which the poor live in shacks they have built themselves, 
major cities in developing countries throughout the world . In Ho 
People, 1. Turner (1976) estimates that about one-third of the po 
Caracas , one-half the population of Ankara, between one-third and 
half the population of Lusaka , Zambia, and one-third the popul 
Manila, live in squatter settlements. Such massive phenomena can 
avoid being seen, but they are seen and interpreted in very different 

For the officials of municipal governments and housing agencies, 
many of the well-to-do residents of these cities , the settlements 
eyesore, a mass of debris which has been established by illegal, 
criminal , action, in violation of property rights, housing codes, and 
laws. The squatter settlements are, from this perspective, a blight 
land and a spoiling of the planned city. Public housing projects, 
other hand , are clean , standard , and decent dwellings constructed on 
set aside for low-income housing , and built according to regu 
adequate construction . It is true that many low-income persons 
afford this sort of housing , and that there is too little of it to go a 
there are, in any case, too many poor people in cities who ought to 
remained in their villages. 

For the partisans of squatter settlements (such as Turner) public 
does not serve those most in need , and produces environments 
often dysfunctional in the extreme. 

In the case of the superbloque in Caracas ... built by the Perez Jiminez 
the 1960's, if it had not been for the very costly programme of community 
ment carried out after the fall of the regime , perhaps all 115 of these mo 
storey buildings would also have had to be pulled down. Before the devolnnmol 
an adequate community infrastructure , they had become scenarios for. 
ties between armed gangs that had taken over the buildings and armoured 
units ... [these cases 1 highlight the well-known problems of 
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nce of large schemes, structurally sound but where so many residents 
'n tenil 

J1laJ 'dienated. (1. Turner, 1976, p. 59) 
beconW' 

thc contrary, self-he~p construction , in. the context .of squatter settl~-
on provides an envIronment of amemty, commumty, and economIc 
mentS , 
viability. 

ks to its rent-free accommodation , the family has a small surplus for saving 
Than d its anticipated move , perhaps towards the purchase of a plot of land and 
towa;ructiOn of its own permanent dwelling. The family pays its share of the utili­
cons the shack is not too great a hardship as long as the roof keeps the rain out -
II~S c'h'j; does adequately thanks to the use of plastic and other materials culled from 
~ I dump. Together with the use of the enclosed and private backyard , the family 
~a: plenty of personal space for its domestic life. (1. Turner & Fichter, 1972, pp . 

241 -2) 

It is true that squatter settlements are sometimes sites for malnutrition, 
unsanita ry conditions, disease. But these are defects in an otherwise natu­
ral , user governed system that meets the actual needs of its inhabitants far 
better than the public housing created by formal governmental programs. 

The two perspectives on squatter settlements are comparable to the 
perspectives of the partisans and critics of "urban renewal" in the United 
States, and it is not difficult to detect their resemblance to our familiar 
housing stories. On the one hand, there is "blight" and the need for its 
removal through integrated redesign of whole areas. On the other, there 
are natura l communities which provide their members with informal sup­
ports , stability, and a sense of home . On the one hand, there is a belief in 
the efficacy of formal services, professional expertise, governmental pro­
grams administered by large bureaucracies. On the other, there is distrust 
of formal, professional bureaucratized services and a belief in informal 
practices and informal networks of people who create communities and 
Control environments through their own initiatives . 

. Considered together, these opposing views evoke a number of policy 
dilemmas . How is one both to protect property rights , maintain standards 
of construction and sanitation, and keep total costs within bounds , while at 
the same time providing housing services to those who need them, allowing 
people to get shelter at prices they can afford, accommodating the changing 
~eeds and capacities of families, and leaving initiative and control in the 
ands of the users? 

~ it Possible to integrate these conflicting frames? 
tf ver the last fifteen years or so, a movement has grown up which has 
Vi~ed ~~ do so. The programmatic slogan for this effort is "sites and ser­
Co es. In some cities (Lima , Peru, is an example), some people have 
ru~:ldered how squatter settlements might be supported , rather than dis­
hou ed, by government action . Confronted with the failures of public-

Sing programs and with the persistence of squatter invasions, govern-
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ment officials and their advisors have explored what they might 
the way of a mix of formal supports and informal action , of 
investment and user initiative . 

Turner describes one such venture : 

The barriada of Huascaran contained an area that was large enough for 
twenty single-family dwellings , which the settlement association had 
wished to distribute to member families who for lack of their own plots 
living doubled up with relatives or friends in the settlement. When the 
approached our agency for funds and technical assistance, Marcial and I 
to the chief executive . . . that the agency simply lend the plot recipients 
and let them get on with it under a minimum of supervision .. . The 
extremely simple. The local association allocated the plots to bona fide 
had no other urban properties and who contracted to build the minimum 
specified within six months of receiving the first of five staged payments. The 
recipients also undertook to repay the debt within a fifteen year period on 
easy, subsidized interest rate terms. If the property were to be transferred, the 
would also be transferred ... A new dwelling ... would . . . be built at 
cost to the public than those built by commercial contractors ... The total 
were small, just enough for the materials and skilled labor (bricklayer, 
electrician, plumber). (1. Turner & Fichter, 1972, p. 140) 

In other, larger projects the government agency provided more than 
interest construction loans: 

In one major new settlement , with a site assigned by the central government, 
over 100,000 inhabitants were served with graded streets , electric light and 
and water mains serving public standpipes in the initial stages of settlement 
consultation with the settlers' association which formed an effective 
local government. The costs of such simple and basic installations can 
borne either by the inhabitants or by the government or by a combination of 
subsidies and local contributions. (1. Turner, 1976, p. 157) 

Such a program grows out of a complex coordination of the two 
tives held by municipal officials and by partisans of squatter 
The squatters' behavior is seen neither as criminality nor as self-sutnclent 
but as initiative that may be both supported and controlled within 
constraints of a government program. Individual settlers are seen 
passive recipients of government services nor as independent violators 
governmental regulations , but as responsible participants who can 
trusted both to repay loans and avoid being cheated on the purchase 
materials. Indeed , Turner reports that 

. . . the Huascaran project participants had gotten their bricks with little Of 

delay. Another participant , a truck driver, took care of deliveries . One of them 
a brother in a brick factory who negotiated such a good bargain with his 
that the project participants managed to get themselves a 5 percent better 
than the materials loan program. (1. Turner & Fichter, 1972, p. 142) 
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rnpetitive game formerly played between municipal officials , in 
'file cfficials seek to control and punish while squatters seek to evade 

ol~ giveS way here to a colla~orative game in. which offic~als . and 
contr both win when houses are bUllt and loans repaid . 13 The chOice IS no 
settlers conceived of as one between formal governmental interventions , 
longer public housing, and informal networks of squatters. Rather, a new 
sucb ~os n is raised as to the ways in which formal governmental interven-

ueStl ' . ~ can best complement the mformal support system that grows up 10 

uonstlcr se ttlements . The new question leads to a reframing of the roles of 
Squ~a rio US parties . Government provides the large-scale infrastructure and 
t~e construction loans , while individual squatter families construct their 
t en dwcll ings , and local associations organize the processes of supply and 

~:tributiOn of resources. As for the role of large industry: 

What is being argued is that large organizations should have little or no business 
building or managing the dwelling environments. Instead, they should be doing a 
great deal more business installing infrastructure and manufacturing and supplying 
tools and materials that people and their own small enterprises can use locally. There 
is plenty of room for debate over the extent to which central administrations are in 
fact necessary for specific components of infrastructure. (1. Turner, 1976, p. 129) 

Sites-and-services has become an idea in good currency in its own right. 
The World Bank, for example , has now established loans in many parts of 
the developing world for sites-and-services programs . The point is not that 
sites-and-services is a panacea for the problem of housing in the Third 
World , or even for the problems posed by squatter settlements . Predict­
ably, as the scale of the program has increased, difliculties of organization 
and management have arisen , which manifested themselves in minor ways, 
if at all, in the early exploratory programs. Nevertheless , the emergence of 
this idea, out of the conflicting perspectives associated with municipal hous­
ing and with squatter settlements, suggests how social policy dilemmas may 

yi eld to frame restructuring. 
One may argue, of course, that a dilemma, if it can be resolved, is not a 

dilemma at all! But what we call a dilemma hinges on the strategies we 
have fo r describing the problematic situation and the purposes at stake in 
It. We can know purposes only as descriptions . If conflicting purposes are 
rCdescribed so that they no longer conflict, then we may properly say that 
the di lemma has been dissolved. By " frame restructuring," however, I do 
n?t mean the mere recasting of a problem-setting story so as to escape a 
dilemma. People do sometimes respond to dilemmas by a kind of surgery, 
Simply leaving out of account values which in an earlier formulation en­
t~ red into conflict. In such cases the protagonist learns nothing from the 
dilemma except that it made life difficult. In the sites-and-services exam­
Ple, however, we have what I believe to be an instance of a very different 
kind of process . Here , two different ways of seeing the housing problem 
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are made to come together to form a new integrating image; it is as 
in the familiar gestalt figure , one managed to find a way to see 
and profiles at once!,4 

It is quite consistent to say both that we are sometimes able to 
such processes, and that we are usually unable to say how we 
believe that the problem-solving perspective blinds us to the few 
in which some of us, at some times, engage intuitively in the res 
and coordination of conflicting frames. Hence, we lose the few 
available to us for learning how to carry out such processes where 
most desperately to do so. Starting with reflection on these rare 
processes, we need to build a full and explicit understanding of 

It is here that the link between frame restructuring and the 
generative metaphor seems to me to be most critical. Certainly, it 
be surprising , seeing that we often frame social policy problems 
generative metaphor, if frame restructuring and coordination 
sembled the making of generative metaphor. We can explore this 
by comparing the two examples which have been central to this 

In the pump-paintbrush example, we begin with one way of 
situation (the brush, the performance gap between the two brushes). 
it is proposed to look at the brush as a pump. The process can be il 
as in Figure 9.1. In the housing example , we have two ways of 
squatter settlements (versions of the "disease" and "natural commit' 
frames) which are held by persons who contend with one another 
fate of squatter settlements. Site and services is an integration of 
conflicting perspectives , one which reflects a restructuring and 
tion of the two frames (see Figure 9.2). 

The two cases are quite symmetrical. In both examples, we 
construction of a new description of the phenomenon, one in w 
previously conflicting descriptions are restructured and coordinated. 
housing case, however, the two descriptions are initially advanced as 
flicting descriptions of the same thing ; in the pump-paintbrush 
an existing description of one thing is advanced as a putative ,;p"l'rintini 

another. 
In both cases, there is a social context in which individuals engage 

another in a kind of reciprocal inquiry through which they reset the 
of their problematic situation . By recapitulating and comparing 
the cognitive work involved in the making of generative metaphor and 
restructuring and coordination of conflicting frames, we can gauge the 
gree to which these two processes share a family resemblance . 

The participants try initially to intermap two different descriptions 
situation , but the descriptions initially resist mapping. The 
cannot at first map the elements and relations in "pump" and "paint 
onto one another ; they cannot see paintbrush as pump. No 
municipal officials in Peru map their descriptions of formal 
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OL.D WAY Of SEEING BRUSH , 
PAINTING 

PUMP AS PUTATIVE WAY OF 
SEEING BRUSH, PAINTING 

PAl NTB R USH-AS-PUMP 

SOUATTERSETTlEMENTSAS 
DEBRIS, CRIME 

Figure 9.1 

SQUATTER SETTLEMENTS 
AS LEGITIMATE INITIATIVE 

SITES-AND-SERVICES 

Figure 9.2 
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housing programs onto the informal , self-help activities of the squatters; 
they cannot see the squatter settlement as a housing program. Yet in both 
cases the two conflicting descriptions are available , and there is energy 
devoted to considering each in the context of the other. From the moment 
~ne of the researchers says, " A paintbrush is a kind of pump!" the others 
ry to discover how this may be so . In the context of squatter settlements, 

differen t individuals representing different interests and social groups , con­
t~nd with one another on the basis of their different descriptions of the 
Situation. 

In each case, the cognitive work involves the participants in attending to 
~ew fea tures and relations of the phenomena , and in renaming , regroup­
~~g , an.d reordering those features and relations. As the researchers explore 
th e palOtbrush in the light of the possibility of its being a kind of pump, 
e ey focus on new features of the brush (the spaces between bristles, for 
J(arnple) ; they regroup and reorder features in relation to one another 
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(perceiving the paint as a liquid that flows through the spaces 
bristles); and they rename the new groupings of elements (bristles 
the "walls" of "channels") . As the partisans of self-help and the 
officials contend over the proper response to squatter settlements, 
them begin to regroup housing activities which had been lumped 
either as "public housing" or as "squatting. " They now decompose 
ing development" into the purchasing and distribution of 
the construction of individual dwellings, into unskilled and skilled 
and into the provision of infrastructure. They now distinguish 
of groups as participants in the housing process: individual 
tiers' associations, and municipal agencies. In the new program 
tion, sites-and-services , the newly named components of housing 
are linked with elements in the new grouping of participants: i 
families, with construction of dwellings; settlers' associations, with 
ing and distribution of land and materials; municipal agencies, with 
sion of infrastructure . The participants themselves are also redesc-' 
ways that capture different features and relations to one another. 
are no longer "scavengers" or "passive recipients of service" but 
parties to a contract with government, trusted to use cash wisely 
purposes intended . The municipal agency, no longer a policeman 
provider of housing, becomes a lender and builder of roads and 
lines. The two parties are no longer related as regulatorlregulatee 
contractor/contractee . And the housing program becomes a mix of 
and informal services. 

In both cases, it is significant that the participants are involved 
particular concrete situation; at the same time that they are 
the problem, they are experiencing the phenomena of the problem. 
pump-paintbrush case , the researchers experimented with what it 
actually to use the brush . In the housing case , municipal officials 
involved with settlers in a particular barriada. It is as though the 
map onto one another descriptions which initially resist mapping 
participants to immerse themselves , in reality or in imagination , in 
situations which are information-rich . 

The cognitive work of restructuring draws upon the richness of 
and relations which are to be found in the concrete situation . There, 
can notice the gentle curve of the natural brush and the sharp angle of 
synthetic one. One can observe how settlers go about purchasing 
how somebody's brother-in-law has a truck that is used to deliver 
These new features can then be incorporated in the new descriptions of 
situations. One is not limited to the features captured by the 
schemes with which one began. 

The information-richness of particular situations poses a difficulty, 
ever. Although the inquirer has suspended the earlier conflicting 
tions (he is now thinking about them rather than seeing the situation 

Generative metaphor ana SU(;lut }JV"'-)' 

I em) , he has not yet achieved the restructuring that will enable 
of t ~e a neW description. In this intermediate state , he needs a way 

to rna nting to himself the particularity of the situation in which he is 
repre:~ one which is dominated by neither of the descriptions with 

began. At this point, story telling can play an important part .
IS 

. he'rer can tell the story of his experience of the situation (can tell it, 
I~q~oth to others and to himself) and he can do this before he has 
IS , . a neW, coordinated description of the situation . Considered as 

gy fo r representing the situation , his story captures the juxtaposi­
a. strat; events in time , the "next-next-next" of temporal experience. This 
tJO:t~gy of repres~ntati?n permi~s the inqui~er to con.vey much of the rich­
str of the situatIOn Without bemg constramed by either of the category­
ne~s rn

es 
with which he begins. The researcher can tell what it feels like to 

SC .:t with the tWO brushes. The municipal officials can tell the story of their 
pa;pons

e 
to the settlers' association. Subsequently, the inquirers may con­

r~ruct new models of the situation from the stories they have told . Their 
~ew, coordinated descriptions may then select out fixed properties which 
this particular situation shares with others , as in the researchers' model of 
pumpoids or the planners' model of sites-and-services. But in the midst of 
the process, when earlier descriptions have been suspended and coordi­
nated descriptions have not yet been developed , the inquirers need strate­
gies of representation which enable them to hang onto and convey the 

richness of their experience of the events themselves. 
From this account , it is reasonable to conclude , I believe , that frame 

rest ructuring and the making of generative metaphor are closely related 
processes. In both kinds of processes , participants bring to a situation differ­
ent and conflicting ways of seeing - different and conflicting descriptions . 
There is an impetus to map the descriptions onto one another, but the 
descriptions resist mapping. In the context of a particular concrete situation , 
the participants work at the restructuring of their initial descriptions­
regrouping, reordering, and renaming elements and relations ; selecting new 
features and relations from their observations of the situation . As this work 
pro.ceeds , they represent their experience of the situation through strategies 
which capture the "next-next-next" of temporal experience of events: and 
from such representations, of which storytelling is a prime example , they 
draw the restructured groupings and relations of elements which they are 

able to embed in a new, coordinated description . 
It is important also to notice what does not happen . The old descriptions 

are not mapped onto one another by matching corresponding elements in 
each, fo r the old descriptions resist such a mapping . Rather, the restruc-
tUred descriptions are coordinated with one another, which is to say that 
same . . pan s of restructured elements now match one another, and others are 
Juxtaposed in the new description as components of larger elements . The 
new description is also not a "compromise ," an average or balance of 
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values implicit in the earlier descriptions. One cannot say, for example, 
site-and-services strikes a balance between values attC;lched to " 
control" and to "settler initiative"; rather, in the new description, there 
shift in the meanings of these terms , and along with this, a shift in 
distribution of the redescribed functions of initiative and control. 
we cannot say that the two descriptions are "fused," for the 
they undergo is not characterized by the joining of elements and the 
ring of boundaries connoted by "fusion." 

There is a kind of cognitive work common to the integration of 
ing frames and to the making of generative metaphor, and to this 
process I have given the name "frame restructuring and frame 
tion." We find closely related versions of this process in the problem 
inquiries central to technological invention and to social-policy debate . 
are sometimes able to perform such processes intuitively, but our a 
describe and model them is severely limited . I have tried only to de 
some of their principal components. Even from these meager begin 
is clear that frame restructuring and coordination differs greatly 
processes suggested by such terms as "correspondence mapping ," 
mise" and "fusion." The study of frame restructuring and coordination 
and must, be empirically grounded , starting with the careful . 
and analysis of particular instances of intuitive inquiry. 

Two orders of questions seem to me to be critically important 
direction of this research . First, with respect to the workings of the 
itself, we need much better descriptions of the component activities 
have called "restructuring" and "coordination. " Particular attention 
to be paid to the functions of renaming , regrouping , and reordering, 
the resetting of boundaries , all of which give rise to new perceptions 
elements we call "things" and of the organization of foreground and 
ground. It will be important to characterize the particular kind of 
toward the process which enables us to recognize descriptions as 
tions rather than as " reality," and to entertain and juxtapose 
descriptions . It will be important to examine the functions of i 
the concrete experience of the phenomena of the situation , and to 
the strategies of representation which enable us to capture the exp< 
richness of the situation (its "phenomenology") without forcing 
existing formal categories. And it will be important to inquire i 
processes by which we are able to construct new category-schemes, 
models, from the information-rich stories we tell. 

In all of this, we need to ask what is involved in learning to do this 
cognitive work? What is its relation, on the one hand , to domain­
knowledge and, on the other hand , to very general sorts of 
the use of language? How does the process of frame restructuring 
coordination resemble and differ from changes in strategies of rpnrP,,"( 

tion which occur in the course of cognitive development? 
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second group of questions has to do with the conditions favorable to 
A ractice of frame restructuring. In the context of social policy dilem-

tile. P where we most need to learn how to integrate conflicting frames, it is 
mas; unli kely that a better understanding of these processes will be suffi­
~OSt to lead us to undertake them. On the contrary, it is already remark­
CI~n hoW little we draw upon existing cognitive capacity in situations of 
a~;cuJty and stress . What, then , are the configurations of personal stance 
dl ward inq uiry, of interpersonal process , and of institutional design , which 
ta ll be conducive to the use of our understandings of frame restructuring? 
r;or a discussion of some of these conditions , see Schon & Argyris, 1978.) 

These two very different lines of inquiry are critical to the improvement 
f our capaci ty for engaging social policy dilemmas. If we are to coordinate 

~hern. then we must engage in the very process we are studying. 

NOTES 

Ernst Cassirer 's work - in particular, his Language and Myth (1946) - is cen­
tral to this tradi tion . 

2 The term was first used in Schon and Bamberger (1976). Schon (1963) was an 
earlier treatment of this topic. 

3 The hermeneutic tradition, developed in late nineteenth-century Germany by 
the ph ilosopher Dilthey, has been taken up again in recent years by continental 
philosophers such as Paul Ricoeur (see , e .g. , Ricoeur, 1970) . 

4 My in terest in problem setting in social policy has been developed through my 
collaboration with Martin Rein. (See Rein , 1976; and Rein & Schon , 1977.) 
Othe rs who have written on this topic , with close attention to functions of 
metaphor, are Nisbet (1969) , and R. H . Brown (1976). 

5 Th is example was first described in Schon (1963). 

6 There is , of course , the critically important question of the evidence for this 
assertion. Although I am not primarily concerned here with the problem of 
interpre tation , I have tried to suggest that my construction of the metaphor 
which informed the work of the researchers may be treated against the data 
provided by my description of what they actually said and did. My attribution to 
them of a particular generative metaphor is , I believe, a falsifiable proposition . 
I shall take up this question again in the discussion of problem setting in social 
policy. 

7 Many authors have noted the economic functions of metaphor conceived both 
as a kind of utterance and as a way of thinking. See, for example, Cassirer 

8 (1946) .. 

The notIOn of SEEING-AS , its relation to " thinking as" and to literal seeing, and 
~. re levance to an understanding of description , have all been set forth by 

9 T Ittgenstein (1953, especially pp. 193-216). 
10 P he phrase is Thomas Kuhn 's. See Kuhn (1970b). 

( Or reference to those who take such a view, and for criticisms of it, see Vickers 
II pI973), Rem (1976) , and Schon (1971). 

Or a fu ller treatment of this use of "story," see Rein and Schon (1977). Here , I 
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shall simply note that in my usage , "story" does not necessarily 
narrative of the "Once upon a time ... " variety. Yet it is a narrative 
some phenomenon , an account in which temporal sequence is central. 
tory stories are those in which the author, seeking to account for some 
phenomenon, narrates a sequence of temporal events wherein, starting 
some set of initial conditions , events unfold in such a way as to lead up to 
produce the phenomenon in question . A diagnostic/prescriptive story 
explanatory, narrative account of some phenomenon in such a way as to 
what is wrong with it and what needs fixing . 

Justice Douglas , in the example that follows, tells a di 
story about urban neighborhoods , one framed by the notion of "blight" 
"renewal. " If Justice Douglas were to describe an actual urban neighborhoo 
suspect that the things he would say about it , the things he would 
features he would select for attention , the ways in which he would 
bound phenomena would all reflect the fundamental story he had learned 
about this sort of neighborhood. 

12 It is worth pointing out here that although I believe that all proDlem-ser 
stories have frames which enable their authors to select out features for 
tion , it is not necessarily true that all of these frames are 
nature. The health/disease and nature/artifice frames are generative 
for the two stories under consideration here . But many problem-setting 
are framed , for example, by the notion of "mismatch of services to needs" 
this is not so obviously an example of generative metaphor. 

13 Max Wertheimer (1959) gives a very nice example of the invention of a 
game which converts competition to collaboration : He watched two boys 
ing badminton, one of them very much superior to the other. As the 
progressed, each trying to win, the older boy won easily, the younger 
worse and worse, until one of the boys then proposed a new game 
objective would be to keep the bird in the air as long as possible . 
reports that in the course of this, while both had to work as hard as 
could , the efforts of the older boy were complementary to those of the 
ger one ; both began to feel good about the game , and the younger 
playing improved . 

Not all frame restructuring takes the form of converting games of 
tion to games of collaboration, however. Wilson (1975) notes the funui1U1I 
conflict , in criminal justice policy, between punishment and rehabi 
he considers it in the light of the difficulty in drawing conclusions from 
mental approaches to the treatment of criminals. After reviewing the 
he argues that we know nothing at all about the comparative 
programs in probation , incarceration, and community care . He finds 
that we do not know but that, in the nature of the case , we cannot know. 
this conclusion he moves not to a position of relativism or fatalism 
reframing of the problem. Emphasis should be placed upon such 
variables as consistency of sentencing, and the comparative costs of 
In short , he argues that because we cannot know what we need to 
order to make the policy choices we have framed, then we must 
policy choices so as to make them depend upon what we can know. 
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Figure 9.3 

14 The gestalt figures are used ordinarily to show how " the same figure" may be 
seen in very different , incompatible ways. For example , in the well-known 
figure shown here (Figure 9.3) some people see the two profiles , others the 
vase. Usually, one can manage (after learning what is there to be seen) to move 
rapidly from one way of seeing the figure to the other. It is unusual to find 
someone who claims to be able to see both at once . Yet this , too, can be 
managed if one thinks of the figure as two profiles pressing their noses into a 
vase ! It is this integrating image (dreamed up by Seymour Papert) which makes 
it possible to bring together the two different ways of seeing the figure. 

15 Storyte lling is employed here as a special case of the use of strategies of repre­
sentation which Bamberger and I have called "figural. " In Schon and 
Bamberger (1976) we have argued that figural strategies , which group features 
on the basis of their temporal and/or spatial juxtaposition in a situation, rather 
tha n on the basis of fixed properties which they share , playa crucially impor­
tant ro le in many kinds of generative processes . 
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The conduit metaphor: A case of fram 
conflict in our language about langua 

MICHAEL 1. REDDY 

I should like to respond to Professor Schon's chapter by 
theme several octaves lower. In my opinion , he has struck exactly the 
set of notes . "Problem setting" should indeed be considered the 
process, as opposed to "problem solving." And the "stories that 
about troublesome situations" do set up or "mediate" the problem. 
"frame conflict" between various stories should be studied in detail, 
cisely because it is quite often "immune to resolution by appeal 
facts." It is hard to think of a better overture to genuine advance 
social and behavioral sciences than this . At the same time , it seems 
that Schon has managed to sound these excellent notes only in their 
tones , so that the fundamental frequency is barely to be heard­
though , to my ears at least, Schon's kind of thinking is real and 

awaited music. 
Quite simply, what I believe is missing is the application of 

wisdom - this paradigm-consciousness - to human communication 
may seem predictable that I , a linguist , would take such a position. 
do , it is hardly disciplinary narrow-mindedness that motivates me . In 
Norbert Wiener, one of the originators of information theory, and 
ther of cybernetics ," stated quite flatly: "Society can only be un de 
through a study of the messages and communications facilities which 
to it" (Wiener, 1954, p. 16) . I have never thought of this statement 
ferring to things like the size and adequacy of the telephone system. 
was talking primarily about the basic processes of human commu 
how they work , what sort of wrinkles there are in them , when and why 
are likely to succeed or fail. The problems of society, government, 
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e depend ultimately on something like the daily box score of such 
cul t U~scs or failures to communicate. If there are too many failures , or 
succCmatic types of failure , troubles will mUltiply. A society of near-perfect 
SystCmunicatorS, though it would no doubt still face conflicts of interest , 
camhI well be able to avoid many of the destructive , divisive effects of these 
J1l lg fl ' . vilable con ICtS. 
IO~hat lies behind Schon's term "frame restructuring," and Kuhn 's term 
., 'lnslation" (Kuhn, 1970a) seems to be just this much : better communi­
c::;on . A lleviating social and cultural diffic~lties requires .better com-

unication. And the problem that faces us IS , how do we Improve our 
: Jll munication? But , if we come around to saying this , then it is high time 
~hat we listened to Schon's good advice. It will not do to set out posthaste 
to "solve the problem" of inadequate communication. The most pressing 
task is rather to start inquiring immediately about how that problem pres-
ents itself to us. For problem setting , not problem solving is the crucial 
process. What kinds of stories do people tell about their acts of communica­
tion? When these acts go astray, how do they describe "what is wrong and 
what needs fixing"? 

In this chapter, I am going to present evidence that the stories English 
speakers tell about communication are largely determined by semantic 
structures of the language itself. This evidence suggests that English has a 
prefe rred framework for conceptualizing communication , and can bias 
thought process toward this framework, even though nothing more than 
common sense is necessary to devise a different , more accurate framework . 
I shall thus be trying to convince you of what may be a disturbing premise : 
that mere ly by opening our mouths and speaking English we can be drawn 
into a very real and serious frame conflict. My own belief is that this frame 
conflict has considerable impact on our social and cultural problems . If we 
are large ly unable , despite the vast array of communications technologies 
available to us today, to bring about substantive improvements in human 
communica tion , it may well be because this frame conflict has led us to 
attempt fa ulty solutions to the problem. 

It is, of course, impossible to make such assertions without calling to 
mind the speculations and arguments of many twentieth-century figures -
~ota b l y those of Whorf (1956) and of Max Black's (1962d) reluctant but 
t orough refutation of Whorf. There is an old joke about the Whorf hy­
fOthesis to the effect that , if it should be true , then it would be by defini­
tlon unprovable . For if two human beings not only spoke radically different 
t~nguages , but also thought and perceived the world differently, well then 
e ey Would be far too busy throwing rocks and spears at one another to 
n Ver sit down and establish this as a fact. The grain of truth in this facetious­
reess can be found in Schon's dictum that frame conflicts are "immune to 

Sol . 
be' Ut lon by appeal to the facts. " As he says , "New facts have a way of 

109 either absorbed or disregarded by those who see problematic situa-
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tions under conflicting frames. " Now, for the past several years, I 
been collecting some new facts and talking about them with many 
people . Very slowly, during this period of time , these new facts initi 
frame change in my own thinking about language . I had always been 
ested in Uriel Weinreich 's observation that "Language is its own 
language ." But after the frame change, I knew that, as a metalangul 
English, at least , was its own worst enemy. And I knew that there 
something more than mysticism to Whorf's ideas . At this point, 
enough, when everything seemed to fall into place for me , it became 
harder to talk to others about the new facts . For now I was speaking 
the chasm of frame conflict. 

I mention these things because I want to suggest at the outset th 
discussion that follows is a marvelous opportunity for one of those 
to communicate which we are concerned to prevent. It is a little bit 
joke about Whorf. If I am right in what I believe about frames , then it 
well be difficult to convince you , because the frames I am talking 
exist in you and will resist the change . For my part , in writing this , I 
made strenuous efforts to remember what it was like before I 
frames, and how long it took before the "new facts" made sense to 
the same time , I should like to request that you , on your side , 
yourselves receptive to what may be a serious alteration of consciou:S1l 
To use Schon 's terminology, we are engaged perforce in frame 
ing, and special effort is called for. 

The conduit metaphor 

What do speakers of English say when communication fails or goes 
Let us consider (1) through (3) , some very typical examples , 

(1) Try to get your thoughts across better 
(2) None of Mary's feelings came through to me with any clarity 
(3) You still haven 't given me any idea of what you mean, 

and do as Schon has suggested - take them as problem-setting 
descriptions of "what is wrong and what needs fixing. " Are there 
phors in the examples? Do these metaphors set the directions for 
problem-solving techniques? Although (1) through (3) contain no 
metaphors , there is in each case a dead metaphor. After all , we 
literally "get thoughts across" when we talk , do we? This sounds like 
tal telepathy or clairvoyance , and suggests that communication 
thought processes somehow bodily. Actually, no one receives anyone 
thoughts directly in their minds when they are using language . 
feelings , in example (2) , can be perceived directly only by Mary; 
not really "come through to us" when she talks . Nor can anyone 
"give you an idea" - since these are locked within the skull and life 
of each of us. Surely, then , none of these three expressions is to be 
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letely at face value . Language seems rather to help one person to 
coJ11P uct out of his own stock of mental stuff something like a replica, or 
coostr of someone else's thoughts - a replica which can be more or less 
coPy, ate, depending on many factors . If we could indeed send thoughts to 
aC~:oothe r, we would have little need for a communications system. 
oOIf there are dead metaphors in (1) through (3), then they all seem to 
. lye the figurative assertion that language transfers human thoughts and 
IOV~OgS . Notice that this assertion, even in its present, very general form , 
f::~s already to a distinct viewpoint on communications problems. A per­
I who speaks poorly does not know how to use language to send people 
~~o thoughts; and, conversely, a good speaker knows how to transfer his 
~~ughts perfectly via language . If we were to follow this viewpoint , the 

t ext question would be: What must the poor speaker do with his thoughts 
~ he is to transfer them more accurately by means of language? The surpris­
ing thing is that , whether we like it or not , the English language does follow 
this veiwpoint. It provides, in the form of a wealth of metaphorical expres­
sions, answers to this and other questions , all of which answers are per­
fectly coherent with the assumption that human communication achieves 
the physical transfer of thoughts and feelings . If there were only a few such 
expressions involved , or if they were random , incoherent figures of speech 
arising fro m different paradigms - or if they were abstract , not particularly 
graphic images - then one might just succeed in dismissing them as harm­
less analogies. But in fact , none of these mitigating circumstances comes 
into play. 

Typical solutions to the unskilled speaker's communications problems 
are illustrated by (4) through (8). 

(4) Whenever you have a good idea practice capturing it in words 
(5) You have to put each concept into words very carefully 
(6) Try to pack more thoughts into fewer words 
(7) Insert those ideas elsewhere in the paragraph 
(8) Don't force your meanings into the wrong words. 

N~turally, if language transfers thought to others, then the logical con­
tainer, or conveyer, for this thought is words , or word-groupings like 
p: rases , sentences, paragraphs, and so on . One area of possible difficulty is 
t en the insertion process. The speaker might be generally unpracticed or 
careless about this , and so be admonished with (4) or (5) . As (6) shows , he 
C?U)d fa il to put enough meaning in. Or, according to (7) , he could put the 
~~ght meanings in , but put them in the wrong place . Example (8) , which 
i retches common sense most seriously, indicates that he might put mean­
dn~s Into the words which somehow do not fit in them , thus presumably 
p~ Orming these meanings. It might also be, of course , that the speaker 
\Ve~~ . too much meaning into words. And there are expressions for this as 

(9) Never load a sentence with more thoughts than it can hold. 
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In general, this class of examples implies that , in speaking or writing 
mans place their internal thoughts and feelings within the external 
the language . A more complete listing may be found in the Appe 

The logic of the framework we are considering - a logic which will 
forth be called the conduit metaphor - would now lead us to the 
assertion that words have " insides" and "outsides. " After all, if 
can be "inserted ," there must be a space " inside" wherein the m 
reside . But surely the English language , whatever metaphysical 
ings it may have been guilty of thus far, cannot have involved us in 
of patent nonsense. Well , a moment's reflection should nudge 
remembering that "content" is a term used almost synonymously 
"ideas" and "meaning" And that recollection is quite meaning-full ( 
the present context. Numerous expressions make it clear that English 
view words as containing or failing to contain thoughts , depending 
success or failure of the speaker's "insertion" process. 

(10) That thought is in practically every other word 
(11) The sentence was filled with emotion 
(12) The lines may rhyme, but they are empty of both meanmf!! 

f eeling 
(13) Your words are hollow - you don ' t mean them. 

Or, in general, there is another class of examples that imply that 
contain or convey thoughts and feelings when communication is 
We assert, without batting an eyelash, that "the meaning is right 
the words." Further instances are to be found in the Appendix . 

It may be that the fault in a communication failure does not lie 
speaker. Perhaps , somehow, the listener has erred . In the framework 
conduit metaphor, the listener's task must be one of extraction . He 
the meaning "in the words" and take it out of them, so that it gets' 
head. " Many expressions show that English does view the matter in 

(14) Can you actually extract coherent ideas from that prose? 
(15) Let me know if you find any good ideas in the essay 
(16) I don ' t get any feelings of anger out of his words. 

Curiously, my initial work on these expressions suggests that it is 
when speaking and thinking in terms of the conduit metaphor, to 
speaker for failures. After all, receiving and unwrapping a package 
passive and so simple - what can go wrong? A package can be 
impossible to open. But , if it is undamaged , and successfully ope 
can fail to find the right things in it? Thus, there are graphic and 
expressions which blame particularly writers for making the package 
to open, as in (17) through (19). 

(17) That remark is completely impenetrable 
(18) Whatever Emily meant, it's likely to be locked up in that 

little verse forever 
(19) He writes sentences in such a way as to seal up the meaning in 
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art from readers and listeners " not paying attention to what's there 
8 01 , a~ords ,,, the conduit metaphor offers little explanation for failing to 
in th ~, enough thoughts or the right thoughts in "what someone says." 
"tind Id someone discover too many thoughts , however, we have a wonder­
Sh

oU
. bsurd expression faulting him for this. 

foll~o) You're reading things into the poem. 
( ower of the framework to enforce consistency of rationale even when 

fhe ~su ltS are inane should be apparent here. We must see the reader as 
the I g surreptitiously made use of his power to insert thoughts into words 
~~~~ he should have restricted himself purely to extraction. He sneaked 
those thoughts into the words himself and then turned around and pre-

ded that he found them there . Perhaps because the problem of too 
te:ch meaning occurs more often in reading , we have never developed the 
:rresponding expression for speaking - "hearing things into the poem. " 
~n s tead, we use " reading things into" for both modalities . Once again, 
fur ther examples appear in the Appendix . 

Perhaps we should pause at this point and set up some apparatus for 
genera lizing what we have seen so far. It is not the numbered sentences 
above that are important , but rather the expressions in italics . These expres­
sions could appear in many different utterances and take many different 
forms, and we have as yet no way of isolating what is crucial to them. Notice , 
for instance , that in every example there has been one word, such as "ideas ," 
or "thoughts ," or "meanings ," or "feeling ," which denotes internal concep­
tual or emotional materia l. Apart from what seem to be minor stylistic co­
occurence restrictions , these and other terms like them can be substituted 
freely fo r one another. Thus, it is irrelevant to an example which one of these 
is present , and it would be helpful to have some abbreviation for the entire 
group. Let us picture each person as having a "repertoire" of mental and 
emotional material. This will allow us to say that any term denoting a reper-
toire member, abbreviated " RM , " will fit , say, as object in (1) and produce an 
example utterance. Underlying (1), (2), and (3), then , are what we shall call 
"Core expressions," which can be written as follows. 

(21) get RM across [underlying (1)] 
(22) RM comes through (to someone) [underlying (2)] 

l' (23) give (someone) RM [underlying (3)]. 
( he parentheses in (22) and (23) indicate optional complements. Examples 
4) through (20) , in addition to a term from the RM group , all contain 

anOther te rm , such as "word ," "phrase ," "sentence ," or "poem ." These 
WfOrds, in their basic senses at least , designate the external physical patterns 
~h marks or sounds that do pass between speakers . Such energies, unlike 
th e t~oughts themselves , are received bodily, and are what information 
Se eOnsts would have called "signals ." If we adopt this generic name for the 
th cOnd group , and abbreviate it as "s," then the core expressions for (4) 

rough (6) a re, 
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(24) capture RM in s [underlying (4)]; 
(25) put RM into s [underlying (5)]; 
(26) pack RM into s [underlying (6)] . 

In the Appendix, the core expression is always given first, and is 
followed by one or two examples. Obviously, each core expression 
responsible for a very large number of different sentences. 

The conduit metaphor, and the core expressions which embody 
serve a great deal more investigation and analysis. My listing of the 
expressions is most likely far from complete , and the logical 
tions of this paradigm affect both the syntax and the semantics of 
words which are not themselves part of the core expressions. Later 
shall focus on one such reverberation, which affects the entire s 
Apart from this , however, we shall have to be content to close the 
discussion with a brief characterization of some further types of 
expression. 

Our examples thus far have been drawn from the four categories 
constitute the "major framework" of the conduit metaphor. The 
expressions in these categories imply, respectively, that: (1) language 
tions like a conduit, transferring thoughts bodily from one person 
other; (2) in writing and speaking, people insert their thoughts or 
in the words; (3) words accomplish the transfer by containing the 
or feelings and conveying them to others; and (4) in listening or 
people extract the thoughts and feelings once again from the words. 
yond these four classes of expressions, there are a good many 
which have different, though clearly related, implications . The fact 
is quite foreign to common sense to think of words as having "i 
makes it quite easy for us to abstract from the strict, "major" 
the metaphor, in which thoughts and emotions are always COliulIJU;;' 

something. That is, the major framework sees ideas as existing 
within human heads or, at least , within words uttered by humans. 
"minor" framework overlooks words as containers and allows ideas 
feelings to flow, unfettered and completely disembodied , into a 
ambient space between human heads . In this case , the conduit of 
becomes, not sealed pipelines from person to person, but rather 
pipes which allow mental content to escape into , or enter from, this 
ent space. Again, it seems that this extension of the metaphor is ail 
the fact that , somewhere, we are peripherally aware that words do 
really have insides . 

In any case, whatever the cause of the extension , there are three 
ries of expressions in the minor framework. The categories imply, 
tively, that: (1) thoughts and feelings are ejected by speaking or 
into an external "idea space": (2) thoughts and feelings are reified in 
external space , so that they exist independent of any need for 
human beings to think or feel them; (3) these reified thoughts and 
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or may not, find their way back into the heads of living humans. 
rJ13Y, outstanding examples of minor framework expressions are, for the 
Saine 

51 category, 
/ir put RM down on paper 

(27) Put those thoughts down on paper before you lose them! 
pour RM out 

(28) Mary poured out all of the sorrow she had been holding in for so long. 
get RM out 

(29) You should get those ideas out where they can do some good. 
And fo r the second category, 

RM float around 
(30) That concept has been floating around for decades. 

RMfind way 
(31) Somehow, these hostile feelings found their way to the ghettos of 

Rome. 
fi nd RM EX LOC 

(32) You 'll find better ideas than that in the library. 
(33) John found those ideas in the jungles of the Amazon, not in some 

classroom. 
(EX LOC here stands for any locative expression designating a place 
other than within human beings, that is , an external locative. ) 

And for the third category, 
absorb RM 

(34) You have to "absorb" Aristotle 's ideas a little at a time . 
RM go over someone's head 

(35) Her delicate emotions went right over his head. 
get RM into someone's head 

(36) How many different concepts can you get into your head in one 
evening? 

For fu rther examples , see the Appendix. 

The toolmakers paradigm 

In order to investigate the effect of the conduit metaphor on the thought 
processes of speakers of English , we need some alternate way of conceiv­
ing of human communication. We require another story to tell, another 
;Odel, so that the deeper implications of the conduit metaphor can be 
f rawn out by means of contrast. Simply speaking, in order to engage in 
. rarne restructuring about human communication , we need first an oppos­
ing frame. 

a 1'0 begin this other story, I should like to suggest that, in talking to one 
I nothe r, we are like people isolated in slightly different environments . 
rnagine , if you will , for sake of the story, a huge compound , shaped like a 
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Figure 10.1. The toolmakers paradigm. 

wagon wheel (see Figure 10.1) . Each pie-shaped sector of the wheel 
environment, with two spokes and part of the circumference 
walls. The environments all have much in common with one 
water, trees , small plants, rocks , and the like - yet no two are exactly 
They contain different kinds of trees , plants , terrain, and so on. 
in each sector is one person who must survive in his own special 
ment. At the hub of the wheel there is some machinery which can 
small sheets of paper from one environment to another. Let us 
the people in these environments have learned how to use this 
to exchange crude sets of instructions with one another - i 
making things helpful in surviving, such as tools , perhaps , or she 
foods, and the like. But there is, in this story, absolutely no way 
people to visit each other's environments , or even to exchange s 
the things they construct. This is crucial. The people can only 
these crude sets of instructions - odd looking blueprints scratched 
cial sheets of paper that appear from a slot in the hub and can be 
in another slot - and nothing more. Indeed , since there is no way to 
across the walls of the sectors , the people only know of one 
existence indirectly, by a cumulative series of inferences. This paIt 
story, the no visiting and no exchange of indigenous materials rule, we 
call the postulate of "radical subjectivity." 

In the analogy, the contents of each environment , the " indigenouS 
als," represent a person 's repertoire. They stand for the internal 
feelings , and perceptions which cannot themselves be sent to 
any means that we know of. These are the unique material with w 
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n must work if he is to survive. The blueprints represent the signals of 
"e rs~ 1 communication , the marks and sounds that we can actually send to 
\l tl lll ,,1 .. 

'Inother. We shall have to Ignore the questIon of how the system of 
one ' ctions became established, even though this is an interesting part of 
. strll 
10 sto ry. We shall simply assume that it has reached some sort of steady 
t\le · and shall watch how it functions . 
sta~~~pose that person A has discovered an implement that is very useful to 
. Say he has learned to build a rake and finds he can use it to clear dead 

\lln:~s and other debris without damaging the living plants. One day person 
~a oes to the hub and draws as best he can three identical sets of instruc­
. ~s fo r fashioning this rake and drops these sets in the slots for persons B, 
~o and D. As a result, three people struggling along in slightly different 
e~vironments now receive these curious sheets of paper, and each .one goes 
to work to try to construct what he can from them. Person A's environment 
has a lot of wood in it, which is probably why he has leaves to rake in the 
first place. Sector B, on the other hand, runs more to rock , and person B 
uses a lot of rock in his constructions. He finds a piece of wood for the 
handle, but begins to make the head of the rake out of stone. A's original 
rake head was wood. But since it never occurred to him that anything but 
wood would be available or appropriate , he did not try to specify wood for 
the head in his instructions. When B is about halfway finished with the 
stone rake head, he connects it experimentally to the handle and realizes 
with a jolt that this thing, whatever it is , is certainly going to be heavy and 
unwieldy. He ponders its possible uses for a time , and then decides that it 
must be a tool for digging up small rocks when you clear a field for plant­
ing. He marvels at how large and strong person A must be , and also at what 
small rocks A has to deal with. B then decides that two large prongs will 
ma ke the rake both lighter and better suited to unearthing large rocks . 

Quite happy with both his double-bladed rock-pick and his new ideas 
about what this fellow A must be like, person B makes three identical sets 
of instructions himself, for his rock-pick, and inserts them in the slots for 
~, C, and D. Person A, of course, now assembles a rockpick following B's 
Instructions , except that he makes it entirely of wood and has to change the 
~eSlgn a little if a wooden, two-pronged head is to be strong enough. Still , 
In hiS large ly rockless environment, he cannot see much use for the thing, 
and Worries that person B has misunderstood his rake . So he draws a 
~econd set of more detailed instructions for the rake head, and sends them 
pUt to everyone. Meanwhile , over in another sector, person C, who is 
b artlcula rly interested in clearing out a certain swamp, has created , on the 
a;sls of these multiple sets of instructions - the hoe. After all, when you 
CI: dealing with swamp grass and muck , you need something that will slice 
tio anly through the roots . And person D, from the same sets of instruc-
~~ ' has come up with a gaff. He has a small lake and fishes quite a bit. 

though it would be interesting to get to know C and D, the primary 
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then it follows that "common sense" about language may be 
confess that it took nearly five years for me to come around to 
subjectivism as "common sense ." What stood in the way was 
counter-argument, but rather the simple inability to think clearly 
matter. My mind would seem to go to sleep at crucial moments , 
only the mounting weight of more and more evidence that finally 
to stay awake. Thus , there is the likelihood that arguments 
models either will not be needed, or alternatively, if they are 
fall on deaf ears until the biasing effect of the conduit metaphor 
dealt with. Most important, then, is some survey of the evidence 
conduit metaphor can and does influence our thinking. 

Semantic pathology 

Let us assume now, for the sake of argument, that it is agreed that 
nication functions as the toolmakers paradigm suggests, and not 
conduit metaphor would have it. And let us assume further that the. 
ing implications of the two frames are theoretically interesting 
important. You may well grant me these things and still hold 
conduit metaphor expressions in everyday language do not really 
or confuse, our thought processes. After all, all of us succeeded in 
mental gears and thinking about language in terms of the toolmaken 
digm right here in the present discussion . The conduit metaphor 
prevent us from doing this . Where really is the problem? How can 
troublesome arise from a conceptual frame that we were able to 
easily? This is the question to which we shall address ourselves 
the conduit metaphor really bias our thinking? And if so , how? 

To begin with, it must be made clear that no speaker of English, 
your author, has discarded the conduit metaphor. Thinking in terms 
toolmakers paradigm briefly may, perhaps, have made us aware 
conduit metaphor. But none of us will discard it until we succeed in 
ing about an entire series of linked changes in the English Ian 
logic of the framework runs like threads in many directions 
syntactic and semantic fabric of our speech habits . Merely becoming 
zant of this in no way alters the situation. Nor does it appear that 
adopt a new framework and develop it while ignoring the cloth 
language. For everywhere one runs into the old threads , and 
pushes conversation and thought back a little way toward the 
pattern. No matter how otherworldly this may seem, there is some 
ingly poignant evidence that it has occurred and continues to occur. 

The precise claim being made here is important. It has to do , I 
with one of the ways in which people commonly misunderstand the 
hypothesis . I do not claim that we cannot think momentarily in 
another model of the communication process. I argue, rather, 
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. wi ll remain brief, isolated , and fragmentary in the face of an 
tl1illkl nted system of opposing attitudes and assumptions. 
elltrenc e not been able to gather hard statistics about the number of core 

I l1 a~ions arising from the conduit metaphor. Indeed , inasmuch as the 
e"preSS

t 
of a "core expression" is itself somewhat loose , and inasmuch as it is 

c~llce~t in some cases to decide whether an expression should or should not 
dlffic~ed I am not sure whether hard statistics can ever be assembled. 
be \Is the'less, the present tally of conduit metaphor expressions is about 140. 
!'lever looks about for alternative ways of speaking about communication -
If one which are either metaphorically neutral, or metaphorically opposed to 
ways onduit framework - the list of expressions numbers between 30 and 40. 
the~nservative estimate would thus be that, of the entire metalingual appara­
AC of the E nglish language, at least seventy percent is directly, visibly, and 
tUS h d· h aphically based on t e con U1t metap or. 
gr Whatever influence the remaining thirty percent might have appears to 
be weakened beyond this direct proportionality by several factors . First , 
these expressions tend to be the multisyllabic, latinate abstractions ("com­
municate," "disseminate, " "notify," "disclose, " and so on) which are nei­
ther graphic nor metaphorically coherent. Thus , they do not present an 
alternative model of the communication process , which leaves the notion 
of "putting ideas into words" as the sole available conception. Second, 
most of them can be used with the adjunct " in words" ("in s," more 
generally), thereby losing their neutrality and lending added support to the 
conduit metaphor. "Communicate your feelings using simpler words," for 
example, succeeds in avoiding the conduit metaphor, whereas, "Communi­
cate your feelings in simpler words," does not. And finally, to the extent 
that etymologies are relevant, many of these expressions have roots which 
spring directly from the conduit framework ("express," "disclose ," etc). 
See Part Two of the Appendix for this listing. 

The simplest , and perhaps most convincing illustration of our depen­
dence on the conduit metaphor core expressions is a test that can be per­
~rmed b~ anyone. Familiarize yourself with the listings in the Appendix. 
E hen begIn to become aware of, and try to avoid , conduit metaphors . 

very ti me you find yourself using one, see if you can replace it with a 
n~utra l expression , or some circumlocution. My experience in teaching 
~ asses which dealt with this subject has been that I am constantly called to 
s CCOunt by my students for using the expressions I am lecturing about. If I 
i~eak very carefully, with constant attention , I can do fairly well at avoid­
a ~l them. But the result is hardly idiomatic English. Instead of walking into 
Say a~,sroom and asking "Did you get anything out of that article?" I have to 
ass ~ Were you able to construct anything of interest on the basis of the 
fre~g~ed text?" If one should look , I daresay even the present article is not 
\\lith rom conduit metaphor expressions. I ended the preceding section 

a mInor framework, category three example , (141) in the Appendix, 
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when I wrote: "The arguments will fall on deaf ears. " Practically 
if you try to avoid all obvious conduit metaphor expressions in your 
you are nearly struck dumb when communication becomes the topic 
can say to your wayward student , "Try to communicate more 
Reginald," but it will not have nearly the impact of, "Reginald, you 
to learn how to put your thoughts into words." 

But even if you could avoid all such obvious conduit" 
this would still not free you from the framework. The threads , as I 
nearly everywhere. To see that they go much deeper than just a 
expressions, I should like to resurrect a concept from 
semantics. In his Principles of Semantics, Stephen Ullmann (1957, 
makes use of the term semantic pathology. A semantic pathology 
"whenever two or more incompatible senses capable of figuring 
fully in the same context develop around the same name. " For some 
my favorite English illustration of this was the delicate and difficult 
lem of distinguishing sympathy from apology. That is, "I'm 
mean either "I empathize with your suffering," or "I admit fault and 
gize." Sometimes people expect apologies from us when we only 
sympathize, in which case saying, "I'm sorry, " is either the perfect 
the opening line of a fight. Other times, people think we are 
when they see no need for us to apologize and respond with, 
alright , it wasn 't your fault. " 

As I studied the conduit metaphor, however, I came to rely 
example less and less. I kept coming across terms which were 
between what we have here called "repertoire members" and what 
called "signals." I would find a word which , in its basic sense , 
some grouping of the marks or sounds which we do exchange 
another. But then I would use it in sentences and realize that it 
just as easily and just as often to segments of human thought or 
Consider the word "poem ," for example . In (37) through (39) , 

(37) The poem was almost illegible 
(38) The poem has five lines and forty words 
(39) The poem is unrhymed, 

this word clearly refers to a text, some signals involving either 
sounds. For sake of clarity, let us call the word-sense operating 
(for an operational definition of "word-sense ," see Reddy, 1 
notice that , in (40) through (42) , 

(40) Donne's poem is very logical 
(41) That poem was so completely depressing 
(42) You know his poem is too obscene for children , 

the most probable referent of the work is not a text, but rather the 
and emotions assembled in the reading of a text. I say "most 
here because it is possible to imagine contexts in which the 
actually once again a text. Suppose, for instance , (41) is 
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of penmanship about a child 's hasty copy of some poem. Barring 
teacher usual contexts , however, "poem" in these examples refers to con­
such u~ and emotional material. The word-sense functioning here we shall 
eeptU

a
•• Example (43) can be read with either POEM! or POEM2. II pO E'''2' . 

ea 3 Martha 's poem IS so sloppy! 
(4) easy to see that this ambiguity of the term "poem" is intimately 
It . !~ to the conduit metaphor. If the words in language contain the ideas, 

relate . d f " en POEM! contams POEM2, an metonymy, a process 0 meamng extensIOn 
th nd in importance only to metaphor, takes over. That is , when two 
secotieS are always found together in our experience , the name of one of 
~:;~ _ usually the more concrete - will develop a new sense which refers 

the other. Just as ROSE! ( = the blossom) developed ROSE2 ( = the shade 
~ pinkish red) by metonymy, so POEM! gave ris~ t? POEM2. For, in terms of 
the conduit metaphor, the two are seen as eXisting together, the second 
with in the first , and all the conditions for metonymy are met. As long as we 
are happy with the conduit metaphor, then this ambiguity is in no way 
problemat ic , and is certainly not a semantic pathology. 

But now consider what happens to the linguistic idealist who wants to 
think about communication in terms of the toolmakers paradigm and radi­
cal subjectivism without making any changes in the English language. In 
this new model , the words do not contain the ideas , and so POEM! does not 
contai n POEM2. Instead, it is of greatest importance to preserve a principled 
dist inction between POEM! and POEM2. There is in most cases only one POEM!, 

one text , to worry about. But because of the differences in repertoires from 
one person to the next , and because of the difficult task of assembling these 
mental and emotional materials on the basis of the instructions in the text , 
it is obvious to our theorist that there will be as many POEM2'S in existence as 
there are readers or listeners . These internal POEM2' S will only come to 
resemble one another after the people expend some energy talking with 
one another and comparing notes. There is now not the slightest basis for a 
metonymical extension of POEM! to POEM2. If we had viewed language in 
terms of the toolmakers paradigm historically, these two profoundly differ­
ent concepts would never have been accessed by the same word . Talking 
~out an entire series of slightly, or even terribly, different entities as if 
t ere were only one would obviously have led to communicative disaster. 
id We see, then , that things have taken a troublesome turn for our linguistic 

ealtst. This ambiguity of the word "poem" is for him a real and severe 
Serna . b ntic pathology. Other speakers , who accept the conduit metaphor, can 

he perfectly blase about it. But he cannot. It befuddles the very distinction 
e IS m . 

Still ' ost concerned to make and bnng others to make . More troublesome 
llle IS. the fact that this pathology is global. It is not an isolated develop­
"p nt In the language, involving only the word "poem. " I have discussed 
\l;h~ern" here as a paradigm case for the entire class of words in English 

Ich denote signals . Analogous examples are available for all of the s 
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words discussed on page 169 - "word ," "phrase, " "sentence, " " 
"novel ," and so on. Even the word " text" has the two senses , as 
by (44) and (45): 

(44) I am tired of illegible texts 
(45) The text is logically incoherent. 

In addition, all the proper names of texts, poems , plays , novels, 
and the like share this ambiguity. Notice, 

(46) The Old Man and the Sea is 112 pages long 
(47) The Old Man and the Sea is deeply symbolic. 
As I became aware of this systematic, widespread semantic 

was , of course, far less impressed with the difficulties caused 
sorry." For here was a case that involved more words than any 
had ever heard of. Furthermore, this case showed that semantic 
could be completely normal with respect to one view of reality, and 
same time, pathological with respect to another view. Or in other 
here was some strong evidence that language and views about 
to develop hand in hand . Finally, I also noticed that this new, 
pathology affected what might be called the "morphosemantics" 
words involved . Suppose , for example, we pluralize the word 
shown in (48), 

(48) We have several poems to deal with today , 
this produces a form whose most natural referents are a number of 
that is , a series of different texts . It would be quite unnatural to 
and mean that there were several internal POEM2' S, Michael 's POEM2, 

POEM2, Alex 's POEM2, and so on, all constructed from the same POEM!, 
were to be discussed on a given day. What this means is that , 
POEM! , pluralizes with the change in morphology, the other sense, 
lost in this change . In the case of proper names, pluralization is 
problematic. For most names of texts , there is no morphology de 
the plural. How should our budding radical subjectivist pluralize 
Man and the Sea? Does he say, "Our internal The Old Man and the 
Or should it be, "Our internal Old Man and the Sea"? And notice 
will not help him very much to use (49) , or (50). 

(49) Our versions of the poem 
(50) Our versions of The Old Man and the Sea. 

For if, in (49), the word " poem" means POEM l , then this phrase 
variants of the text - which is not what he wants to say. On the 
if "poem" means POEM2 , then he is still in trouble . Now it sounds Ii 
is one proper and correct POEM2, available to us all, which we may 
for reasons of taste , alter slightly. The radical subjectivism, the 
nontransferability of any "correct" POEM2 , is muddied completely 
and (50) . This most important fact, that there is one POEM! but 
many POEM2'S, cannot be expressed easily, consistently, or at all 

This discussion , though it says by no means all that could be sa 
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1 initial illustration of what would happen to someone who really 
vides a! disca rd the conduit metaphor and think seriously and coherently in 
tried to f the toolmakers paradigm . He would face serious linguistic difficul­
terms 0 say the least, and would quite clearly have to create new language 
tieS , t~e~tructured his thought . But , of course , he would be likely to do this 
as h e. ~ he shared our present awareness of the biasing power of the conduit 
ol1ly! hor. So far as I know, none of the thinkers who have tried to present 
metaPate theories of language and the nature of meaning have had this 
alte r:~ess. Thus, the conduit metaphor has undercut them, without any 
awa:ledge on their part of what was happening. Of course , the problems 
kno cd by this confusion in aesthetics and criticism are legion , and it is easy 
caus I ' b I' f k' h' H document my calms y ana YSls 0 wor SIn t IS area. owever, a more 
to nvincing documentation - indeed, the most convincing documentation 
c~e could wish for - is to be found in the historical development of mathe-
~a(iCal information theory. For here, if ever, with both a concept-free 
algebra of information , and working machines to use as models , the effect 
of the condui t metaphor should have been avoided . But , in fact , it was not. 
And the conceptual basis of the new mathematics , though not the mathe­
matics itself, has been completely obscured by the semantic pathologies of 
the conduit metaphor. 

The framework of mathematical information theory has much in com­
mon with our toolmakers paradigm. Information is defined as the ability to 
make nonrandom selections from some set of alternatives. Communica­
tion , which is the transfer of this ability from one place to another, is 
envisioned as occurring in the following manner. The set of alternatives 
and a code relating these alternatives to physical signals are established , 
and a copy of each is placed at both the sending and receiving ends of the 
system. This act creates what is known as an "a priori shared context," a 
prerequisite for achieving any communication whatsoever. At the transmit­
ting end , a sequence of the alternatives , called the message, is chosen for 
communication to the other end. But this sequence of alternatives is not 
sent. Rather, the chosen alternatives are related systematically by the code 
to some fo rm of energy patterns which can travel quickly and retain their 
shape while they do travel - that is , to the signals. 

The whole point of the system is that the alternatives themselves are not 
mOb!le, and cannot be sent, whereas the energy patterns, the "signals" are 
~Oblle . If all goes well, the signals, when they arrive at the receiving end , 
s re Used to duplicate the original selection process and recreate the mes­
oage. That is , using the relationships of the code and the copy of the 
t~lglna l set of alternatives, the receiving end can make the same selections 
geat Were made earlier on the transmitting end when the message was 
Ca nerated. Quantification is possible in this framework only because one 
pon Set up measures of how much the received signals narrow down the 

sSlble choices of preexistent alternatives . 
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In terms of our toolmakers paradigm, the predefined set of 
information theory corresponds to what we have called the 
The environments of the persons in the wagon-wheel compound all 
much in common - otherwise their system of instructions would not 
all . The "signals" of the mathematical theory are exactly the same 
"signals" - the patterns that can travel, that can be exchanged. In the 
of the compound, they are the sheets of paper sent back and forth . 
now, that in information theory, as in our paradigm, the alternatives 
"messages" - are not contained in the signals. If the signals were to 
the receiving end, and the set of alternatives was damaged or 
proper selections could not be made. The signals have no ability to 
alternatives with them ; they carry no little replica of the message. The 
notion of information as "the power to make selections" rules out 
that signals contain the message . 

Now, this may be abundantly clear when spelled out in this rasmonJ 
it seems to remain clear as long as information theory is 
simple , technical applications . But as most of you know, this 
hailed as a potential breakthrough for biology and the social 
numerous attempts were made to extend its range of application to 
human language and behavior (see Cherry, 1966). Such 
course, were not simple and technical. They required a very clear 
standing, not so much of the mathematics of the theory, but rather 
conceptual foundations of the theory. By and large , these attempts 
accounted to be failures . I think that the reason for these failures 
interaction of the conduit metaphor with the conceptual fou 
information theory. As soon as people ventured away from the 
well-defined area of the mathematics , and were forced to rely 
ordinary language, the essential insight of information theory was 
beyond repair. 

The destructive impact of ordinary language on any extensions of 
tion theory begins with the very terms the originators (Shannon & 
1949) chose to name parts of the paradigm . They called the set of 
tives , which we have referred to here as the " repertoire ," the alDhauc~ 
true that in telegraphy the set of alternatives is in fact the al 
telegraphy was their paradigm example. But they made it quite clear 
word "alphabet" was for them a technical coinage which was 
refer to any set of alternative states , behaviors , or what have you. 
piece of nomenclature is problematic when one turns to human conllll~ 
tion. For years I taught information theory in a nonmathematical 
future English teachers , using the term " alphabet. " Always this 
confuse them , though I never could fathom why, until one year, a 
up her hand and said , "But you can't call the alternatives the signals." 
is strange , on the face of it , that Weaver, particularly, who was 
cerned about applying the theory to human communication, would 
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nnoticed . It confuses the all-important distinction between signals 
tllis gO Uertoire members . Substituting the present term, " repertoire ," for 
a[1d re~et" made my teaching much easier. 
"!1lpha 

nother mistake in terminology makes it seem probable that Shan-
But ~ Weaver were never quite clear themselves about the importance of 

[1~[1 ~~tinctiOn to their own system. Consider the choice of the term "mes­
tillS "\0 represent the selection of alternatives from the repertoire . "Mes­
sage " as the following examples show, partakes of the same semantic 
sage, " " 

ho1ogy as poem. 
pa

t
SI) I got your message (MESSAGE), but had no time to read it 

~S2) Okay, John , I get the message (MESSAGE2); let's leave him alone. 
F r info rmation theory, this is extremely confusing, because MESSAGE) 

~ans lite ra lly a set of signals , whereas MESSAGE2, means the repertoire 
m embers involved with the communication . For conduit-metaphor think­
~g, in which ~e. send and receive the MESSAGE2, within the M~SSAGE) , the 
ambigui ty is tnvlal. But for a theory based totally on the notIOn that the 
"message" ( MESSAGE2) is never sent anywhere , this choice of words leads to 
the collapse of the paradigm. Shannon and Weaver were very careful to 
point out that the " received signals" were not necessarily the "transmitted 
signal" because of the possible intervention of distortion and noise. But 
they blithely wrote the word "message" on the right , or receiving side of 
their fa mous paradigm (Shannon & Weaver, 1949, p . 7) . At the very least 
they should have written " reconstructed message" there. In their theory, 
something is rebuilt on that right side which , hopefully, resembles the 
original message on the left side . The ambiguity of the word "message" 
should have led them to regard this word as a disaster and never to consider 
it for use. 

If they did not , I believe it is because their thought processes were 
responding to the biasing effect of the conduit metaphor. Weaver, it seems , 
C?uld not hold the theory clearly in mind when he spoke of human commu­
nIcation, and used conduit metaphor expressions almost constantly. "How 
~rec i sel y," he asked , "do the transmitted symbols convey the desired mean­
Ing?" [. . h ' . Ita lIcs mine] (p. 4) . Or he compared two " messages , one of which is 
8 eavdy loade~ with meaning and the other of which is pure nonsense" (p . 
~. In truth , It seems that he still thought of the MESSAGE2, the repertoire 
n embers, as being sent across the channel , even though this destroys the 

hOtdlon of information as selective power. Weaver hedges significantly when 
e e 'b Sa scn es the action of the transmitter. It "changes" he says , " the mes-

de~e Into the signal" [italics Weaver's] (p . 7) . Really, this is a strange 
nOt~:IP lton. A code is a relationship between two distinct systems. It does 
sYSt change" anything into anything else. It merely preserves in the second 
sou~; the patte rn of organization present in the first system. Marks or 
tlllor s are not transmuted into electronic pulses. Nor are thoughts and 

IOns magically metamorphosed into words. Again , this is conduit-
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metaphor thinking. There is no justification whatsoever in 
theory for talking about communication this way. 

It is worth noting that Shannon, who actually originated the 
ics , may have had a more coherent understanding than Weaver. At 
points in his own exposition , Shannon used exactly the right ordin 
guage terms . He wrote, "The receiver ordinarily performs the 
eration of that done by the transmitter, reconstructing the message 
the signal" (p. 34). But it still does not seem that he perceived the 
done to the paradigm by his own and Weaver's conduit metaphori 

Quite the same thing can be said for other ways of speaking 
with information theory. They do violence to the theory, yet 
uphold the conduit metaphor admirably. Consider "encode" and" 
These mean to put the repertoire members "into" code, and then 
them out of code , respectively. Or think about the term "info 
tent." The theory conceives of information as the power to 
organization by means of nonrandom selections . Signals do 
They cannot contain anything. If the conduit metaphor is capable of 
encing thought processes, then why has an entire generation of 
theorists talked in this confusing and detrimental way? One would 
suppose that Weaver and many researchers who have followed him 
simply bent on professional destruction . It seems easier to believe 
English language has the power to lead them astray. 

A recent anthology collecting psychological and sociological 
create a communication theory for human interactions points out 
introduction that "investigators have yet to establish a completely 
able definition of communication" (Sereno & Mortensen , 1970, p . 2). 

it goes on to say, 

Those models based upon a mathematical conception describe comm 
analogous to the operations of an information processing machine: an event 
in which a source or sender transmits a signal or message through a channel 
destination or receiver. [italics from anthology] (p . 71) 

Notice the statement , " transmits a signal or message. " Here , 
years after Shannon and Weaver, the same confusion persists -
"message" be sent , or not? And it persists in almost every article 
volume. Consider one more brief example. "The theory [of' 
was concerned with the problem of defining the quantity of i 
contained in a message to be transmitted .. . " (p. 62) . Note 
information is contained in a transmitted "message ." If the author 
MESSAGE l , then he is thinking in terms of the conduit metaphor, and 
that information is contained in the signals . If he means MESSAGE2, 

is saying that repertoire members, which are transmitted inside of 
have inside of them something called information , which can be m 
Either way, the insight of information theory has been overwhelmed. 
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Social implications 

ld like to conclude with some remarks on the social implications of 
I snO~uation we have outlined. If the English language has a less than 
tne Slate idea of its own workings, and if it has the power to bias thought 
acCllr sses in the direction of this model , what practical impact does this 
proc~ We have seen evidence that the conduit metaphor can confuse seri­
nave 'ttempts at theory building - but does it matter at all to the man on the 
oUS a . . 

t to mass culture, to federal pohcy-makmg? 
str;em'ust limit myself here to suggesting two ways in which the conduit 

taphor does matter to all speakers of English. To discuss the first way, I 
~~uld like to return to the "stories" told in an earlier section and add a 

fin al sequel. 
It came to pass , one year, that an evil magician , who was an expert at 

hypnosiS, fl ew over the toolmakers' compound. Looking down , he saw that, 
despite the formidable handicaps , A, B, C, and D were doing quite well with 
their system of instruction sending . They were very aware that communicat­
ing was hard work . And their successes were extremely rewarding to them , 
because they retained a distinct sense of awe and wonder that they could 
make the system work at all. It was a daily miracle , which had improved their 
respective standards of living immensely. The evil magician was very upset 
about th is , and decided to do the worst thing he could think of to A , B, C, 
and D. What he did was this. He hypnotized them in a special way, so that , 
afte r they received a set of instructions and struggled to build something on 
the basis of them, they would immediately forget about this . Instead , he 
planted in them the false memory that the object had been sent to them 
directly fro m the other person, via a marvelous mechanism in the hub. Of 
Course , this was not true. They still had to build the objects themselves , out 
of their own materials - but the magician blinded them to this . 

As it tu rned out , the evil magician 's shrewdness was profound. For even 
though, objectively, the communications system of the compound had not 
changed one bit, it nevertheless fell very quickly into disuse and decay. 
~nd as it crumbled , so did the spirit of harmony and communal progress 
t. at had always characterized the relations of A , B, C, and D. For now, 
Sl~ce they would always forget that they had assembled an object them-

t
se 

Ves and thus bore a large share of responsibility for its shape, it was easy 
o nd' I Ie .ICU e the sender for any defects. They also began to spend less and 

sc
ss 

tIme working to assemble things , because , once the mental block de­
th: nded, there was no feeling of reward for a job well done. As soon as 
Weir fin ished an assembly, the hypnosis would take effect, and suddenly -
do ' even though they were worn out , still , it was the other fellow who had 
a fin ~ all the hard, creative work of putting it together. Any fool could take 
andnl~hed product out of the chamber in the hub. So they came to resent , 

t erefore abandon , any assembly jobs that required real work. But this 
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was not the worst effect foreseen by the evil magician when he 
peculiar spell. For, indeed , it was not long before each of the persons 
to entertain, privately, the idea that all the others had gone insane. 
would send instructions to the others for some device of which he 
particularly proud , just as he had always done. Only now of 
believed that he sent , not instructions, but the thing itself. Then , 
others would send him instructions in return, to confirm their receipt 
he would assemble the object, forget , think that they had returned 
thing itself, and then stare in horror at what he saw. Here he had sent 
a wonderful tool, and they returned to him grotesque parodies. 
what could explain this? All they had to do was to successfully 
object from the chamber in the hub . How could they change it so 
ingly in performing an operation of such moronic simplicity? Were 
imbeciles? Or was there perhaps some malice in their behavior? In the 
A, B, C, and D all came privately to the conclusion that the 
either become hostile or else gone berserk. Either way, it did not 
much . None of them took the communications system seriously any 

Among other things, this sequel attempts to sketch some of the 
and psychological effects of believing that communication is 
without effort" system, when, in fact, it is an "energy must be 
system. I am sure that no one has failed to realize that , to the 
the parable applies, the evil magician is the English language, 
hypnotic spell is the bias imparted to our thought processes by the 
metaphor. This model of communication objectifies meaning in a 
ing and dehumanizing fashion. It influences us to talk and think 
thoughts as if they had the same kind of external , intersubjective 
lamps and tables . Then , when this presumption proves dramatically 
operation, there seems to be nothing to blame except our own 
malice. It is as if we owned a very large, very complex computer -
been given the wrong instruction manual for it. We believe the 
things about it, and teach our children the wrong things about 
simply cannot get full or even moderate usage out of the system. 

Another point from the story worth emphasizing is that , to the 
that the conduit metaphor does see communication as requiring some 
expenditure of energy, it localizes this expenditure almost totally 
speaker or writer. The function of the reader or listener is triv 
radical subjectivist paradigm , on the other hand , makes it clear that 
and listeners face a difficult and highly creative task of recon 
hypothesis testing. Doing this work well probably requires con~IU~ 
more energy than the conduit metaphor would lead us to expect. 

But we are still a long way from government policy in these 
us turn , then , to the second example of the impact of the conduit 
which will help to close this gap. The expression employed in (53), 
114 in the Appendix , 
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you' ll find better ideas than that in the library, 
(S3 ~ ed fro m the conduit metaphor by a chain of metonymies . That is, 

is der.
1v 

k of the ideas as existing in the words, which are clearly there on the 
we 111 11150 the ideas are "there on the pages" by metonymy. Now the pages 
pag~s ' t he books - and again, by metonymy, so are the ideas . But the books 
afe 111 the libraries , with the final result that the ideas, too , are " in the 
are 111 5 " The effect of this , and the many other minor framework core 
libran ~i~n5 i5 to suggest that the libraries, with their books , and tapes , and 
e"presand photographs , are the real repositories of our culture. And if this 
/ilJ1I5'e then naturally we of the modern period are preserving our cultural 
's IfU , 
I 'tage better than any other age, because we have more books, films , 
hen d . d b' l'b ' 5 and 50 on , store In more an Igger I ranes . 
ta~:~pose now that we drop the conduit m~taphor and t~ink ~f this s~me 
'tuation in terms of the toolmakers paradigm. From thiS POInt of View, 
:~efe are of course no ideas in the words, and therefore none in any books , 
nOf on any tapes or records. There are no ideas whatsoever in any libraries . 
All that is stored in any of these places are odd little patterns of marks or 
bumps or magnetized particles capable of creating odd patterns of noise . 
Now, if a human being comes along who is capable of using these marks or 
sounds as instructions, then this human being may assemble within his head 
some patte rns of thought or feeling or perception which resemble those of 
intelligent humans no longer living. But this is a difficult task , for these 
ones no longer living saw a different world from ours , and used slightly 
different language instructions. Thus , if this human who enters the library 
has not been schooled in the art of language , so that he is deft and precise 
and thorough in applying instructions, and if he does not have a rather full 
and flexible repertoire of thoughts and feelings to draw from , then it is not 
likely that he will reconstruct in his head anything that deserves to be called 
"his cultural heritage." 

Quite obviously, the toolmakers paradigm makes it plain that there is no 
~ultu re in books or libraries , that , indeed , there is no culture at all unless it 
IS reconstructed carefully and painstakingly in the living brains of each new 
generation. All that is preserved in libraries is the mere opportunity to 
~erfo~m this reconstruction. But if the language skills and the habit of 
nngagmg in reconstruction are not similarly preserved , then there will be 
~ CUlture, no matte r how large and complete the libraries may become. 
on~ do not preserve ideas by building libraries and recording voices. The 
as t~ Way to preserve culture is to train people to rebuild it , to " regrow" it, 
the e Word "culture" itself suggests , in the only place it can grow - within 

rnselves l' . 
tool

he diffe rence of viewpoint here between the conduit metaphor and the 
dYin~akers paradigm is serious, if not profound . Humanists appear to be 

these days , and administrators and governments seem to feel few 
Unctions about letting this occur. We have the greatest, most sophisti-
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cated system for mass communication of any society that we know 
yet somehow mass communication becomes more and more 
with less communication. Why is this? One reason, at least, may be 
are following our instruction manual for use of the language system 
carefully - and it is the wrong manual. We have the mistaken, 
metaphor influenced view that the more signals we can create, 
more signals we can preserve , the more ideas we "transfer" and 
We neglect the crucial human ability to reconstruct thought patterns 
basis of signals and this ability founders . After all , "extraction" is a 
process, which does not require teaching past the most rudimentary 
We have therefore, in fact , less culture - or certainly no more 
than other, less mechanically inclined, ages have had . Humanists, 
traditionally charged with reconstructing culture and teaching 
reconstruct it, are not necessary in the scheme of the conduit 
the ideas are " there in the library," and anyone can go in and "get 
In the toolmakers paradigm, on the other hand , humanists 
the repositories, and the only real repositories of ideas. In the si 
terms, the conduit metaphor lets human ideas slip out of human 
that, once you have recording technologies , you do not need 
more. 

I am suggesting, then , that in the same way that "urban renewal" 
the policymakers discussed in Schon's paper, the conduit metaphor is 
ing us down a technological and social blind alley. That blind alley is 
communications systems coupled with mass neglect of the inter!1al , 
systems responsible for nine-tenths of the work in com 
think we are "capturing ideas in words ," and funneling them out 
greatest public in the history of the world. But if there are no ideas 
this endless flood of words, then all we are doing is replaying the 
Babel - centering it, this time , around a broadcasting tower. 
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APPENDIX 

A partial listing of the meta lingual resources of English 

This appendix is divided in~o two parts. The first lists expressions arising 
f om the logic of the condUit metaphor; the second lists expressions which 
rre either metaphorically neutral or involve logics alternative to the con­
~uit metaphor. Further search for expressions, along with a more elaborate 
means of analyzing and classifying , will be required before either collection 
can be termed complete. In some cases , in Part One , core expressions 
which I have placed in one category could with justification be placed in a 
different category as well. These and other niceties must await later exposi­
tion . One or two examples follow each expression . 

Part One: The conduit metaphor 

J. THE MAJOR FRAMEWORK 

A. Implying that human language functions like a conduit enabling the 
transfer of repertoire members from one individual to another. 

1. ge t RM across (to someone) 
"You ' ll have to try to get your real attitudes across to her better. " 
"It's very hard to get that idea across in a hostile atmosphere ." 

2. put RM across (to someone) 
"If you salesmen can ' t put this understanding across to the cli­
ents more forcefully, our new product will fail. " 

3. give RM (to someone) 
"You know very well that I gave you that idea." 

4. give RM away 
"Jane gives away all her best ideas ." 

5. get RM from someone 
"Marsha got those concepts from Rudolf." 

6. RM get through (to someone) 
"Yo ur real feelings are finally getting through to me. " 

7. RM come through (to someone) 
"Apparently, your reasons came through to John quite clearly." 

8 "What comes through most obviously is anger." 
. RM Come across (to someone) 

"Your concepts come across beautifully. " 
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9. RM make it across (to someone) 
"Your thoughts here don 't quite make it across. " 

10. let someone have RM 
"Oh come on , let me have some of your great ideas about 

11 . present someone with RM 
"Well, you have presented me with some unfamiliar 
and I think I should let them settle awhile." 

12. Send RM (to someone) 
"Next time you write , send better ideas ." 

13 . language transfers RM 
"Language transfers meaning." 

B. Implying that , in speaking or writing , huma ns place their internal 
toire members within the external signals, or else fail to do so in 
cessful communication . 

14. put RM into s 
" It is very difficult to put this concept into words. " 

15. capture RM in s 
"When you have a good idea , try to capture it imm 
words . " 

16. fill s with RM 
"Harry always fills his paragraphs with meaning." 

17. pack s with RM 
" A good poet packs his lines with beautiful feelings." 

18. pack RM into s 
" If you can't pack more thought into fewer words ; 
never pass the conciseness test. " 

19. load s with RM 
" Never load a sentence with more thought than it can 

20. load RM into s 
"John loads too much conflicting feeling into what he 

21. insert RM in s 
" Insert that thought elsewhere in the sentence ." 

22 . include RM in s 
" I would certainly not include that feeling in your speech. 

23. burden s with RM 
"You burden your words with ra ther terribly complex 
ings. " 

24. overload s with RM 
" Harry does not exactly overload his paragraphs with 

25. stuff RM into s 
"You cannot simply stuff ideas into a sente nce any old 

26. stuff s with RM/full of RM 
"You have only a short time , so try to stuff the essay 
your best ideas." 
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" You can stuff the paper full of earthshaking ideas - that man 
still won't notice ." 

27. cram RM into s 
" Dickinson crams incredible amounts of meaning into her 
poems ." 

28. cram with RM/full of RM 
" He crammed the speech with subversive ideas. " 
" Harry crammed the chapter full of spurious arguments." 

29. unload RM in s 
"Unload your feelings in words - then your head will be 
clearer. " 

30 . fo rce RM into s 
"Don' t force your meanings into the wrong words ." 

31. get RM into s 
"I can ' t seem to get these ideas into words ." 

32. shove RM into s 
"Trying to shove such complicated meanings into simple sen­
tences is exceedingly difficult. " 

33 . fi t RM into s 
"This notion does not seem to fit into any words." 

C. Implying that signals conveyor contain the repertoire membe rs, or else 
fail to do this in unsuccessful communication. 
34. s carry RM 

"His words carry little in the way of recognizable meaning. " 
35 . s convey RM 

"The passage conveys a feeling of excitement. " 
36. s transfer RM 

" Your writing must transfer these ideas to those who need them." 
37. s display RM 

"This essay displays thoughts I did not think Marsha capable of. " 
38. s bring RM (with it) 

" His le tter brought the idea to the French pilots ." 
39. s conta in RM 

" In terms of the rest of the poem , your couplet contains the 
wrong kind of thoughts ." 

40. s have RM-content/RMa-content 
"The introduction has a great deal of thought content. " 
"The statement appears to have little emotional content. " 
"The speech has too much angry content. " 
(" RM a" stands for adjectives appropriate to repertoire me mbe rs.) 

41. RM be in s 
"That thought is in practically every phrase !" 

42. s be pregnant with RM 
"His words , pregnant with meaning , fell on receptive ears ." 
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43 . s be fraught with RM 

"The poem is fraught with dire thoughts about civilization. 
44 . s be saturated with RM 

"The last stanza is saturated with despair. " 
45 . s be hollow 

"Your words seem rather hollow." 
46 . s be full of RM 

"The oracle's words were full of meaning ." 
47 . s be without RM 

"The sentence is without meaning." 
48. s have no RM 

"Sam's words have not the slightest feeling of compassion. 

49. s be empty (of RM) 

"His lines may rhyme , but they are empty of either 1111;(11111] 

feeling." 
"The sentences are empty; they say nothing to me." 
"What the candidates have said is so much empty sound. " 

50. s be void of RM 

"The entire chapter is void of all useful ideas." 
51. s's RM/RM of s 

"The thought of this clause is somehow disturbing." 
"This paragraph 's thought is completely garbled ." 

52. s be bursting with RM 

"The poem is bursting with ecstasy!" 
53. s be overflowing with RM 

"The line is overflowing with pure happiness." 
54. RM show up in s 

"This idea shows up in the second paragraph. " 
55 . shand RM (to someone) 

"But this sentence hands us a completely diffe rent idea." 
D . Implying that, in listening or reading , humans find repertoire 

within the signals and take them into their heads , or else fail to do 
unsuccessful communication. 

56. get RM out of s/from s 
" I have to struggle to get any meaning at all out of the 
" I got the idea of patience from your statement. " 

57. get the RM in s into one's head 
"Everybody must get the concepts in this article into his 
tomorrow or else!" 

58 . extract RM from s 
"Can you really extract coherent thoughts from that . 
prose?" 

59 . RM arise from s 
"The feeling arises from the second paragraph ." 
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60. see RM in s 
"We will see this thought several times again in the sonnet." 

6\. find RM in s 
"John says that he cannot find your idea anywhere in the 
passage. " 

63 [sic ]. Come upon RM in s 
" I would be quite surprised if you came upon any interesting 
concepts in Stephen's essay." 

64. uncover RM in s 
"John admits that we uncovered those ideas in the ode, but still 
doesn' t believe that Keats put them there." 

65. overlook RM in s 
"Don't overlook the idea of fulfilled passion later on in the 
passage . " 

66. pay attention to RM in s/what 's in s 
"You ra rely pay enough attention to the actual meaning in the 
words. " 
"Please pay attention to what's there in the words!" 

67. reveal RM in s 
"Closer reading reveals altogether uncharacteristic feelings in 
the story." 

68. miss RM in s 
"I missed that idea in the sentence completely." 

69. s be impenetrable 
"The poem is meant to be impenetrable - after all , Blake 
wrote it. " 

70. RM be locked up in s 
" Whatever she meant , it 's likely to be locked up in that cryptic 
little verse forever." 

71. RM be sealed up in s 
" It 's as if he wrote the sentences in such a way as to seal up the 
meaning in them ." 

72. RM be hidden (away) in s 
"The attitudes I want to show you are hidden away someplace in 
the last chapter. " 

73 . RM be/get lost in s 
"Mary has good ideas, but they get lost in he r run-on 
sentences. " 

74. RM be buried in s 
"Yes, but the man's thought is buried in these terribly dense and 
difficult paragraphs ." 

75. RM be sunk in s 
"The thought is there, although I grant that it 's sunk pretty deep 
in paradoxical language." 
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76 . lay bare RM in s 
"John 's analysis really lays bare the ideas in the chapter." 

77 . bare RM in s 
"You have bared the hidden meanings in the sentence ." 

78 . unseal RM in s 
"To unseal the meaning in Wittgenstein 's curious phrases 
easy task." 

79. expose RM in s 
"You have exposed certain feelings in the essay of 
author would not be proud ." 

II. THE MINOR FRAMEWORK 

E . Implying that, particularly when communications are recorded or 
ered in public, speakers and writers eject their repertoire mem 
an external "space. " 
80 . get RM out 

" I feel some responsibility to get these ideas out where 
do some good . " 

81. get RM into circulation 
"Try to get your feelings about the merger into 
among the board members. " 

82. put RM into circulation 
"We intend to put these new concepts into circulation 
actual teachers. " 

83 . put RM forth 
"IBM put forth the idea that they had been mistreated." 

84. pour RM out 
"Mary poured out her sorrows. " 

85. pour RM forth 
" You come over and pour forth your anger and expect 
take it all in! " 

86 . bring RM out 
" Dr. Williams brings out some unusual thoughts on the 

87 . s put RM forth 
" IBM's legal brief puts forth the idea that they have 
mistreated. " 

88. s brings RM out 
"The essay brings out unusual thoughts on the matter." 

89 . bring RM forth 
"That child brought forth feelings I couldn ' t cope with." 

90 . RM leak out 
"Your thoughts will leak out anyway." 

91 . get RM down on paper 
"Get your insights down on paper at once." 
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(2. put RM down on paper . 
g " Perhaps you could put this feelIng of sympathy down on paper 

and send it to your brother. " 
93. se t RM down on paper 

"Can you set the latest idea down on paper and let me take 
it?" 

94. lay RM out on paper 
"Lay your thoughts out on paper where you can see them. " 

95 . let RM drop 
"Someone let drop the idea of continuing anyway. " 

96. let RM slip out 
"Who let this understanding slip out?" 

97. deliver self of RM 

" He delivered himself of a great deal of anger. " 
98. RM pour out 

"Interesting ideas just seem to pour out of that man. " 
99. RM flow out 

" Don 't let your feelings flow out so freely when he 's around ." 
100. RM gush out/forth 

"Let your emotions gush right out - that's what we' re here 
for. " 
"All these thoughts can 't gush forth at once , you know. " 

101. RM ooze out 
" Her sympathy just oozes out. " 

102. RM escape someone's lips 
"That idea will never escape Mary's lips ." 

103. throw out RM 

" I just want to throw out some new ideas for you folks to look 
at. " 

104 . throw RM EX LOC 

"You can 't just throw ideas onto the page any old way!" 
" Mary throws her ideas at the reader too fast. " 
( EX LOC stands for external locative, that is , any expression denot­
ing a place external to the speaker or writer's head.) 

105. toss out RM 

" I shall begin the class by tossing out some apparently very 
simple thoughts. " 

106. blurt out RM 

"You always blurt out your feelings before anyone is ready to 
p cope with them. " 
. lrnp ly ing that repertoire members are reified in this external "space ," 

Independent of any need for living humans to think or feel them. 
107. RM float around 

"That concept has been floating around for centuries. " 
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108. RM circulate 
"Those precise thoughts began circulating shortly after your 

109. RM move 
"In America, ideas tend to move from the coasts to the 
of the country." 

110. RM make its/their way 
"The concept made its way very quickly into the un ' 

111. RM find its/their way 
"These feelings found their way to the ghettos of Rome." 

112. RM arrive 
"A fantastic idea arrived in the mail this morning! " 

113 . RM travel 
"The notion traveled from Russia to China that 
would have to be modified ." 

114. find RM in/at L 

" You won't find that idea in any bookstore! " 
(L stands for any edifice or room containing reading 

115 . RM be in/at L 

"I'm sure those thoughts are already in the library." 
116. find RM in B 

"You can find that idea in several books" 
(B stands for those physical objects that 
writing - i.e ., "magazines," "newspapers, " etc ., 
pressions like "on microfilm.") 

117. RM be in B 

" I'm sure those thoughts are in some magazine ." 
118. RM be on radio/television/tape/records 

"That kind of anger has never been on television ." 
119. immerse self in RM 

"He immersed himself in the fresher ideas of topology." 
120. bury self in RM 

"Don't bury yourself in these concepts in any case. " 
121. lose self in/among RM 

"She lost herself among her intense feelings ." 
"She lost herself in the feeling of grief. " 

122. wander among RM 

"Harry was now free to wander happily among the ideas of 
more learned hedonists ." 

123. kick RM around 
"We were kicking around some of Dave's ideas. " 

124. toss RM back and forth 
"They tossed your thoughts back and forth for over an hour, 
still could not make sense of them. " 
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2'>. throw RM around 
I - "That professor throws around esoteric ideas like it was going 

o ut of style ." 
1 ply ing that the reified repertoire members mayor may not find their 

G· ;y once again into the heads of living humans. 

126. absorb RM 
" You have to absorb Plato's ideas a little at a time. " 

127 . RM sink in 
"Harry just won't let certain kinds of thoughts sink in. " 

128. ta ke RM in 
" You have to learn to take in your friends ' emotions and react 
sensibly to them." 

129. inte rnalize RM 

" Marsha has obviously not internalized these ideas ." 

130. catch RM 

" It was a notion I didn 't catch right away." 

131. get RM 

"We didn ' t get that idea until very late in the semester. " 
132. RM come to someone 

"Then the thought came to me that you might have already 
left. " 

133. RM come to mind 
" Different ideas come to mind in a situation like this ." 

134. RM come to someone's ears 
"The thought of doing things differently came to my ears in a 
ve ry curious fashion ." 

135. soak up RM 

" You should see him soak up ideas! " 
136. stuff someone/someone's head with/full of RM 

"That have already stuffed his head full of radical ideas ." 
137. cram (RM) 

" I'm cramming history tonight for tomorrow's exam ." 
"Cramming most of the major ideas of organic in a single night 
is impossible ." 
" I 'm sorry, but I have to cram this afternoon ." 

138. shove RM into someone/someone's head 
" I' ve shoved so m any ideas into my head today I'm dizzy." 

139. RM go over someone's head 
" Of course, my ideas went right over his head ." 

140. RM go right past someone 
" It seems like the argument went right past him ." 

141. RM fall on deaf ears 
"Her unhappy feelings fell on deaf ears ." 
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Part Two: Other metalingual resources 

Many of the expressions below can be used with common adjuncts 
statements that support the conduit metaphor. Thus , it is only 
are used without these adjuncts that they can be thought of as a 
To make this apparent , I shall present starred examples which s 
easily the neutrality of these expressions can be lost. There are also 
sions which appear to involve the conduit metaphor in one reading, 
in another. These I shall flag with a question mark . 

I. Alternatives to Categories lA , IB , and IE of the Conduit 
Expressions which do not imply that language functions like a 
or that speaking and writing are acts of insertion into the 
ejection into an external space. 

1. speak of/about RM (to someone) (NLI s) 
"please speak to me more clearly about your feelings." 
(NLI stands for any non-locative instrumental, such as 
"by means of," etc. To be ruled out here are the locative 
mentals, "through words" and "in words ," which 
conduit metaphor.) 
"Speak to me of your feelings using simpler words ." 
*"Speak to me of your feelings in simpler words. " 

2. talk of/about RM (to someone) (NLI s) 
"Mary talked about her new ideas. " 
"Harry talked about his ideas using very complex 
*"Harvey talked about his ideas through very co 
tences. " 

3. write of/about RM (to someone) (NLI s) 
"John can write of his feelings with real clarity." 
*"Try to write about your feelings in simpler words. " 

4. state RM (to someone) (NLI s) 
"State your thoughts plainly. " 
*"State your thoughts in other words , please ." 

?5. communicate (of/about) RM (to someone) (NLI s) 
" Is that the feeling you are trying to communicate?" 
*"Why not communicate this thought in the next p 

6. tell someone of/about RM (NLI s) 
"John told you about those ideas yesterday. " 
*"Mary told me about her sorrow in graphic sentences." 

7. inform someone of/about RM (NLI s) 
" I informed them of my changing ideas. " 
*"Did you inform him of your feelings through words he 
understand?" 

8. mention RM (to someone) (NLI s) 
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"You should never have mentioned the idea to Harry. " 
"When I mentioned the thoughts to John , I used the same 
words I used with you." 
*"When I mentioned the thoughts to John . I did it in the same 
words I used with you ." 

9. express RM (to someone) (NLI s) 
"I cannot express these feelings accurately." 
*"Perhaps you should express your concepts through other 
words." 

10. report RM (to someone) (NLI s) 
"You can report your ideas using layman's language. " 
*"Report your feelings in different words. " 

?1 1. desribe RM (to/for someone) (NLI s) 
"Describe those concepts for me again ." 
*"Rich described his feelings in beautiful words ." 

?12. sketch RM (for someone) (NLI s) 
"We only have time to sketch the ideas right now." 
*"When you sketch a thought, don't do it in such complicated 
sentences. " 

?13 . impart RM (to someone) (NLI s) 
"It's difficult to impart ideas to a class like this. " 
*''1'11 have to impart the idea in different words ." 

14. give notice of RM (to someone) (NLI s) 
"What she gave notice of was her feeling of isolation ." 
*"You gave notice of your attitude in words you should not 
have used ." 

15. make RM known (to someone) (NLI s) 
"When did you make your idea known to her?" 
*"You may have tried to make your anger known to them , but 
you did it in words that were bound to fail." 

16. advise someone of/about RM (NLI s) 
"Did you advise them about your feelings ?" 
*"You certainly advised him of your ideas in the right phrases ." 

17. apprise someone of/about RM (NLI s) 
"Mary did not apprise John of her thoughts ." 
*"John apprised the repairman of his feeling through the sim­
plest of words. " 

?18 . acquaint someone with RM (NLI s) 
"I acquainted them with your feelings. " 
*"You cannot acquaint him with the idea in those words. " 

19. enlighten someone about RM (NLI s) 
"How will you enlighten Mary about your thoughts?" 
*"If you enlighten them about the concept in those words, he 
may never speak to you again." 
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?20. disclose RM (to someone) (NLI s) 
"When you get ready to disclose the ideas, let me know. 
*"1 would disclose the thoughts first in German, and 0 

in English." 
21. notify someone of/about RM (NLI s) 

"Have you notified anyone of these new feelings?" 
*"Notify your readers of this idea immediately in 
paragraph . " 

22. announce RM (to someone) (NLI s) 
"You should not announce these attitudes to the group." 
*"You certainly could announce these ideas in different 

23 . bring news of RM (to someone) 
"Henry brought news of Jeri's ideas ." 

24. bring tidings of/about RM (to someone) 
"Someone should bring tidings of these thoughts to the 
large ." 

25. give account of RM (to someone) (NLI s) 
"He could not give a clear account of Einstein's ideas." 

(Starred examples exist for any core expression with the NLI s adj 
since the format of these should be clear by now, I shall cease to 
such examples at this point.) 

26. discuss RM (with someone) (NLI s) 
"I have never discussed my thoughts with John ." 

27 . converse about RM (with someone) (NLI s) 
"You should learn to converse intelligently about your 

28. exchange words about RM (with someone) 
"John and I exchanged words about our feelings." 

29. have verbal interchange about RM (with someone) 
"The class had several verbal interchanges about 
concepts. " 

?30 . publish RM (NLI s) 
"When are you going to publish your ideas?" 

?31. make RM public (NLI s) 
"John does not know how to make his attitudes public" 

?32. disseminate RM (NLI s) 
"How can we disseminate such ideas?" 

II . Alternatives to Categories IC and IF of the Conduit Metaphor: 
sions which do not imply that words contain or convey m 
that ideas exist independent of human beings in an abstract 

33. s symbolize RM 

"Words symbolize meanings. " 
"Gestures can symbolize various emotions. " 

34. s correspond to RM 

"The sentence corresponds to my thoughts. " 
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35. s stand for RM 
"Sentences stand for human thoughts ." 

'n6 . s represent RM 
. - "Language represents our thoughts and feelings. " 
'717. s mean/have meanings (to someone) 
. - "I hope my words mean something to you ." 
pears that we make up for the poverty of this category by reusing 

(It ap Category I expressions with s words , as opposed to humans , as 
JTI~~cts. Thus, "John's words tell us of his ideas ," or "This sentence states 
SU J thoughts plainly." Whether this personification of the signals is linked 
YO~~e conduit metaphor or not , I have not yet determined . The conduit 
to taphor does view words as containing ideas just as humans do , however, 
rn~ich could provide motivation for the transfer. That is, the signals could :e "giving us the ideas they contain," just as, in speaking, humans "give us 
the ideas they contain." This question will have to await deeper analysis.) 
III. Alternatives to Categories ID and IG of the Conduit Metaphor: Ex-

press ions which do not imply that reading and listening are acts of 
extraction , or that reified ideas reenter human heads from an abstract 
"space. " 

38 . understand S/ RM - but not *understand RM in s 
" I have some trouble understanding the sentence ." 
"I can rarely understand his thoughts ." 
*"1 have never understood the meaning in that essay." 

39. comprehend S/ RM - but not *comprehend RM in s 
"Have you comprehended the sentence?" 
"She does not comprehend my thoughts. " 
*"John comprehends few of the thoughts in Mary's paper. " 

?40. grasp s - but not *grasp RM or *grasp RM in s 
"I have not yet grasped the sentence ." 
*"1 have had little time to grasp his thoughts , especially the 
meaning in the last chapter. " 

41. construct a reading for s 
"It is easy to construct a reading for that sentence." 

42. bui ld a reading for s 
"How do you build readings for sentences like that?" 

?43. get reading for s 
"How did you get that reading for that phrase?" 

.44. interpret s 

"I find it hard to interpret his paragraphs ." 
45. follow s 

"I could follow his sentences easily." 



11 

The contemporary theory of metaph 

GEORGE LAKOFF 

Do not go gentle into that good night. 
- Dylan Thomas 

Death is the mother of beauty. 
- Wallace Stevens, "Sunday Morning" 

Introduction 

These famous lines by Thomas and Stevens are examples of what 
theorists , at least since Aristotle , have referred to as metaphor: i 
novel poetic language in which words like "mother," "go ," and " 
not used in their normal everyday sense. In classical theories of I 
metaphor was seen as a matter of language , not thought. Met<lI,,01n 
expressions were assumed to be mutually exclusive with the realm 
nary everday language: everyday language had no metaphor, and 
used mechanisms outside the realm of everyday conventional I 

The classical theory was taken so much for granted over the 
that many people didn't realize that it was just a theory. The theory 
merely taken to be true , but came to be taken as definitional. The 
"metaphor" was defined as a novel or poetic linguistic expression 
one or more words for a concept are used outside of their normal 
tional meaning to express a "similar" concept. 

But such issues are not matters for definitions ; they are empirical 
tions. As a cognitive scientist and a linguist , one asks: what are the 
izations governing the linguistic expressions referred to classically as 
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. taphors"? When this question is answered rigorously, the classical 
cUc rneturns out to be false . The generalizations governing poetic meta­
theory. I expressions are not in language , but in thought: they are general 
"hOfl~~gs across conceptual domains . Moreover, these general principles 
J1lap~1 take the form of conceptual mappings, apply not just to novel poetic 
",hlC sions , but to much of ordinary everyday language. 
e"pre~o rt , the locus of metaphor is not in language at all , but in the way we 
o~;ptua Iize o~e mental domai~ ~n terms of another.. The ge?eral theo~y 

C f etaphor is given by charactenzIng such cross-domain mappings. And In 

~h;process , everyday abstract concepts like time , states , change , causa­
. and purpose also turn out to be metaphorical. 

t10;he result is that metaphor (that is, cross-domain mapping) is absolutely 
ntral to ordinary natural language semantics, and that the study of liter­

C~y metaphor is an extension of the study of everyday metaphor. Everyday 
~etaphor is characterized by a huge system of thousands of cross-domain 
mappings, and this system is made use of in novel metaphor. 

Because of these empirical results , the word "metaphor" has come to be 
used differently in contemporary metaphor research . It has come to mean 
"a cross-domain mapping in the conceptual system." The term "metaphori­
cal expression" refers to a linguistic expression (a word , phrase , or sen­
tence) that is the surface realization of such a cross-domain mapping (this is 
what the word "metaphor" referred to in the old theory) . I will adopt the 
contemporary usage throughout this chapter. 

Experimental results demonstrating the cognitive reality of the extensive 
system of metaphorical mappings are discussed by Gibbs (this volume). 
Mark Turner's 1987 book, Death Is the Mother of Beauty, whose title comes 
from Stevens' great line , demonstrates in detail how that line uses the 
ordinary system of everyday mappings . For further examples of how liter­
ary metaphor makes use of the ordinary metaphor system, see More Than 
Cool Reason: A Field Guide to Poetic Metaphor, by Lakoff and Turner 
(1989) and Reading Minds: The Study of English in the Age of Cognitive 
SCience, by Turner (1991). 

Since the everyday metaphor system is central to the understanding of 
poet~c metaphor, we will begin with the everyday system and then turn to 
Poehc examples. 

Homage to Reddy 

1't' he Contemporary theory that metaphor is primarily conceptual , conven-
10nal . 

tr ,and part of the ordinary system of thought and language can be 
f\.,tced to Michael Reddy's (this volume) now classic essay, "The Conduit 
~ e~aph~r ,,, which first appeared in the first edition of this collection . 
the dy did far more in that essay than he modestly suggested. With a single , 

orOughly analyzed example , he allowed us to see , albeit in a restricted 
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domain , that ordinary everyday English is largely metaphorical , 
once and for all the traditional view that metaphor is primarily in the 
of poetic or "figurative" language . Reddy showed , for a single , very 
cant case , that the locus of metaphor is thought , not language , that 
phor is a major and indispensable part of our ordinary, conventional 
conceptualizing the world , and that our everyday behavior 
metaphorical understanding of experience . Though other theorists 
ticed some of these characteristics of metaphor, Reddy was the 
demonstrate them by rigorous linguistic analysis, stating gene 
over voluminous examples. 

Reddy's chapter on how we conceptualize the concept of 
by metaphor gave us a tiny glimpse of an enormous system of 
metaphor. Since its appearance , an entire branch of linguistics and 
tive science has developed to study systems of metaphorical 
we use to reason and base our actions on , and that underlie a great 
the structure of language. 

The bulk of the chapters in this book were written before the 
ment of the contemporary field of metaphor research . My 
therefore contradict much that appears in the others , many of which 
certain assumptions that were widely taken for granted in 1977. A 
assumption that is challenged by contemporary research is the 
division between literal and figurative language , with metaphor as a 
figurative language. This entails , by definition , that: what is literal 
metaphorical. In fact , the word "literal" has traditionally bee~ 
one or more of a set of assumptions that have since proved to be 

Traditional false assumptions 

All everyday conventional language is literal , and none is met 
All subject matter can be comprehended literally, without ~~.o~h. 
Only literal language can be contingently true or false . 
All definitions given in the lexicon of a language are 

metaphorical. 
The concepts used in the grammar of a language are all literal; 

metaphorical. 
The big difference between the contemporary theory and views 

phor prior to Reddy 's work lies in this set of assumptions . The 
the difference is that , in the intervening years , a huge system of 
conventional, conceptual metaphors has been discovered. It is a 
metaphor that structures our everyday conceptual system , in 
abstract concepts , and that lies behind much of everyday lang""'OC 
discovery of this enormous metaphor system has destroyed the 
literal-figurative distinction, since the term "literal ," as used in 
the traditional distinction , carries with it all those false assumptions. 
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·o r diffe re nce between the contemporary theory and the classical 
A.J1l:1sed on the old literal-figurative distinction. Given that distinction, 

one IS . ht think that one "arrives at" a metaphorical interpretation of a 
one J1l1~ by "starting" with the literal meaning and applying some algorith­
se~ten~cess to it (see Searle , this volume) . Though there do exist cases 
IIl

lc 
pr some thing like this happens, this is not in general how metaphor 

l1ere 
w k as we shall see shortly. wor s, 

What is not metaphorical 

Ithough the old literal-metaphorical distinction was based on assump­
~ s that have proved to be false , one can make a different sort of 
1100 . I d· · · h h 
literal-metaphonca IstmctlOn: t . ose concepts ~ at are not compre-
l1eoded via conceptual metaphor mIght be called "lIteral." Thus , although 
I will argue that a great many common concepts like causation and pur­
pose are metaphorical , there is nonetheless an extensive range of non­
metaphorica l concepts. A sentence like " the balloon went up" is not 
metaphorical, nor is the old philosopher's favorite "the cat is on the mat." 
But as soon as one gets away from concrete physical experience and starts 
talking about abstractions or emotions , metaphorical understanding is the 
norm. 

The contemporary theory: Some examples 

Let us now turn to some examples that are illustrative of contemporary 
metaphor research. They will mostly come from the domain of everyday 
conventional metaphor, since that has been the main focus of the research. 
I will tu rn to the discussion of poetic metaphor only after I have discussed 
the conventional system, since knowledge of the conventional system is 
needed to make sense of most of the poetic cases . 

The evidence for the existence of a system of conventional conceptual 
Illetapho rs is of five types: 

Generalizations governing polysemy, that is , the use of words with a 
num ber of related meanings 

Genera lizations governing inference patterns , that is, cases where a pat­
tern of inferences from one conceptual domain is used in another 
dOmain 

Generalizations governing novel metaphorical language (see Lakoff & 
Turner, 1989) 

Generalizations governing patterns of semantic change (see Sweetser, 
1990) 

\V:SYcholingUistic experiments (see Gibbs , 1990a; 1990b) 
Sin WIll be discussing primarily the first three of these sources of evidence , 

Ce they are the most robust. 
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Conceptual metaphor 

Imagine a love relationship described as follows: 
Our relationship has hit a dead-end street. 
Here love is being conceptualized as a journey, with the imp\' 

the relationship is stalled, that the lovers cannot keep going the way 
been going, that they must turn back, or abandon the relatio 
gether. This is not an isolated case. English has many everyday 
that are based on a conceptualization of love as a journey, and 
used not just for talking about love , but for reasoning about it 
Some are necessarily about love; others can be understood that 

Look how far we've come. It's been a long, bumpy road. We 
back now. We' re at a crossroads. We may have to go our separate 
relationship isn't going anywhere. We're spinning our wheels. Our 
ship is off the track. The marriage is on the rocks. We may have to 
of this relationship . 

These are ordinary, everyday English expressions . They are not 
nor are they necessarily used for special rhetorical effect. Those 
how far we've come, which aren't necessarily about love , can 
understood as being about love . 

As a linguist and a cognitive scientist, I ask two commonplace 
Is there a general principle governing how these linguistic 

about journeys are used to characterize love? 
Is there a general principle governing how our patterns of . 

about journeys are used to reason about love when expressions 
these are used? 

The answer to both is yes . Indeed , there is a single general 
answers both questions, but it is a general principle that is neither 
the grammar of English, nor the English lexicon. Rather, it is part 
conceptual system underlying English. It is a principle for 
the domain of love in terms of the domain of journeys. 

The principle can be stated informally as a metaphorical scenario: 

The lovers are travelers on a journey together, with their common life goals 
destinations to be reached. The relationship is their vehicle , and it allows 
pursue those common goals together. The relationship is seen as fulfilling 
pose as long as it allows them to make progress toward their common 
journey isn't easy. There are impediments, and there are places (crossroaos 
a decision has to be made about which direction to go in and whether 
traveling together. 

The metaphor involves understanding one domain of 
in terms of a very different domain of experience, journeys. More 
cally, the metaphor can be understood as a mapping (in the 
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) fro m a source domain (in this case , journeys) to a target domain (in 
se~S~ase, love). The mapping is tightly structured. There are ontological 
tltiS \ pondences , according to which entities in the domain of love (e.g., 
corr~ove rs, their common goals , their difficulties , the love relationship , 
tlt

e
) correspond systematically to entities in the domain of a journey (the 

etC. elers, the vehicle, destinations, etc.). 
tra;o make it easier to remember what mappings there are in the concep-

I system, Johnson and I (Lakoff & Johnson, 1980) adopted a strategy for 
tll~ing such mappings, using mnemonics which suggest the mapping. Mne­
na nic names typically (though not always) have the form: TARGET-DOMAIN 
rno I ' I SOURC E-DOMAIN, or a ternatJve y, TARGET-DOMAIN AS SOURCE-DOMAIN. In 
l~iS case , the name of the mapping is LOVE IS A JOURNEY. When I speak of 
the LOVE IS A JOURNEY metaphor, I am using a mnemonic for a set of 
~ntolOgica l correspondences that characterize a mapping , namely : 

TH E LOVE-AS-JOURNEY MAPPING 
The lovers correspond to travelers . 
The love relationship corresponds to the vehicle. 
The lovers' common goals correspond to their common destinations on 

the journey. 
Di fficulties in the relationship correspond to impediments to travel. 

It is a common mistake to confuse the name of the mapping , LOVE IS A 
JOURNEY, for the mapping itself. The mapping is the set of correspondences. 
Thus, whenever I refer to a metaphor by a mnemonic like LOVE IS A JOUR­
NE Y, I will be referring to such a set of correspondences . 

If mappings are confused with names of mappings , another misunder­
standing can arise. Names of mappings commonly have a propositional 
form, fo r example , LOVE IS A JOURNEY. But the mappings themselves are not 
Propositions. If mappings are confused with names for mappings , one 
might mistakenly think that , in this theory, metaphors are propositional. 
They are anything but that: metaphors are mappings , that is, sets of concep­
tual correspondences . 

The LOVE-AS-JOURNEY mapping is a set of ontological correspondences 
~h at cha racterize epistemic correspondences by mapping knowledge about 
Jou rneys onto knowledge about love. Such correspondences permit us to 
~ason about love using the knowledge we use to reason about journeys. 

et us take an example. Consider the expression , "we're stuck ," said by 
~ne lOve r to another about their relationship. How is this expression about 
r~;e l to be understood as being about their relationship? 

ab We' re stuck" can be used of travel , and when it is , it evokes knowledge 
h ou~ trave l. The exact knowledge may vary from person to person , but 
e~re IS ~ typical example of the kind of knowledge evoked . The capitalized 

d PresSlons represent entities in the ontology of travel, that is , in the source 
°111 . 

am of the LOVE-IS-A-JOURNEY mapping given above . 
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Two TRAVELERS are in a VEHICLE , TRAVELING WITH COMMON DESTINATIONS. 

CLE encounters some IMPEDIMENT and gets stuck, that is , becomes n 
the travelers do nothing , they will not REACH THEIR DESTINATIONS. 

limited number of alternatives for action : 
They can try to get the vehicle moving again, either by fixing it or getting 

the IMPEDIMENT that stopped it. 
They can remain in the nonfunctional VEHICLE and give up on RE 

DESTIN A TIONS. 

They can abandon the VEHICLE . 

The alternative of remaining in the nonfunctional VEHICLE takes the least 
does not satisfy the desire to REACH THEIR DESTINATIONS. 

The ontological correspondences that constitute the LOVE IS A 

metaphor map the ontology of travel onto the ontology of love. In 
so, they map this scenario about travel onto a corresponding love 
in which the corresponding alternatives for action are seen . Here 
corresponding love scenario that results from applying the 
dences to this knowledge structure . The target domain entities 
mapped by the correspondences are capitalized: 

Two LOVERS are in a LOVE RELATIONSHIP , PURSUING COMMON LIFE GOALS. 

TIONSHIP encounters some DIFFICULTY, which makes it nonfunctional. If 
nothing , they will not be able to ACHIEVE THEIR LIFE GOALS. There are a 
number of alternatives for action : 

They can try to get it moving again , either by fixing it or getting it 
DIFFICUL TY. 

They can remain in the nonfunctional RELAT IONSHIP , and give up on 
THEIR LIFE GOALS . 

They can abandon the RELATIONSHIP . 

The alternative of remaining in the nonfunctional RELATIONSHIP takes 
effort , but does not satisfy the desire to ACHI EVE LIFE GOALS. 

This is an example of an inference pattern that is mapped from one 
to another. It is via such mappings that we apply knowledge about 
love relationships . 

Metaphors are not mere words 

What constitutes the LOVE AS JOURNEY metaphor is 
word or expression. It is the ontological mapping across co 
mains, from the source domain of journeys to the target domain 
The metaphor is not just a matter of language , but of thought and 
The language is secondary. The mapping is primary, in that it 
the use of source domain language and inference patterns for 
main concepts. The mapping is conventional, that is , it is a fixed 
our conceptual system, one of our conventional ways of conrpot 
love relationships . 
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. vieW of metaphor is thoroughly at odds with the view that meta­
f hlsare just linguistic expressions . If metaphors were merely linguistic 

p/lor;ssions, we would expect different linguistic expressions to be different 
elCpr ho rs . Thus , "We've hit a dead-end street" would constitute one meta­
Jllet ~P" We can 't turn back now" would constitute another, entirely differ­
p/l~~etaphor. "Their marriage is on the rocks" would involve still a differ­
en metaphor. And so on for dozens of examples. Yet we don 't seem to 
ent dozens of different metaphors here . We have one metaphor, in which 
/la

v
: iS conceptualized as a journey. The mapping tells us precisely how love 

~O~ejng conceptualized as a journey. And this unified way of conceptualiz-
~s love metaphorically is realized in many different linguistic expressions . 
11I1t should be noted that contemporary metaphor theorists commonly use 
the term "metaphor" to refer to the conceptual mapping , and the term 
"metaphorical expression" to refer to an individual linguistic expression 
(like dead-end street) that is sanctioned by a mapping. We have adopted 
this terminology for the following reason: Metaphor, as a phenomenon, 
involves both conceptual mappings and individual linguistic expressions . It 
is important to keep them distinct. Since it is the mappings that are primary 
and tha t state the generalizations that are our principal concern, we have 
reserved the term "metaphor" for the mappings , rather than for the linguis­
tic expressions. 

In the literature of the field , small capitals like LOVE IS A JOURNEY are 
used as mnemonics to name mappings. Thus , when we refer to the LOVE 

IS A JOU RNE Y metaphor, we are referring to the set of correspondences 
discussed above. The English sentence "love is a journey," on the other 
hand, is a metaphorical expression that is understood via that set of 
correspondences. 

Generalizations 

:he LOVE IS A JOURNEY metaphor is a conceptual mapping that character­
Izes a generalization of two kinds: 

POlysemy generalization : a generalization over related senses of linguis­
tic expressions , for example , dead-end street, crossroads, stuck, spin-

I ning one's wheels, not going anywhere, and so on . 
nferential generalization: a generalization over inferences across differ­

l'h e~t conceptual domains. 
qu at .IS, the existence of the mapping provides a general answer to two 

eShon s : 

~hy are words for travel used to describe love relationships? 
hy are inference patterns used to reason about travel also used to 

Co reason about love relationships? 
rrespondingly, from the perspective of the linguistic analyst , the exis-
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tence of such cross-domain paIrIngs of words and of inference 
provides evidence for the existence of such mappings. 

Novel extensions of conventional metaphors 

The fact that the LOVE-IS-A-JOURNEY mapping is a fixed part of our 
tual system explains why new and imaginative uses of the mapping 
understood instantly, given the ontological correspondences and 
knowledge about journeys. Take the song lyric , "We're driving in 
lane on the freeway of love ." The traveling knowledge called upon 
when you drive in the fast lane, you go a long way in a short time and 
be exciting and dangerous. The general metaphorical mapping 
knowledge about driving into knowledge about love relati 
danger may be to the vehicle (the relationship may not last) or the 
gers (the lovers may be hurt emotionally). The excitement of 
journey is sexual. Our understanding of the song lyric is a co 
the preexisting metaphorical correspondences of the LOVE IS A 

metaphor. The song lyric is instantly comprehensible to speakers of 
because those metaphorical correspondences are already part of 
ceptual system. 

The LOVE IS A JOURNEY metaphor and Reddy's Conduit 
the two examples that first convinced me that metaphor was not a 
speech, but a mode of thought, defined by a systematic mapping 
source to a target domain. What convinced me were the three 
tics of metaphor that I have just discussed : 

1. The systematicity in the linguistic correspondences. 
2. The use of metaphor to govern reasoning and behavior based 

reasoning . 
3. The possibility for understanding novel extensions in terms 

conventional correspondences. 

Motivation 

Each conventional metaphor, that is , each mapping , is a fixed 
conceptual correspondence across conceptual domains. As such , ea~h 
ping defines an open-ended class of potential correspondences acrosS 
ence patterns . When activated , a mapping may apply to a novel 
domain knowledge structure and characterize a corresponding 
main knowledge structure. 

Mappings should not be thought of as processes , or as algo 
mechanically take source domain inputs and produce target dom 
puts. Each mapping should be seen instead as a fixed pattern of 
correspondences across domains that may, or may not , be applied 
source domain knowledge structure or a source domain lexical item. 
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. . I itemS that are conventional in the source domain are not always 
le"JC

a 
tiona I in the target domain . Instead , each source domain lexical 

conyen ay or may not make use of the static mapping pattern . If it does , it 
itef11 m extended lexicalized sense in the target domain, where that sense is 
Itas a~te rized by the mapping. If not, the source domain lexical item will 
clt~ r:aye a conventional sense in the target domain , but may still be actively 
no ed in the case of novel metaphor. Thus, the words freeway and fast 
f11a pPare not conventionally used of love , but the knowledge structures 
lane ciated with them are mapped by the LOVE IS A JOURNEY metaphor in 
:~~ocase of "We're driving in the fast lane on the freeway of love. " 

lmageable idioms 

Many of the metaphorical expressions discussed in the literature on conven­
tion al metaphor are idioms. On classical views , idioms have arbitrary mean­
ings, but within cognitive linguistics , the possibility exists that they are not 
arbitrary, but rather motivated. That is , they do not arise automatically by 
productive rules, but they fit one or more patterns present in the concep­
tual system. Let us look a little more closely at idioms . 

An idiom like "spinning one's wheels" comes with a conventional mental 
image, that of the wheels of a car stuck in some substance - mud , sand , 
snow, or on ice - so that the car cannot move when the motor is engaged 
and the wheels turn . Part of our knowledge about that image is that a lot of 
energy is being used up (in spinning the wheels) without any progress being 
made, that the situation will not readily change of its own accord, that it 
will take a lot of effort on the part of the occupants to get the vehicle 
moving again - and that may not even be possible. 

The LOVE IS A JOURNEY metaphor applies to this knowledge about the 
image. It maps this knowledge onto knowledge about love relationships: a 
lot of energy is being spent without any progress toward fulfilling common 
goals, the situation will not change of its own accord , it will take a lot of 
effort On the part of the lovers to make more progress , and so on. In short, 
~he n idioms have associated conventional images , it is common for an 
tdependently motivated conceptual metaphor to map that knowledge 
t~om t~e Source to the target domain . For a survey of experiments verifying 

e eXistence of such images and such mappings , see Gibbs (1990a; 1990b). 

Mappings are at the superordinate level 

~~ht.he LOVE-IS-A-JOURNEY mapping , a love relationship corresponds to a 
Cat ICle .. A vehicle is a superordinate category that includes such basic level 
typegones as car, train, boat, and plane. The examples of vehicles are 
~o Idcally drawn from this range of basic level categories: car (long bumpy 

Q s . , Pinning our wheels) , train (off the track), boat (on the rocks, founder-
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ing) , plane (just taking off, bailing out). This is not an accident : in 
we have found that mappings are at the superordinate rather than 
level. Thus , we do not find fully general submappings like A LOVE RE 

SHIP IS A CAR ; when we find a love relationship conceptualized as a 
also tend to find it conceptualized as a boat , a train, a plane , and so 
is the superordinate category VEHICLE not the basic level category 
is in the general mapping. 

It should be no surprise that the generalization is at the 
level, while the special cases are at the basic level. After all , the basic 
the level of rich mental images and rich knowledge structure. (For a 
sion of the properties of basic level categories , see Lakoff, 1987, pp. 
A mapping at the superordinate level maximizes the possibilities 
ping rich conceptual structures in the source domain onto the target 
since it permits many basic level instances, each of which is inform 

Thus , a prediction is made about conventional mappings : the 
mapped will tend to be at the superordinate rather than the 
One tends not to find mappings like A LOVE RELATIONSHIP IS A CAR or 
RELATIONSHIP IS A BOAT . Instead , one tends to find both basic 
(e.g ., both cars and boats) , which indicates that the generalizhLJulI:I 
level higher, at the superordinate level of the vehicle. In the 
cases of conventional mappings studied so far , this prediction 
borne out: it is superordinate categories that are used in mappings. 

Basic semantic concepts that are metaphorical . 

Most people are not too surprised to discover that emotional 
love and anger are understood metaphorically. What is more 
and I think more exciting, is the realization that many of the 
concepts in our conceptual systems are also normally 
metaphor - concepts like time , quantity, state , change , action , 
pose , means , modality, and even the concept of a category. These 
cepts that enter normally into the grammars of languages , and if 
indeed metaphorical in nature , then metaphor becomes central to 

I would like to suggest that the same kinds of considerations that 
our acceptance of the LOVE IS A JOURNEY metaphor lead inevitably 
conclusion that such basic concepts are often , and perhaps always, 
stood via metaphor. 

Categories 

Classical categories are understood metaphorically in terms of 
regions, or "containers. " Thus , something can be in or out of a 
can be put into a category or removed from a category. The logic of 
categories is the logic of containers (see Figure 11.1). 
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A is in B 
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If X is in container A and container A is in container B, then X is in container B. 

This is true not by virtue of any logical deduction , but by virtue of the 
topological properties of containers . Under the C LASSICAL CATEGORIES ARE 

CONTAINE RS metaphor, the logical properties of categories are inherited 
from the logical properties of containers . One of the principal logical prop­
erties of classical categories is that the classical syllogism holds for them. 
The classical syllogism , 

Socrates is a man. 
All men are mortal. 
Therefore, Socrates is mortal. 

is of the form : 

If X is in category A and category A is in category B, then X is in category B. 

Thus, the logical properties of classical categories can be seen as following 
from the topological properties of containers plus the metaphorical map­
ping fro m containers to categories. As long as the topological properties of 
Containe rs are preserved by the mapping , this result will be true . 

In other words , there is a generalization to be stated here. The language 
of Contai ners applies to classical categories and the logic of containers is 
true of classical categories. A single metaphorical mapping ought to charac­
~enze both the linguistic and logical generalizations at once . This can be 
. One provided that the topological properties of containers are preserved 
In the mapping . 

c ( he jOint linguistic-and-inferential relation between containers and classi­
a categories is not an isolated case . Let us take another example. 

Quantity and linear scales 
1'h 
"'e~ Concept of quantities involves at least two metaphors . The first is the 

-known MORE IS UP , LESS IS DOWN metaphor as shown by a myriad of 
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---- ..... ~ 
Been Here Not 

Been 
Here 

Figure 11.2 

~ 
Don't Have 
This Much 

Have 
This 
Much 

expressions like prices rose, stocks skyrocketed, the market 
so on . A second is that LINEAR SCALES ARE PATHS. We can see this in 

sions like: 
John is far more intelligent than Bill. 
John's intelligence goes way beyond Bill's. 
John is way ahead of Bill in intelligence. 

The metaphor maps the starting point of the path onto the bottom 
scale and maps distance traveled onto quantity in general. 

What is particularly interesting is that the logic of paths maps 
logic of linear scale (see Figure 11.2) . 

Path inference: if you are going from A to C, and you are now at an . 
point B, then you have been at all points between A and B and not at 
between Band C. 

Example: If you are going from San Francisco to New York along 
80, and you are now at Chicago, then you have been to Denver 

Pittsburgh. 

Linear scale inference : if you have exactly $50 in your bank account , then 
$40, $30, and so on , but not $60, $70, or any larger amount. 

The form of these inferences is the same. The path inference is a 
quence of the cognitive topology of paths. It will be true of any path 
schema. Again , there is a linguistic-and-inferential 
stated. It would be stated by the metaphor LINEAR SCALES ARE PA 

vided that metaphors in general preserve the cognitive topology 
the image-schematic structure) of the source domain. 

Looking at the inferential structure alone , one might suggest 
metaphorical alternative in which both linear scales and paths are 
of a more general abstract schema. But when both the inferential and 
data are considered, it becomes clear that a metaphorical sol 
quired. An expression like "ahead of" is from the spatial domain, 
linear scale domain: "ahead" in its core sense is defined with respect 
head - it refers to the direction in which one is facing. To say that 
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rica I mapping from paths to scales is to say that "ahead of" is not 
lfletap;~nta IlY spatial and characterized with respect to heads; it is to claim 
fllnda hat "ahead" is very abstract, neutral between space and linear scales , 
rather t nothing to do with heads. This would be a bizarre analysis . Similarly, 
and haStences like "John 's intelligence goes beyond Bill 's," the nonmeta­
for se:1 analysis would claim that "go" is not fundamentally a verb of mo­
~hor~~ all , but is somehow neutral between motion and a linear relation. This 
uoo Id also be bizarre . In short , if one grants that "ahead of" and "go" are 
wo~ menta lly spatial , then the fact that they can also be used of linear scales 
fuo :sts a metaphor solution. There could be no such neutral sense of "go" 
Sllg~hese cases, since "go beyond" in the spatial sense involves motion , while 
~o~he linear scale sense, there is no motion or change , but just a point on a 
IJ1 Ie Here the neutral case solution is not even available . sea . 

The In variance Principle 

In the examples we have just considered , the image-schemas characterizing 
the source domains (containers , paths) are mapped onto the target do­
mains (categories , linear scales) . This observation leads to the following 
hypothesis , called "The Invariance Principle": 

Metaphorical mappings preserve the cognitive topology (that is , the image-schema 
structure) of the source domain , in a way consistent with the inherent structure of 
the target domain. 

What the Invariance Principle does is guarantee that , for container­
schemas, inte riors will be mapped onto interiors , exteriors onto exteriors , 
and boundaries onto boundaries; for path-schemas , sources will be mapped 
onto sources, goals onto goals , trajectories onto trajectories , and so on . 

To unde rstand the Invariance Principle properly, it is important not to 
thin k of mappings as algorithmic processes that "start" with source domain 
structure and wind up with target domain structure. Such a mistaken under­
standing of mappings would lead to a mistaken understanding of the Invari­
ance Principle, namely, that one first picks all the image-schematic struc­
t~re of the Source domain , then one copies it onto the target domain unless 
t e target domain interferes. 
St One should instead think of the Invariance Principle in terms of con­
d ralnts On fixed correspondences: if one looks at the existing correspon­
inetnces, one will see that the Invariance Principle holds: source domain 
Co enors Correspond to target domain interiors ; source domain exteriors 
lVi~reSPond to target domain exteriors , and so forth. As a consequence it 
nOt ~urn. Out that the image-schematic structure of the target domain can­
Illa e ViOlated: One cannot find cases where a source domain interior is 
is ~ped onto a target domain exterior, or where a source domain exterior 

apped Onto a target domain path. This simply does not happen. 
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Target domain overrides 

A corollary of the Invariance Principle is that image-schema structure 
ent in the target domain cannot be violated, and that inherent target 
structure limits the possibilities for mappings automatically. This 
principle explains a large number of previously mysterious limit 
metaphorical mappings. For example, it explains why you can give 
a kick , even if that person doesn't have it afterward , and why you 
someone information , even if you don't lose it. This is a consequence 
fact that inherent target domain structure automatically limits what 
mapped . For example, consider that part of your inherent know 
actions that says that actions do not continue to exist after they 
consider the ACTIONS ARE TRANSFERS metaphor, in which actions are 
tualized as objects transferred from an agent to a patient, as when 
someone a kick or a punch . We know (as part of target domain 
that an action does not exist after it occurs. In the source domain, 
there is a giving, the recipient possesses the object given after the . 
this cannot be mapped onto the target domain since the inherent 
the target domain says that no such object exists after the action is 
target domain override in the Invariance Principle explains why you 
someone a kick without his having it afterward. 

Abstract inferences as metaphorical spatial inferences 

Spatial inferences are characterized by the topological structure· of 
schemas. We have seen cases such as CATEGORIES ARE CONTAINERS 

EAR SCALES ARE PATHS where image-schema structure is preserved by 
phor and where abstract inferences about categories and linear 
metaphorical versions of spatial inferences about containers and 
lnvariance Principle hypothesizes that image-schema structure is 

preserved by metaphor. 
The Invariance Principle raises the possibility that a great many, 

all , abstract inferences are actually metaphorical versions of spatial 
ences that are inherent in the topological structure of image-schemas. 
now turn to other cases of basic , but abstract , concepts to see 
dence there is for the claim that such concepts are fundamentally 

ized by metaphor. 

Time 

It has often been noted that time in English is conceptualized in 
space. The details are rather interesting. 

Ontology: Time is understood in terms of things (that is , 
locations) and motion. 
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round condition : The present time is at the same location as a 
a ackg 
v onica l observer. can 
Mapping : . 

T' les are things. 
T:;e passing of ti~e is motion . .. 
Future times are In front of the observer ; past times are behind the 

observer. 
One th ing is moving, the other is stationary ; the stationary entity is the 

deict ic center. 
En tailment: 

Since motion is continuous and one-dimensional , the passage of time 
is continuous and one-dimensional. 

Special case 1: 
The observer is fixed ; times are entities moving with respect to the 

observer. 
Times are oriented with their fronts in their direction of motion. 

Entailments: 
If time 2 follows time 1, then time 2 is in the future relative to time 1. 
The time passing the observer is the present time . 
Time has a velocity relative to the observer. 

Special case 2: 
Times are fixed locations; the observer is moving with respect to time . 

Entai lment : 
Time has extension, and can be measured. 
An extended time, like a spatial area, may be conceived of as a 
bounded region . 

This metaphor, TIME PASSING IS MOTION , with its two special cases , embodies 
a generalization that accounts for a wide range of cases where a spatial 
expression can also be used for time. Special case 1, TIME PASSING IS MOTION 

OF AN OBJECT , accounts for both the linguistic form and the semantic entail­
men ts of expressions like: 

The time wi ll come when .. . The time has long since gone when ... The time for 
~hon has a rrived . That time is here . In the weeks following next Tuesday ... On 

e precedlOg day . . . I'm looking ahead to Christmas. Thanksgiving is coming up 
~n us. Let's put all that behind us . I can't face the future . Time is flying by. The time 
as paSsed When . . . 

~hus, special case 1 characterizes the general principle behind the temporal 

ac
se 

of Wo rds like come, go, here, follow, precede, ahead, behind, fly, pass, 
cou . 

the ntmg not only for why they are used for both space and time, but why 
Y mean what they mean . 

Spe . 
diff Clal case 2, TIME PASSING IS MOTION OVER A LANDSCAPE, accounts for a 

erent range of cases , expressions like: 
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There's going to be trouble down the road. He stayed there for ten years. He 
there a long time. His stay in Russia extended over many years . He passed 
happily. He arrived on time . We' re coming up on Christmas. We're getting 
Christmas. He' ll have his degree within two years. I'll be there in a minute . 

Special case 2 maps location expressions like down the road, for + 
long, over, come, close to, within, in, pass, onto corresponding 
expressions with their corresponding meanings . Again , special case 2 
a general principle relating spatial terms and inference patterns to 
terms and inference patterns . 

The details of the two special cases are rather different; indeed , 
inconsistent with one another. The existence of such special cases 
especially interesting theoretical consequence: words mapped by 
cial cases will have inconsistent readings . Take, for example , the 
Christmas is coming (special case 1) and We're coming up on 
(special case 2). Both instances of come are temporal , but one 
moving time as first argument and the other takes a moving 
first argument. The same is true of pass in The time has passed (special 
1) and in He passed the time (special case 2). 

These differences in the details of the mappings show that one 
just say blithely that spatial expressions can be used to speak of 
without specifying details , as though there were only one correC"nnrl 
between time and space . When we are explicit about stating the 
we discover that there are two different - and inconsistent - su 

The fact that time is understood metaphorically in terms of 
entities , and locations accords with our biological knowledge . In our 
systems, we have detectors for motion and detectors for obj 
We do not have detectors for time (whatever that could mean). 
makes good biological sense that time should be understood in 
things and motion. 

Duality 

The two special cases (location and object) of the TIME PASSING IS 
metaphor are not merely an accidental feature of our understanding of 
As we shall see below, there are other metaphors that come in such 
object pairs . Such pairs are called "duals ," and the general phen 
which metaphors come in location/object pairs is referred to as " 

Simultaneous mappings 

It is important to recall that metaphorical mappings are fixed corre!,i1 
dences that can be activated , rather than algorithmic processes that 
inputs and give outputs. Thus , it is not the case that sentences conta .. • 
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tional metaphors are the products of a real-time process of conver­
c~(1V~~orn literal t? metaphorical readings . A .sentenc~ like. The time for 
SIO~ has arrived IS not understood by first trymg to gIve a literal readmg 
(lctl,OIl"ve and then , on failing , trying to give it a temporal reading. In-
10 a~1I th ~ rnetaphor TIME PASSING IS MOTION is a fixed structure of existing 
stCa 'pondences between the space and time domains , and arrive has a 
co

rres 
ltional extended meaning that makes use of that fixed structure of 

coovel 
espondences. 

cO~hUS, it is possible for two different parts of a sentence to make use of 
distinct metaphorical mappings at once. Consider a phrase like , within 

t;O coming weeks . Here , within makes uses of the metaphor of time as a 
t etionary landscape which has extension and bounded regions , whereas 
stami/lg rnakes use of the metaphor of times as moving objects. This is 
c~ssib l e because the two metaphors for time pick out different aspects of 
fhe target domain. The coming weeks conceptualizes those weeks as a 
whole, in motion relative to the observer. Within looks inside that whole , 
conceptua lizing it as a bounded region with an interior. Each mapping is 
used partia ll y. Thus , although the mappings - as wholes - are inconsistent , 
there are cases where parts of the mappings may be consistently superim­
posed. The lnvariance Principle allows such parts of the mappings to be 
picked out and used to characterize reasoning about different aspects of the 
target domain. 

Simultaneous mappings are very common in poetry. Take , for example, 
the Dylan Thomas line "Do not go gentle into that good night. " Here "go" re­
flects DEATH IS DEPARTURE, "gentle" reflects LIFE IS A STRUGGLE , with death as 
defeat. "Night" reflects A LIFETIME IS ADA Y, with death as night. This one line 
has three different metaphors for death , each mapped onto different parts of 
the sentence. This is possible since mappings are fixed correspondences. 

There is an important lesson to be learned from this example. In mathe­
matics, mappings are static correspondences. In computer science, it is 
common to represent mathematical mappings by algorithmic processes that 
take place in real time. Researchers in information processing psychology 
a.nd cognitive science also commonly represent mappings as real-time algo­
nth . 

mlC procedures . Some researchers from these fields have mistakenly 
sUPPosed that the metaphorical mappings we are discussing should also be 
repreSented as real-time , sequential algorithmic procedures , where the in­
fUt to each metaphor is a literal meaning. Any attempt to do this will fail 
Or the simultaneous mapping cases just discussed . 

Event structure 
I now 
(es Want to turn to some research by myself and some of my students 
Ph~eCl a lly Sharon Fischler, Karin Myhre , and Jane Espenson) on the meta-

ncal understanding of event structure in English. What we have found 
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is that various aspects of event structure , including notions 
changes , processes , actions , causes , purposes, and means, are 
ized cognitively via metaphor in terms of space , motion, and force. 

The general mapping we have found goes as follows : 

The event structure metaphor 
States are locations (bounded regions in space). 
Changes are movements (into or out of bounded regions). 

Causes are forces. 
Actions are self-propelled movements. 
Purposes are destinations. 
Means are paths (to destinations) . 
Difficulties are impediments to motion . 
Expected progress is a travel schedule; a schedule is a virtual 

who reaches prearranged destinations at prearranged times. 
External events are large , moving objects . 
Long term, purposeful activities are journeys. 

This mapping generalizes over an extremely wide range of 
one or more aspects of event structure. For example, take 
changes . We speak of being in or out of a state, of going into or out 
entering or Leaving it, of getting to a state or emerging from it. 

This is a rich and complex metaphor whose parts interact in 
ways. To get an idea of how it works , consider the submapping " 
are impediments to motion ." In the metaphor, purposive action 
propelled motion toward a destination . A difficulty is something 
pedes motion to such a destination . Metaphorical difficulties of 
come in five types: blockages; features of the terrain; burdens; 
forces; lack of an energy source. Here are examples of each: 

Blockages: 
He got over his divorce . He 's trying to get around the 
went through the trial. We ran into a brick wall . We've got him 

into a corner. 
Features of the terrain : 

He's between a rock and a hard place. It 's been uphill all 
We've been bogged down . We've been hacking our way 
jungle of regulations . 

Burdens: 
He's carrying quite a load. He's weighed down by a lot of 
He's been trying to shoulder all the responsibility. Get off my 

Counterforces: 
Quit pushing me around. She's leading him around by the nose. 

holding him back. 
Lack of an energy source: 

I'm out of gas. We're running out of steam . 
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11 see just how rich the event structure metaphor is , consider some of its 
o enta ilments: 

ba51~ln ner of action is manner of motion. 
M'diffe rent means for achieving a purpose is a different path. 
~ rees affecting action are forces affecting motion . 
'f~e inability to act is the inability to move. 
progress made is distance traveled or distance from goal. 

We wi Il consider examples of each of these one by one, including a number 

f P
ecial cases. o 5 . 'd . Aids to actIOn are a1 s to motIOn: 
It is smooth sailing from here on in. It 's all downhill from here. 
There 's nothing in our way. 

A di ffe rent means of achieving a result is a different path : 
Do it this way. She did it the other way. Do it any way you can. 
However you want to go about it is fine with me. 

Manner of action is manner of motion: 
We are moving/running/skipping right along. We slogged through it. 
He is flailing around . He is falling all over himself. We are leaping over 
hurdles . He is out of step . He is in step. 

Careful action is careful motion: 
I'm walking on eggshells . He is treading on thin ice . He is walking a 
fine line. 

Speed of action is speed of movement: 
He flew through his work . He is running around. It is going swim­
mingly. Keep things moving at a good clip . Things have slowed to a 
crawl. She is going by leaps and bounds. I am moving at a snail's 
pace. 

Pu rposeful action is self-propelled motion to a destination ; this has the 
fo llowing special cases: 
Making progress is forward movement : 

We are moving ahead. Let's forge ahead. Let's keep moving for­
ward . We made lots of forward movement. 

Amount of progress is distance moved: 
We've come a long way. We've covered lots of ground. We've made 
it this far. 

Undoing progress is backward movement: 
We are sliding backward. We are backsliding. We need to backtrack . 
It is time to turn around and retrace our steps . 

Expected progress is a travel schedule ; a schedule is a virtual traveler, 
who reaches prearranged destinations at prearranged times: 

We' re behind schedule on the project . We got a head start on the 
project. I'm trying to catch up. I finally got a little ahead. 

Starting an action is starting out on a path : 
We are just starting out. We have taken the first step . 
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Success is reaching the end of the path: 
We've reached the end . We are seeing the light at the end 
tunnel. We only have a short way to go . The end is in sight. 
is a long way off. 

Lack of purpose is lack of direction: 
He is just floating around. He is drifting aimlessly. He needs 
direction. 

Lack of progress is lack of movement: 
We are at a standstill . We aren 't getting any place . We aren't 
anywhere . We are going nowhere with this. 

External events are large moving objects: 
Special case 1: Things 

How're things going? Things are going fine with me. 
going against me these days. Things took a turn for the 
Things are going my way. 

Special case 2: Fluids 
You gotta go with the flow. I'm just trying to keep my head 
water. The tide of events .. . The winds of change .... The 
history .. . I'm trying to get my bearings. He 's up a creek 
paddle. We' re all in the same boat. 

Special case 3: Horses 
Try to keep a tight rein on the situation . Keep a grip on the 
tion . Don't let things get out of hand. Wild horses couldn't 
go. "Whoa!" (said when things start to get out of hand) . . 

Such examples provide overwhelming empirical support for 
tence of the event structure metaphor. And the existence of that 
shows that the most common abstract concepts - TIME , STATE, 
CAUSATION, ACTION , PURPOSE and MEANS - are conceptualized via 
Since such concepts are at the very center of our conceptual 
fact that they are conceptualized metaphorically shows that 
central to ordinary abstract thought. 

Inheritance hierarchies 

Metaphorical mappings do not occur isolated from one another. 
sometimes organized in hierarchical structures , in which " lower" 
in the hierarchy inherit the structures of the "higher" mappings. 
consider an example of a hierarchy with three levels : 

Levell : The event structure metaphor 
Level 2: A PURPOSEFUL LIFE IS A JOURNEY 
Level 3: LOVE IS A JOURNEY; A CAREER IS A JOURNEY 
To refresh your memory, recall : 

The event structure metaphor 
Target domain: Events Source domain : Space 

States are locations (bounded regions in space). 
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eS are movements (into or out of bounded regions). ChaOg 
es are forces . CallS . ns are self-propelled movements. 

ActiO . . 
oses are destinatIOns . 

purp h d . . ns are pat s to estlnatlOns. 
Mea . d ' . 

'fficul ties are Impe Iments to motIOn . 
VI ected progress is a travel schedule; a schedule is a virtual traveler, 
ExP d d . . d . whO reaches prearrange estlnatlOns at prearrange tImes. 
E ternal events are large , moving objects. 
L~ng-term , purposeful activities are journeys. 
In our culture, life is assumed to be purposeful , that is, we are expected 
have goals in life. In the event structure metaphor, purposes are destin a-

t?ons and purposeful action is self-propelled motion toward a destination. 
~ purposeful life is a. lon.g-term, pur~oseful activity, ~nd hence a jo~rn~y. 
Goals in life are destinatIOns on the Journey. The actIOns one takes In lIfe 
are self-propelled movements, and the totality of one's actions form a path 
one moves along . Choosing a means to achieve a goal is choosing a path to 
a destination . Difficulties in life are impediments to motion. External 
events are large moving objects that can impede motion toward one's life 
goals. One's expected progress through life is charted in terms of a life 
schedule , which is conceptualized as a virtual traveler that one is expected 
to keep up with . 

In short, the metaphor A PURPOSEFUL LIFE IS A JOURNEY makes use of all 
the structure of the event structure metaphor, since events in a life concep­
tualized as purposeful are subcases of events in general. 

A PURPOSEFUL LIFE IS A JOURNEY 
Target domain: Life Source domain: Space 

The person leading a life is a traveler. 
Inheri ts event structure metaphor, with : 

Events = significant life events 
Purposes = life goals 

Thus we have expressions like: 

lie got a head start in life. He's without direction in his life. I'm where I want to be 
In life. I'm at a crossroads in my life. He'll go places in life. He's never let anyone 
get In his way. He's gone through a lot in life. 

I Just as significant life events are special cases of events , so events in a 
JOve relationship are special cases of life events . Thus , the LOVE IS A 
p~URNEY metaphor inherits the structure of the LIFE IS A JOURNEY meta­
ar Or. What is special about the LOVE IS A JOURNEY metaphor is that there 1': two lovers who are travelers and that the love relationship is a vehicle. 
Jou

e 
rest of the mapping is a consequence of inheriting the LIFE IS A 

comRNEY metaphor. Because the lovers are in the same vehicle , they have 
are .mon destinations , that is , common life goals . Relationship difficulties 

Impediments to travel. 
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LOVE IS A JOURNEY 
Target domain: Love Source domain : Space 

The lovers are travelers. 
The love relationship is a vehicle. 

Inherits the LIFE IS A JOURNEY metaphor. 
A career is another aspect of life that can be conceptualized as a . 

Here , because STATUS IS UP, a career is actually a journey upward. 
goals are special cases of life goals. 

A CAREER IS A JOURNEY 
Target domain: Career Source domain: Space 

A careerist is a traveler. 
Status is up . 

Inherits LIFE IS A JOURNEY, with life goals = career goals. Ideal: to 
high , far, and fast as possible. 

Examples include: 

He clawed his way to the top. He's over the hill . She's on the fast 
climbing the corporate ladder. She's moving up in the ranks quickly. 

This inheritance hierarchy accounts for a range of generalizations. 
there are generalizations about lexical items . Take the word 
central meaning is in the domain of space , but it can be used in a 
cal sense to speak of any extended activity, of one's life, of a love 
ship, or of a career. 

I'm at a crossroads on this project. I'm at a crossroads in life . We're at a . 
in our relationship. I'm at a crossroads in my career. 

The hierarchy allows one to state a general principle: crossroads 
tended lexically via the submetaphor of the event structure 
LONG-TERM PURPOSEFUL ACTIVITIES ARE JOURNEYS . All its other uses are 
matically generated via the inheritance hierarchy. Thus , separate 
each level of the hierarchy are not needed . 

The second generalization is inferential in character. Thus the 
standing of difficulties as impediments to travel occurs not only in 
general, but also in a purposeful life, in a love relationship, and in a 
The inheritance hierarchy guarantees that this understanding of 
in life, love, and careers is a consequence of such an und 
difficulties in events in general. 

The hierarchy also allows us to characterize lexical items whose 
ings are more restricted: Thus, climbing the ladder refers only to 
not to love relationships or to life in general. 

Such hierarchical organization is a very prominent feature of the 
phor system of English and other languages. So far we have found 
metaphors higher up in the hierarchy tend to be more widespread 
those mappings at lower levels . Thus, the event structure metaphor is 
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read (and may even be universal), while the metaphors for life , 
d ca reers are much more restricted culturally. 

love , an 

Duality in the event structure system 

discussion of time metaphors, we noted the existence of an object/ 
1[1 our duality. There were two related time metaphors. In both , the 
locatio; of time was understood in terms of relative motion between an 
passa~e r and a time . In the object-dual, the observer is fixed and times are 
ob

se
.
f 

g objects . In the location-dual, the opposite is true . The observer 
[Il

O
VJJ1s and times are fixed locations in a landscape. 

[IlOve . 
The event structure system that we have seen so far IS based wholly on 

tion. But there is another event structure system that is the dual of the 
::: we have just discussed - a system based on objects rather than loca­
tions. In bo th syst~ms , CHA~GE I.S MOTION and CAUSES ARE FORCES that con­
trol motion. The dIfference IS thIS: 

In the location system, change is the motion of the thing-changing to a 
new location or from an old one . 

In the object system, the thing-changing doesn ' t necessarily move . 
Change is instead the motion of an object to, or away from , the 
thing-changing. 

In addition , the object in motion is conceptualized as a possession and the 
thing-changing as a possessor. Change is thus seen as the acquisition or loss 
of an object. Causation is seen as giving or taking. Here are some examples: 

I have a headache. (The headache is a possession) 
I got a headache. (Change is acquisition - motion to) 
My headache went away. (Change is loss - motion from) 
The noise gave me a headache. (Causation is giving - motion to) 
The aspirin took away my headache . (Causation is taking - motion from) 
We can see the duality somewhat more clearly with a word like "trouble": 
I'm in trouble. (Trouble is a location) 
I have trouble . (Trouble is an object that is possessed) 

~n both cases, trouble is being attributed to me , and in both cases, trouble 
;s metaphorically conceptualized as being in the same place as me (co­
Ocation) - in one case, because I possess the trouble-object and in the 

other case, because I am in the trouble-location . That is , attribution in both 
~ases is conceptualized metaphorically as co-location. In "I'm in trouble," 
~OUble is a state . A state is an attribute conceptualized as a location . 
j ttributes (or properties) are like states , except that they are conceptual­
z~ as possessible objects . 

sj hus, STATES ARE LOCATIONS and ATTRIBUTES ARE POSSESSIONS are duals, 
lonc

e 
possession and location are special cases of the same thing - co­

thcatlon - and since states and attributes are also special cases of the same 
Ing - What can be attributed to someone . 
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Given this , we can see that there is an object-version of the event 
ture metaphor: 

Attributes are possessions. 
Changes are movements (of possessions, namely, acquisitions or 
Causes are forces (controlling the movement of possessions , 

giving or taking away). 
These are the duals of: 

States are locations . 
Changes are movements (to or from locations). 
Causes are forces (controlling movement to or from locations). 

Similarly, ACTIONS ARE SELF-PROPELLED MOVEMENTS (to or from 
has as its object-dual ACTIONS ARE SELF-CONTROLLED ACQUISITIONS OR 
Thus, there is a reason why one can " take" certain actions - one can 
shower, or take a shot at someone, or take a chance. 

The submapping PURPOSES ARE DESTINATIONS also has a dual. 
are desired locations and so the submapping can be rephrased as 
ARE DESIRED LOCATIONS, and ACHIEVING A PURPOSE IS REACHING A 
LOCATION. Replacing "location" by "object ," we get the dual 
DESIRED OBJECTS, and ACHIEVING A PURPOSE IS ACQUIRING A DESIRED 
(or ridding oneself of an undesirable one). 

Here are some examples: 

ACHIEVING A PURPOSE IS ACQUIRING A DESIRED OBJECT 
They just handed him the job. It 's within my grasp. It eluded me . Go for 
escaped me . It slipped through my hands . He is pursuing a goal. Reach 
the gusto you can get. Latch onto a good job. Seize the opportunity. He 
success . 

There is also a hierarchical structure in the object-version of the 
structure metaphor. A special case of getting an object is getting an 
to eat . Hence : 

ACHIEVING A PURPOSE IS GETTING SOMETHING TO EAT 
He savored the victory. All the good jobs have been gobbled up. He 's 
success. The opportunity has me drooling. This is a mouth-watering 

Traditional methods of getting things to eat are hunting, fishing , and 
culture . Each of these special cases can be used metaphorically to 
alize achieving (or attempting to achieve) a purpose . 

TRYING TO ACHIEVE A PURPOSE IS HUNTING 
I'm hunting for a job. I bagged a promotion. The pennant is in the bag. 

The typical way to hunt is to use projectiles (bullets, arrows, etc.) 

I'm shooting for a promotion. I'm aiming for a career in the movies . I'm 
missed my chance. 

Contemporary theory of metaphor 227 

. 0 AC HIEV E A PURPOSE IS FISHING 
fIlYI J'oIG ' ~i ng for compliments. ] landed a promotion . She netted a good job. I've got 
l"!e's os t on a good used car. It 's time to fish or cut bait. 
a linc au 

'0 AC HI EVE A PURPOSE IS AGRICULTURE 
fIlYI J'oIG: I reaped some rewards . That job is a plum . Those are the fruits of his 
It 'S tlJ11 . . f h . k' 
labor. 

The contract IS npe or t e pIC mg. 

I wi ll not try to survey all the dualities in the English metaphor system, 
't is worth mentioning a few to see how subtle and persuasive dualities 

but I I h h . h' hi ' Take, for examp e, t e LIFE IS A JOURNEY metap or, In w IC goa s In 

~rfe 'are destinations , that is , desired locations to be reached. Since the dual 
h e . d f PURPOSES ARE DESTINATIONS IS PURPOSES ARE DESIRED OBJECTS , the ualof 
o FE IS A JOU RNEY is a metaphor in which life is an activity through which 
~~e acquires desired objects. In this culture, the principal activity of this 
sort is business , and hence , LIFE IS A BUSINESS is the dual of LIFE IS A 

JOURN EY. 

A PURPOSEFU L LIFE IS A BUSINESS 
He has a rich life. It 's an enriching experience . I want to get a lot out of life . He 's 
going about the business of everyday life . It 's time to take stock of my life . 

Recall tha t LOVE IS A JOURNEY is an extension of A PURPOSEFUL LIFE IS A 
JOURNEY. It happens that LOVE IS A JOURNEY has a dual that is an extension 
of the dual of A PURPOSEFUL LIFE IS A JOURNEY, which is A PURPOSEFUL LIFE IS 
A BUSINESS. The dual of LOVE IS A JOURNEY is LOVE IS A PARTNERSHIP, that is , a 
two-person business. Thus, we speak of lovers as "partners, " there are 
marriage contracts, and in a long-term love relationship the partners are 
expected to do their jobs and to share in both responsibilities (what they 
con tribute to the relationship) and benefits (what they get out of it). Long­
term love relationships fail under the same conditions as businesses fail -
When what the partners get out of the relationship is not worth what they 
put into it. 

Duality is a newly discovered phenomenon. The person who first discov­
ered it in the event structure system was Jane Espenson, a graduate student 
a.t Berke ley who stumbled upon it in the course of her research on causa­
~on metaphors. Since Espenson 's discovery, other extensive dualities have 
h een fo und in the English metaphor system . It is not known at present , 
owever, just how extensive dualities are in English, or even whether they 

are all of the location/object type . 
al At this point, I will leave off discussing the metaphor system of English , 
Illthough hundreds of other mappings have been described to date. The 
th aJ Or point to take away from this discussion is that metaphor resides for 
the most part in this huge, highly structured, fixed system, a system any-

Ing but "dead. " Because it is conventional, it is used constantly and 
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automatically, with neither effort nor awareness. Novel metaphor 
system, and builds on it , but only rarely occurs independently of it. 
most interesting that this system of metaphor seems to give rise to 
reasoning , which appears to be based on spatial reasoning. 

Invariance again 

The metaphors I have discussed primarily map 
schemas: containers , paths, and force-images. Because of the comp 
the subcases and interactions, the details are intricate , to say the 
However, the Invariance Principle does make claims in each case as to 
image-schemas get mapped onto target domains. I will not go through 
of the details here, but so far as I can see , the claims made about' 
structure are reasonable ones . 

For example , the logic of force-dynamics does seem to map, 
submapping CAUSES ARE FORCES , onto the logic of causation . The 
are inferences from the logic of forces inherent in force dynamics: 

A stationary object will move only when force is applied to it; 
force, it will not move. 

The application of force requires contact; thus , the applier of the 
must be in spatial contiguity with the thing it moves . 

The application of force temporarily precedes motion, since i 
be overcome before motion can take place . 

These are among the classic inferential conditions on causation: 
contiguity, temporal precedence , and that A caused B only if B 
have happened without A . 

At this point , I would like to take up the question of what else the 
ance Principle would buy us. I will consider two cases that arose while 
Turner and I were writing More Than Cool Reason (Lakoff & Turner, 
The first concerns image-metaphors and the second, generic-level 
phors. But before I move on to those topics , I should mention an . 
consequence of invariance . 

Johnson and I argued in Metaphors We Live By (Lakoff & 
1980) that a complex propositional structure could be mapped by 
phor onto another domain . The main example we gave was 
WAR. K6vecses and I, in our analysis of anger metaphors (Lakoff, 
case study 1; K6vecses , 1990) , also argued that metaphors 
complex propositional structures . The Invariance Principle does n 
this , but it puts those claims in a very different light. Complex 
tional structures involve concepts like time, states , changes, causes 
poses , quantity scales , and categories. If all these abstract ~~~",pn 
characterized metaphorically, then the Invariance Principle 
what we had called propositional structure is really image-schematiC 
ture . In other words: 
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d propositional inferences arise from the inherent topological structure of 
so-clIJle e_schemas mapped by metaphor onto concepts like time, states, changes , 
tile J111agclIuses , purposes, means, quantity, and categories . 
IIclions, 

taken the trouble to discuss these abstract concepts to demonstrate 
I ~ave nsequence of the Invariance Principle: what have been seen in the 
th lS

t 
c:s propositi.onal. inference~ are really image-based inferences . If the 

pas 'ance PrincIple IS correct, It has a remarkable consequence: 
Invan 

Abst rll Ct reasoning is a special case of image-based reasoning. 

ge-based reasoning is fundamental and abstract reasoning IS Image-
Ima d h . I . . b d . ed reasoning un er metap onca projectIOns to a stract omams. 
ba~o look fo r independent confirmation of the Invariance Principle , let us 
turn to image metaphors . 

Novel metaphors 

Image metaphors 

There are kinds of metaphors that function to map one conventional men­
tal image onto another. These contrast with the metaphors I have discussed 
so far, each of which maps one conceptual domain onto another, often with 
many concepts in the source domain mapped onto many corresponding 
concepts in the target domain . Image metaphors , by contrast, are "one­
shot" metaphors: they map only one image onto one other image . 

Consider, for example , this poem from the Indian tradition : 

Now women-rivers 
belted with silver fish 
move unhurried as women in love 
at dawn after a night with their lovers 
(Merwin & Masson , 1981 , p. 71) 

Here the image of the slow, sinuous walk of an Indian woman is mapped 
o~.to the image of the slow, sinuous , shimmering flow of a river. The 
s ~mer i ng of a school of fish is imagined as the shimmering of the belt. 
ph etaphon c image mappings work in the same way as all other meta­
tu One mappings: by mapping the structure of one domain onto the struc­
ta~ of another. But here , the domains are conventional mental images . 

e, for example , this line from Andre Breton: 

My wife . . . whose waist is an hourglass . 

this is a su ' . . f h ' f h I h . f wOrn ' penmposltlOn 0 t e Image 0 an ourg ass onto t e Image 0 a 
is Co an s waist by virtue of their common shape. As before , the metaphor 
lier nceptual; it is not in the words themselves, but in the mental images. 

e, We have a mental image of an hourglass and of a woman , and we 
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map the middle of the hourglass onto the waist of the woman. Note that 
words do not tell us which part of the hourglass to map onto the 
even that only part of the hourglass shape corresponds to the waist. 
words are prompts for us to map from one conventional image to 
Similarly, consider: 

His toes were like the keyboard of a spinet. 
(Rabelais, "The Descriptions of King Lent ," trans . J . M. Cohen) 

Here, too, the words do not tell us that an individual toe corresponds 
individual key on the keyboard. The words are prompts for us to 
conceptual mapping between conventional mental images. In part;n .. i 
we map aspects of the part-whole structure of one image onto aspects 
part-whole structure of another. Just as individual keys are parts of 
whole keyboard , so individual toes are parts of the whole foot. 

Image mapping can involve more than mapping physical part-whole 
tionships . For example , the water line of a river may drop slowly and 
slowness is part of a dynamic image , which may be mapped onto the 
removal of clothing: 

Slowly slowly rivers in autumn show 
sand banks 
bashful in first love woman 
showing thighs 
(Merwin & Masson, 1981 , p. 69) 

Other attributes are also mapped: the color of the sand bank onto the 
of flesh , the quality of light on a wet sand bank onto the reflectiveness 
skin , the light grazing of the water's touch receding down the bank onto 
light grazing of the clothing along the skin. Notice that the words do not 
us that any clothing is involved . We get that from a conventional 
image. Part-whole structure is also mapped in this example. The water 
ers the hidden part of the bank just as the clothing covers the hidden 
the body. The proliferation of detail in the images limits image m 
highly specific cases. That is what makes them one-shot mappings. 

Such mappings of one image onto another can lead us to map knowlelU 

about the first image onto knowledge about the second . Consider the 
lowing example from the Navaho: 

My horse with a mane made of short rainbows. 
("War God's Horse Song I," words by Tall Kia ahni , interpreted by Louis 
Watchman) 

The structure of a rainbow, its band of curved lines for example , is m 
onto an arc of curved hair, and many rainbows onto many such arcs on 
horse's mane. Such image mapping allows us to map our evaluation of 
source domain onto the target. We know that rainbows are beautiful, 
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'. I inspiring , larger than life , almost mystic, and that seeing them makes 
CI'\ 'appy and inspires us with awe . This knowledge is mapped onto what we 
LI S lW of the horse: it too is awe-inspiring, beautiful , larger than life , almost 
~y~tiC . This line comes from a poem containing a series of such image 

mappings: 

My horse with a hoof like a striped agate , 
with his fetlock like a fine eagle plume : 
my horse whose legs are like quick lightning 
whose body is an eagle-plumed arrow: 
my horse whose tail is like a trailing black cloud . 

Image metaphors raise two major issues for the general theory of 
metaphor: 

How do they work? What constrains the mappings? What kinds of inter­
na l structures do mental images have that permit some mappings to 
work readily, others only with effort, and others not at all? 

What is the general theory of metaphor that unifies image metaphors with 
all the conventional metaphors that map the propositional structure of 
one domain onto the propositional structure of another domain? 

Turne r and I (Lakoff & Turner, 1989) have suggested that the Invariance 
Principle could be an answer to both questions. We suggest that conven­
tional mental images are structured by image-schemas and that image meta­
phors preserve image-schematic structure , mapping parts onto parts and 
wholes onto wholes, containers onto containers , paths onto paths, and so 
on. The generalization would be that all metaphors are invariant with 
respect to their cognitive topology, that is , each metaphorical mapping 
preserves image-schema structure. 

Generic-level metaphors 

When Turner and I were writing More Than Cool Reason, we hypothesized 
the existence of what we called "generic-level metaphors" to deal with two 
problems we faced - first, the problem of personification and second , the 
p~oblem of proverbs , which requires an understanding of analogy. I shall 
dISCUSS each in turn . 

Personification. In studying a wide variety of poems about death in English, 
We fo und that , in poem after poem , death was personified in a relatively 
Small number of ways: drivers, coachmen, footmen; reapers , devourers 
and destroyers , or opponents in a struggle or game (say, a knight or a chess 
opponent). The question we asked was : why these? Why isn 't death per­
So . 
h nl fied as a teacher or a carpenter or an ice cream salesman? Somehow, 

t e ones that occur repeatedly seem appropriate. Why? 
In studying personifications in general, we found that the overwhelming 
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number seem to fit a single pattern: events (like death) are 
terms of actions by some agent (like reaping). It is that agent that is 
fied . We thus hypothesized a very general metaphor, EVENTS ARE 
which combines with other, independently existing metaphors for life 
death . Consider, for example, the DEATH IS DEPARTURE metaphor. 
ture is an event. If we understand this event as an action on the 
some causal agent - someone who brings about , or helps to bring 
departure - then we can account for figures like drivers , coachmen, 
men , and so forth. Take the PEOPLE ARE PLANTS metaphor. In the 
course of things, plants wither and die. If we see that event as a 
action on the part of some agent, that agent is a reaper. So far, so 
why destroyers and devourers? And what about the impossible cases? 

Destroying and devouring are actions in which an entity ceases to 
The same is true of death . The overall shape of the event of death is 
in this respect to the overall shapes of the events of destroying and 
ing . Moreover, there is a causal aspect to death: the passage of 
eventually result in death. Thus , the overall shape of the event of 
an entity that over time ceases to exist as the result of some cause . 
ing and destroying have the same overall event shape. That is , it is the 
with respect to causal structure and the persistence of entities over 

Turner (1987) had noticed a similar case in Death Is the M 
Beauty, his classic work on kinship metaphor. In expressions like 
is the mother of invention, " or "Edward Teller was the father of 
bomb," causation is understood in terms of giving birth or fathering , 
Turner called the CAUSATION IS PROGENERATION metaphor. But, as 
served (pp. 145-148) , this metaphor could not be used for just any 
of causation. It could only be used for cases that had the overall 
shape of progeneration : something must be created out of nothing, 
thing created must persist for a long time (as if it had a life) . 

Thus, for example, we can speak of Saussure as the father of 
synchronic linguistics , or of New Orleans as giving birth to jazz. 
cannot use this metaphor for a single causal action with a short-lived 
We could not speak of Jose Canseco as the father of the home run 
hit , or of that home run as giving birth to the Oakland As' victory 
game. We could , however, speak of Babe Ruth as the father of 
home-run hitting, and of home runs giving birth to the era of 
players as superstars. The overall event shape of the target domain 
the applicability of the metaphor. 

Recalling Turner's observation about CAUSATION IS PROGENERA 
therefore hypothesized that EVENTS ARE ACTIONS is constrained in the 
ing way: the action must have the same overall event shape as the 
What is preserved across the mapping is the causal structure , the 
structure , and the persistence of entities. We referred to this as 
level structure." 
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The preservation of generic-level structure explained why death is not 
taphorized in terms of teaching, or filling the bathtub , or sitting on the 

rne
f'l These actions do not have the same causal and overall event struc-

0 ' . 
S e they do not share "generic-level structure." 
tUf ' 

P '0 verbs . In Asian figures - proverbs in the form of short poems - the 
~estiOn arises as to what the limitations are on the interpretation of a 

qroverb. Some interpretations are natural ; others seem impossible. Why? 
P consider the following example from Asian Figures, translated by Wil-

liam Merwin. 

Blind 
blames the ditch 

To get some sense of the possible range of interpretations, consider the 
following application of the proverb : 

Suppose a presidential candidate knowingly commits some personal impropriety 
(though not illegal and not related to political issues) and his candidacy is destroyed 
by the press's reporting of the impropriety. He blames the press for reporting it , 
rather than himself for committing it. We think he should have recognized the 
realities of political press coverage when he chose to commit the impropriety. We 
express our judgment by saying, "Blind / blames the ditch ." 

Turner and I (1989) observed that the knowledge structure used in compre­
hending the case of the candidate's impropriety shared certain things with 
knowledge structure used in comprehending the literal interpretation of 
"Blind I blames the ditch ." That knowledge structure is the following: 

There is a person with an incapacity, namely, blindness. 
He encounters a situation, namely a ditch , in which his incapacity, 

namely his inability to see the ditch , results in a negative consequence, 
namely, his falling into the ditch . 

He blames the situation, rather than his own incapacity. 
He should have held himself responsible , not the situation . 

!hls specific knowledge schema about the blind man and the ditch is an 
Instance of a general knowledge schema , in which specific information 
~bout the blindness and ditch are absent. Let us refer to it as the "generic­
level Schema" that structures our knowledge of the proverb. That generic­
evel knowledge schema is : 

"fhere is a person with an incapacity. 
He enCOunters a situation in which his incapacity results in a negative 

Consequence . 
~e blames the situation rather than his own incapacity. 

lhi eshould have held himself responsible , not the situation . 
situs IS a very general schema characterizing an open-ended category of 

alIons. We can think of it as a variable template that can be filled in in 
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many ways . As it happened, Turner and I were studying this at the 
the Gary Hart scandal. Hart, a presidential candidate , committed 
sexual improprieties during a campaign, had his candidacy dashed, 
then blamed the press for his downfall. " Blind / blames the ditch" fits 

situation . Here 's how: 
The person is the presidential candidate. 
His incapacity is his inability to understand the consequences of 

personal improprieties . 
The context he encounters is his knowingly committing an 

and the press's reporting it. 
The consequence is having his candidacy dashed . 

He blames the press. 
We judge him as being foolish for blaming the press instead of 

If we view the generic-level schema as mediating between the 
"Blind / blames the ditch" and the story of the candidate'S ;~~~~~ 
get the following correspondence: 

The blind person corresponds to the presidential candidate . 
His blindness corresponds to his inability to understand 

quences of his personal improprieties . 
Falling into the ditch corresponds to his committing the 

having it reported . 
Being in the ditch corresponds to being out of the running as a 
Blaming the ditch corresponds to blaming the press coverage. 
Judging the blind man as foolish for blaming the ditch correspon~ 

judging the candidate as foolish for blaming the press coverage. 
This correspondence defines the metaphorical interpretation of the 

erb as applied to the candidate's impropriety. Moreover, the class of 
ble ways of filling in the generic-level schema of the proverb corresp" 
the class of possible interpretations of the proverb. Thus , we can 
why "Blind / blames the ditch" does not mean "I took a bath" or 
is sitting on the sofa" or any of the myriad things the proverb cannot 

All the proverbs that Turner and I studied turned out to involve 
of generic-level schema , and the kinds of things that turned up 
schemata seemed to be pretty much the same in case after case. 

include: 
Causal structure 
Temporal structure 
Event shape ; that is , instantaneous or repeated, completed or 

ended , single or repeating, having fixed stages or not, ~~oN>,""i 
existence of entities or not , and so on 

Purpose structure 
Modal structure 
Linear scales 

This is not an exhaustive list , but it includes most of the major 

l __ --
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eric- level structure we discovered. What is striking to us about this list is 
ge~t everything on it is , under the Invariance Principle, an aspect of image­
t h~e(11a t i c structure. In short , if the Invariance Principle is correct , the way 
SC rri ve at a generic-level schema for some knowledge structure is to 
to a . . 

, ract its Image-schematic structure . 
e:X~he metaphoric interpretation of such discourse forms as proverbs , fa-

I S 
allegories , and so on seems to depend on our ability to extract be. 

neric-level structure. Turner and I have called the relation between a 
ge ecific knowledge structure and its generic-level structure the GENERIC IS 
SPECIFIC metaphor. It is an extremely common mechanism for comprehend-
SP . f h ' fi . g the general 10 terms 0 t e speci c. 
111 If the Invariance Principle is correct , then the GENERIC IS SPECIFIC meta­
phor is a minimal m~taphor that maps. what the Invariance. Principle re­
quires it to and nothlOg more. Should It turn out that genenc-Ievel struc­
ture is exactly image-schematic structure, then the Invariance Principle 
would have enormous explanatory value. It would obviate the need for a 
separate characterization of generic-level structure . Instead , it would itself 
characte rize generic-level structure, explaining possible personifications 
and the poss ible interpretations for proverbs . 

Analogy 

The GE NE RIC IS SPECIFIC metaphor is used for more than just the interpreta­
tion of proverbs . Turner (1991) has suggested that it is also the general 
mechanism at work in ana logic reasoning and that the Invariance Principle 
characterizes the class of possible analogies . We can see how this works 
with the Gary Hart example cited above . We can convert that example into 
an analogy with the following sentence: "Gary Hart was like a blind man 
Who fell in to a ditch and blamed the ditch ." The mechanism for understand­
ing this analogy makes use of: 

A knowledge schema for the blind man and the ditch 
A knowledge schema concerning Gary Hart 

l' 1'he GE NE RIC IS SPECIFIC metaphor 
bl~e GE NE RIC IS SPECIFIC metaphor maps the knowledge schema for the 
s ~nd man and the ditch into its generic-level schema. The generic-level 
~ ema defines an open-ended category of knowledge schemata . The Gary 
Sc~:t Schema is a member of that category, since it fits the generic-level 

It ~a given the correspondences stated above . 
lIisrn appe~ r~ at present that such analogies use this metaphorical mecha­

.. .. IBut It IS common for analogies to use other metaphorical mechanisms 
.. e If ' 

, Or IOstance, the Great Chain Metaphor and the full range of 
al mappings in the conceptual system . Sentences like "John is a 

Or " Harry is a pig" use the Great Chain metaphor (see Lakoff & 
, 1989, chap . 4) . 
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A good example of how the rest of the metaphor system interacts 
GENERIC IS SPECIFIC is the well-known example of Glucksberg and 
(this volume) , "my job is a jail. " First, the knowledge schema for 
includes the knowledge that a jail imposes extreme physical con 
a prisoner's movements. The GENERIC IS SPECIFIC metaphor 
image-schematic structure of the knowledge schema , factoring out 
cific details of the prisoner and the jail: X imposes extreme physical 
straints on Y 's movements. But now two additional conventional 
phors apply to this generic-level schema: The event structure 
with the submetaphor ACTIONS ARE SELF-PROPELLED MOVEMENTS , and 
LOGICAL FORCE IS PHYSICAL FORCE. These metaphors map "X . 
treme physical constraints on Y's movements" into "X imposes 
psychological constraints on Y 's actions." The statement "my job is 
imposes an interpretation in which X = my job and Y = me, and 
yields the knowledge that "my job imposes extreme psychologicaJ 
straints on my actions. " Thus , the mechanism for understanding "my 
a jail" uses very common, independently existing metaphors: 
SPECIFIC, PSYCHOLOGICAL FORCE IS PHYSICAL FORCE , and the Event 
Metaphor. 

The Glucksberg-Keysar Claim 

I mention this example because of the claim by Glucksberg and 
(this volume) that metaphor is simply a matter of categorization. 
sonal correspondence , however, Glucksberg has written , "We 
people can judge and can also infer that certain basic level entities, 
' jails ,' typify or are emblematic of a metaphoric attributive category 
'situations that are confining, unpleasant, etc.' " Glucksberg and 
give no theory of how it is possible to have such a " metaphoric 
category" - that is , how it is possible for one kind of thing (a 
situation) to be metaphorically categorized in terms of a 
spatial notion like "confining." Since Glucksberg is not in the 
describing the nature of conceptual systems , he does not see it as 
give such an account. I have argued in this essay that the general 
governing such cases is the Event Structure Metaphor. If such a 
exists in our conceptual system, then the Glucksberg-Keysar 
pie is accounted for automatically and their categorization 
needed . Indeed , the category he needs - "situations that are 
unpleasant, etc." - is a "metaphoric attributive category." That 
the appropriate categories in their categorization theory of 
needs an account of metaphor. But given such an account of 
metaphor-as-categorization theory becomes unnecessary. 

Even worse for the Glucksberg-Keysar theory, it cannot 
either everyday conceptual metaphor of the sort we have been 

l ______ _ 
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r really rich poetic metaphor, such as one finds in the works of, say, 
or fan Thomas , or for image metaphor of the sort common in the examples 
f!~~ above from the Sanskrit, Navaho, and surrealist traditions . Since it 
CIt not even attempt to deal with most of the data covered by the contem­
dO~S y theory of metaphor, it cannot account for "how metaphor works ." pOlar 

More on novel metaphor 

A the time most of the chapters in this volume were written (the late 
19~Os) , "metaphor" was taken to mean "novel metaphor," since the huge 

tern of conventional metaphor had barely been noticed . The authors 
s~~refore never took up the question of how the system of conventional 
t etaphor functions in the interpretation of novel metaphor. We have just 
:en one such example . Let us consider some others. 

As common as novel metaphor is , its occurrence is rare by comparison 
with conventional metaphor, which Occurs in most of the sentences we 
utter. Our everyday metaphor system, which we use to understand con­
cepts as commonplace as TIME , STATE, CHANGE, CAUSATION , PURPOSE , and so 
forth is constantly active , and is used maximally in interpreting novel meta­
phorical uses of language. The problem with all the older research on novel 
metaphor is that it completely missed the major contribution played by the 
conventional system . 

As Turne r and I discussed in detail (Lakoff & Turner, 1989), there are 
three basic mechanisms for interpreting linguistic expressions as novel meta­
phors: ex tensions of conventional metaphors , generic-level metaphors , and 
image metaphors. Most interesting poetic metaphor uses all these superim­
~sed On one another. Let us begin with examples of extensions of conven­
tIonal metaphors. Dante begins the Divine Comedy: 

In the middle of life's road 
I found myself in a dark wood. 

road" evokes the domain of life and the domain of travel , and 
the conventional LIFE IS A JOURNEY metaphor that links them. "I 
mYself in a dark wood " evokes the knowledge that if it 's dark you 
see which way to go. This evokes the domain of seeing, and thus 

Conventional metaphor that KNOWING IS SEEING, as in "I see what you 're 
at: " "his claims aren ' t clear," " the passage is opaque," and so forth. 

I, Jentall s that the speaker doesn 't know which way to go . Since the LIFE 
oORNEY metaphor specifies destinations are life goals , the speaker 

IitOt know What life goals to pursue , that is , he is without direction in 
e. All this uses nothing but the system of conventional metaphor, 

knOWledge structure evoked by the conventional meaning of the 
' and metaphorical inferences based on that knowledge structure . 
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Another equally simple case of the use of the conventional 
Robert Frost's 

Two roads diverged in a wood , and I-
I took the one less traveled by , 
And that has made all the difference. 

Since Frost 's language often does not overtly signal that the poem is 
taken metaphorically, incompetent English teachers occasionally 
Frost as if he were a nature poet , simply describing scenes . (I have 
had students whose high school teachers taught them that!) 
passage could be read nonmetaphorically as being just about a 
which one encounters a crossroads. There is nothing in the sentence 
that forces one to a metaphorical interpretation. But, since it is 
travel and encountering crossroads , it evokes a knowledge of . 
This activates the system of conventional metaphor we have just 
in which long-term, purposeful activities are understood as j 
further, how life and careers can also be understood as one-person 
(love relationships , involving two travelers, are ruled out here) . The 
is typically taken as being about life and a choice of life goals, 
might also be interpreted as being about careers and career paths, or 
some long-term , purposeful activity. All that is needed to get the 
range of interpretations is the structure of conventional 
cussed above , and the knowledge structure evoked by the poem. 
ventional mapping will apply to the knowledge structure yielding the 
priate inferences. No special mechanisms are needed. 

Searle's theory 

I will not pursue discussion of other more complex poetic 
they require lengthy treatment which can be found in Lakoff and 
(1989) , Turner (1987) , and Turner (1991). Instead , I will confine 
discussing three examples from John Searle 's chapter in this volume. 
sider first Disraeli 's remark , "I have climbed to the top of the 
pole. " 

This could be taken nonmetaphorically, but its most likely melapu 
interpretation is via the CAREER IS A JOURNEY metaphor. This 
evoked jointly by source domain knowledge about pole climbing, 
effortful, self-propelled , destination-oriented motion upward, and 
edge that the metaphor involves effortful , self-propelled, 
oriented motion upward . Part of the knowledge evoked is that the 
is as high as he can get on that particular pole , that the pole was 
climb , that the climb probably involved backward motion , that it is 
for someone to stay at the top of a greasy pole , and that he will 
slide down again . The CAREER IS A JOURNEY metaphor maps this 
onto corresponding knowledge about the speaker's career: he has 
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s as he can get in that particular career, it was difficult to get to that 
statu. in the career, it probably involved some temporary loss of status 
p

O
I(1g the way, it will be difficult to maintain this position , and he will 

al ol~ab l Y lose status before long. All this follows with nothing more than 
pro conventional CAREER-AS-JOURNEY mapping, which we all share as part of 
the metaphorical systems , plus knowledge about climbing greasy poles. 
oU~he second example of Searle 's I will consider is "Sally is a block of ice ." 
H re there is a conventional metaphor that AFFECTION [S WARMTH , as in 
~ina ry sentences like "she's a warm person ," "he was cool to me ," and so 

~~rth . "A block of ice" evokes the domain of temperature and , since it is 
redicated of a person, it also evokes knowledge of what a person can be . 

foi ntly, both kinds of knowledge activate AFFECTION IS WARMTH. Since "a 
block of ice" is something very cold and not warmed quickly or easily, this 
knowledge is mapped onto Sally as being very unaffectionate and not able 
to become affectionate quickly or easily. Again, common knowledge and a 
conventional metaphor we all have is all that is needed . 

Finally, Searle discusses "the hours crept by as we waited for the plane ." 
Here we have a verb of motion predicated of a time expression ; the former 
activates the knowledge about motion through space and the latter acti­
vates the time domain. Jointly, they activate the time-as-moving-object 
mapping. Again the meaning of the sentence follows only from everyday 
knowledge and the everyday system of metaphorical mappings. 

Searle accounts for such cases by his Principle 4, which says that "we just 
do perceive a connection" which is the basis of the interpretation . This is 
vague and doesn 't say what the perceived connection is or why we "just do" 
perceive it. When we spell out the details of all such "perceived connec­
tions," they turn out to be the system of conceptual metaphors I have been 
describing. But given that system, Searle 's theory and his principles be­
come unnecessary. 

In add ition, Searle's account of literal meaning makes most of the usual 
false assumptions that accompany that term. Searle assumes that all every­
day, conventional language is literal and not metaphorical. He would thus 
rule out eve ry example of conventional metaphor described not only in this 
chapter, but in the whole literature of the field . 
t The stUdy of the metaphorical subsystem of our conceptual system is a cen­
. ral part of synchronic linguistics because much of our semantic system , that 
~' OUr system of concepts, is metaphorical , as we saw above. Because this 
~ge system went unnoticed prior to 1980, authors like Searle , Sadock , and 
syor

gan Could claim , incorrectly as it turns out , that metaphor was outside of 
nchronlc linguistics and in the domain of principles of language use. 

l'h The experiential basis of metaphor 

tlla~ conCeptual system underlying a language contains thousands of concep­
metaphors - conventional mappings from one domain to another, such 
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as the Event Structure Metaphor. The novel metaphors of a language 
except for image metaphors , extensions of this large conventional 

Perhaps the deepest question that any theory of metaphor must 
this: why do we have the conventional metaphors that we have? Or 
tively: is there any reason why conceptual systems contain one set of 
phorical mappings rather than another? There do appear to be 
these questions for many of the mappings found so far, though they are 
realm of plausible accounts , rather than in the realm of scientific 

Take a simple case : the MORE IS UP metaphor, as seen in expressi 
prices rose; his income went down ; unemployment is up ; exports are 
the number of homeless people is very high. 

There are other languages in which MORE IS UP and LESS IS DOWN , but 
in which the reverse is true , where MORE IS DOWN and LESS IS UP. Why 
Contemporary theory postulates that the MORE IS UP metaphor is 
in experience - in the common experiences of pouring more fluid into a 
tainer and seeing the level go up, or adding more things to a pile and 
the pile get higher. These are thoroughly pervasive experiences; we 
ter them every day of our lives . They have structure - a corre~n 
between the conceptual domain of quantity and the conceptual 
verticality: MORE corresponds in such experiences to UP and LESS corre~N 
to DOWN. These correspondences in real experience form the basis 
correspondences in the metaphorical cases , which go beyond real 
ence: in "prices rose" there is no correspondence in real experience 
quantity and verticality, but understanding quantity in terms of 
makes sense because of a regular correspondence in so many other 

Consider another case. What is the basis of the widespread KN 
SEEING metaphor, as in expressions like I see what you're saying; his 
was clear; this paragraph is murky; he was so blinded by ambition 
never noticed his limitations? The experiential basis in this case is 
that most of what we know comes through vision, and in the 
majority of cases, if we see something, then we know it is true. 

Consider still another case. Why, in the Event Structure 
achieving a purpose understood as reaching a destination (in the 
subsystem) and as acquiring a desired object (in the object su 
The answer again seems to be correspondences in everyday 
achieve most of our everyday purposes , we either have to move to 
destination or acquire some object. If you want a drink of water, 
to go to the water fountain. If you want to be in the sunshine, you 
move to where the sunshine is . And if you want to write down a note, 
have to get a pen or pencil. The correspondences between achieving 
poses and either reaching destinations or acquiring objects is so 
common in our everyday existence, that the resulting metaphor is 

pletely natural. 
But what about the experiential basis of A PURPOSEFUL LIFE IS A JOU 
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II that the mapping is in an inheritance hierarchy, where life goals are 
Feca f h ' h d" . h 'a f cases 0 purposes, w IC are estmatlOns m t e event structure 
Peel' 

S pho r. Thus, A PURPOSEFUL LIFE IS A JOURNEY inherits the experiential 
[11e

ta 
of PURPOSES ARE DESTINATIONS . Thus , inheritance hierarchies provide 

?:;;~ect exper~e~tial bas~s, i~ that ~ ~et~phorical mapping I?wer.in a hierar­
I h can in he rIt Its expenentlal baSIS mdlrectly from a mappmg higher in the 
c y 
hiera rchy. ., . 

Experiential bases motivate metaphors , they do not predict them . Thus, 
at every language has a MORE IS UP metaphor, though all human beings 

nxpcrience a correspondence between MORE and UP. What this experiential 
~as is does predict is that no language will have the opposite metaphor LESS 
IS UP. It also predicts that a speaker of a language without that metaphor 
wi ll be able to learn it much more easily than its reverse. 

Realizations of metaphor 

Conside r objects like thermometers and stock market graphs , where in­
creases in temperature and prices are represented as being up and de­
creases as being down . These are objects created by humans to accord with 
the MORE-IS-UP metaphor. They exhibit a correlation between MORE and UP 
and are much easier to read and understand than if they contradicted the 
metaphor, if, say, increases were represented as down and decreases as up. 

Such objects are ways in which metaphors impose a structure on real life, 
through the creation of new correspondences in experience . And once 
created in one generation, they serve as an experiential basis for that 
metaphor in the next generation. 

There are a great many ways in which conventional metaphors can be 
made rea l. They can be realized in obvious imaginative products such as 
cartoons, literary works, dreams , visions, and myths , but they can be made 
real in less obvious ways as well , in physical symptoms , social institutions, 
SOcial practices, laws, and even foreign policy and forms of discourse and 
hIStory. 

Let us consider some examples. 
Cartoons. Conventional metaphors are made real in cartoons . A com­

Illon example is the realization of the ANGER IS A HOT FLUID IN A CONTAINER 
Illetaphor, in which one can be " boiling mad" or " letting off steam. " In 
cartoons, anger is commonly depicted by steam coming out of the char­
~~te r 's ears. Social clumsiness is indicated by having a cartoon character 

all on his face. " 

th Literary works. It is common for the plot of a novel to be a realization of 
t ~ PURPOS EFUL LIFE IS A JOURNEY metaphor, where the course of a life 
a;5 the form of an actual journey. Pilgrim's Progress is a classic example . 

u lIuals. Consider the cultural ritual in which a newborn baby is carried 
Psta irs to ensure his or her success. The metaphor realized in this ritual is 



242 GEORGE LAKOFF 

STATUS IS UP, as in: he clawed his way to the top ; he climbed the 
success; you'll rise in the world. 

Dream interpretation. Conceptual metaphors constitute the voca 
of dream interpretation. The collection of our everyday conceptual 
phors makes dream interpretation possible. Consider one of the m 
brated of all examples, Joseph 's interpretation of Pharaoh's 
Genesis . In Pharaoh's dream , he is standing on the river bank when 
fat cows come out of the river, followed by seven lean cows that 
seven fat ones and still remain lean . Pharaoh dreams again . This 
sees seven "full and good" ears of corn growing and then seven 
ears growing after them. The withered ears devour the good ears. 
interprets the two dreams as a single dream . The seven fat cows 
ears are good years and the seven lean cows and withered ears are 
years that follow the good years . The famine years devour what 
years produce. This interpretation makes sense to us because of a 
tion of conceptual metaphors in our conceptual system _ 
have been with us since biblical times . The first metaphor is 
MOVING ENTITIES. A river is a common metaphor for the flow of 
cows are individual entities (years) emerging from the flow of 
moving past the observer; the ears of corn are also entities that 
the scene . The second metaphor is ACHIEVING A PURPOSE IS EATING, 
being fat indicates success , being lean indicates failure . This 
combined with the most common of metonymies , A PART STANDS 
WHOLE . Since cows and corn were typical of meat and grain 
single cow stands for all the cows raised in a year and each ear of 
all the corn grown in a year. The final metaphor is RESOURCES 
where using up resources is eating food. The devouring of the 
by the famine years is interpreted as indicating that all the surplus 
of the good years will be used up by the famine years. The interprptlll 
the whole dream is thus a composition of three conventional 
and one metonymy. The metaphoric and metonymic sources are 
to form the reality of the dream. 

Myths. In the event structure metaphor, there is a submapping 
EVENTS ARE LARGE MOVING OBJECTS that can exert a force on you and 
affect whether you achieve your goals . In English the special cases 
objects are " things ," fluids , and horses. Pamela Morgan (in u 
work) has observed that in Greek mythology, Poseidon is the 
sea , earthquakes, horses, and bulls . The list might seem 
Morgan observes that these are all large moving objects that can 
force on you. Poseidon , she surmises , should really be seen as 
external events. 

Physical symptoms. The unconscious mind makes use of our 
system of conventional metaphor, sometimes to express 
states in terms of physical symptoms. For example, in the event 
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there is a submapping DIFFICULTIES ARE IMPEDIMENTS TO MOTION 
has', as a special case, DIFFICULTIES ARE BURDENS . It is fairly common 

eone encountering difficulties to walk with his shoulders stooped , 
som . h " h . "b d . "h' . "carrying a heavy welg t t at IS ur emng 1m. 

as If . I institutions. We have a TIME IS MONEY metaphor, shown by expres-
. SOC:~ke he's wasting time ; I have to budget my time; this will save you 
s~on s. I've invested a lot of time in that ; he doesn 't use his time profitably. 
tJ~e , metaphor came into English use about the time of the industrial 
This I tion, when people started to be paid for work by the amount of time 
revo ~ut in. Thus , the factory led to the institutional pairing of periods of 
t~ey with amounts of money, which formed the experiential basis of this 
::aphor. Since th.en , the metaphor has been realiz~d in many other ways . 
The budgeting of time ha~ spread throughout Amencan culture. 

Social practices. There IS a conceptual metaphor that SEEING IS TOUCHING , 
here the eyes are limbs and vision is achieved when the object seen is 

~ouched." Examples are my eyes picked out every detail of the pattern; he 
ran his eyes over the walls; he couldn 't take his eyes off of her ; their eyes 
met; his eyes are glued to the TV. The metaphor is made real in the social 

of avoiding eye "contact" on the street , and in the social prohibi­
against "undressing someone with your eyes." 

Laws. Law is a major area where metaphor is made real. For example, 
IImRPORATIONS ARE PERSONS is a tenet of American law, which not only enables 

rporations to be "harmed" or assigned "responsibility" so they can be sued 
'tihen liable , but also gives them certain First Amendment rights . 

Foreign policy. A STATE IS A PERSON is one of the major metaphors underly­
ing foreign policy concepts . Thus, there are "friendly" states, "hostile" 

, and so fo rth. Health for a state is economic health and strength is 
strength . A threat to economic "health" can be seen as a death 

as when Iraq was seen to have a "stranglehold" on the "economic 
" of the United States. Strong states are seen as male and weak 
as fema le, so that an attack by a strong state on a weak one can be 

as a "rape," as in the rape of Kuwait by Iraq . A " just war" is conceptu­
. a~ a fairy tale with villain, victim , and hero , where the villain attacks 

vI~tJm and the hero rescues the victim. Thus , the United States and 
In the Gulf War were portrayed as having "rescued" Kuwait. As 
I Bush sa id in his address to Congress , "The issues couldn 't have 

c earer: I raq was the villain and Kuwait the victim ." qd' ' C .ISCourse. Common metaphors are often made real in discourse 
hero~n~lde r three common academic discourse forms: the guided tour, 

C th attie, and the heroic quest. The guided tour is based on the 
"Step_b at THOUG HT IS MOTION , where ideas are locations and one rea­

in }~step ," "reaches conclusions ," or fails to reach a conclusion if 
a cl.rcular re asoning. " Communication in this metaphor is giving 

gUided to ur of some rational argument or of some "intellectual 
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terrain ." This essay is an example of such a guided tour, where I, 
author, am the tour guide who is assumed to be thoroughly familiar 
the terrain and the terrain surveyed is taken as objectively real. The 
course form of the heroic battle is based on the metaphor that ARGUM 

WAR. The author's theory is the hero , the opposing theory is the villain" 
words are weapons . The battle is in the form of an argument defen ,. 
hero's position and demolishing that of the villain . The heroic quest 
course form is based on the metaphor that knowledge is a valuable 
elusive object that can be "discovered" if one perseveres. The scie 
the hero on a quest for knowledge , and the discourse form is an 
his difficult journey of discovery. What is "discovered" is a real entity, 

What makes all these cases realizations of metaphors is that in each 
something real is structured by conventional metaphor, and thereby 
comprehensible, or even natural. What is real differs in each 
object like a thermometer or graph , an experience like a dream , an 
like a ritual , a form of discourse , and so forth . These examples 
much of what is real in a society or in the experience of an indi 
structured and made sense of via conventional metaphor. 

Experiential bases and realizations of metaphors are two sides 
same coin: they are both correlations in real experience that have the 
structure as the correlations in metaphors . The difference is that 
tial bases precede , ground , and make sense of conventional 
mappings, whereas realizations follow, and are made sense of, 
conventional metaphors. And as we noted 'above, one generation's 
tions of a metaphor can become part of the next generation's 
basis for that metaphor. 

Summary of results 

As we have seen , the contemporary theory of metaphor is revo 
many respects. To give you some idea of how revolutionary, here is 
the basic results that differ from most previous accounts . 

The nature of metaphor 

Metaphor is the main mechanism through which we 
stract concepts and perform abstract reasoning. 

Much subject matter, from the most mundane to the most 
tific theories , can only be comprehended via metaphor. 

Metaphor is fundamentally conceptual , not linguistic, in nature, 
Metaphorical language is a surface manifestation of conceptual 
Though much of our conceptual system is metaphorical , a si 

of it is non metaphorical. Metaphorical understanding is 
non metaphorical understanding. 
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Metaphor allows us to understand a relatively abstract or inherently 
unstructured subject matter in terms of a more concrete , or at least 
more highly structured subject matter. 

The structure of metaphor 

Metaphors are mappings across conceptual domains. 
Such mappings are asymmetric and partial. 
Each mapping is a fixed set of ontological correspondences between 

entities in a source domain and entities in a target domain . 
When those fixed correspondences are activated, mappings can pro­

ject source domain inference patterns onto target domain inference 
patterns . 

Metaphorical mappings obey the Invariance Principle : The image-schema 
structure of the source domain is projected onto the target domain in a 
way that is consistent with inherent target domain structure. 

Mappings are not arbitrary, but grounded in the body and in everyday 
expe rience and knowledge . 

A conceptual system contains thousands of conventional metaphorical 
mappings which form a highly structured subsystem of the conceptual 
syste m. 

There are two types of mappings: conceptual mappings and image map­
pings; both obey the Invariance Principle . 

Some aspects of metaphor 

The system of conventional conceptual metaphor is mostly unconscious, 
automatic , and used with no noticeable effort, just like our linguistic 
system and the rest of our conceptual system. 

Our system of conventional metaphor is "alive" in the same sense that 
OUr system of grammatical and phonological rules is alive ; namely, it is 
constantly in use , automatically, and below the level of consciousness . 

Our metaphor system is central to our understanding of experience and 
to the way we act on that understanding. 

Conventional mappings are static correspondences , and are not , in them­
selves, algorithmic in nature . However, this by no means rules out the 
possibility that such static correspondences might be used in language 

M,processing that involves sequential steps . 
etaphor is mostly based on correspondences in our experiences , rather 

l'~han on similarity. 
eflnetaphor system plays a major role in both the grammar and lexicon 

M. 0 a language . 
~~~horical mappings vary in universality ; some seem to be universal , 

ers are widespread , and some seem to be culture specific. 
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Poetic metaphor is, for the most part , an extension of our 
conventional system of metaphorical thought. 

These are the conclusions that best fit the empirical studies of 
conducted over the past decade or so. Though many of them are incons:" 
with traditional views , they are by no means all new, and some ideas 
example, that abstract concepts are comprehended in terms of 
concepts - have a long history. 

Concluding remarks 

The evidence supporting the contemporary theory of metaphor is 
nous and grows larger each year as research in the field continues. 
evidence, as we saw above, comes from five domains: 

Generalizations over polysemy 
Generalization over inference patterns 
Generalizations over extensions to poetic cases 
Generalizations over semantic change 
Psycholinguistic experiments 

I have discussed only a handful of examples of the first three of 
enough, I hope, to make the reader curious about the field. 

Evidence is convincing, however, only if it can count as evidence. 
does evidence fail to be evidence? Unfortunately, all too often. It is 
monly the case that certain fields of inquiry are defined by 
rule out the possibility of counterevidence. When a defining d:>:>UUlI.I 

a field comes up against evidence, the evidence usually loses: the 
ners of the field must ignore the evidence if they want to keep the 
tions that define the field they are committed to. 

Part of what makes the contemporary theory of metaphor so 
is that the evidence for it contradicts the defining assumptions of so 
academic disciplines. In my opinion, this should make one doubt the 
ing assumptions of all those disciplines. The reason is this: the 
assumptions of the contemporary theory of metaphor are minimal. 
are only two . 

1. The generalization commitment: To seek generalizations in all 
of language , including polysemy, patterns of inference, novel 
phor, and semantic change . 

2. The cognitive commitment: To take experimental evidence 
But these are nothing more than commitments to the scientific 
language and the mind. No initial commitment is made as to the form 
answer to the question of what is metaphor. 

The defining assumptions of other fields do, however, often 
commitment about the form of an answer to that question . It is useful, 
interdisciplinary volume of this sort, to spell out exactly what those 
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surn ptions are, since they will often explain why different authors reach . gas 
10 h diffe rent conclusions about the nature of me taphor. 
suc 

Literal meaning commitments 

rted this chapter with a list of the false assumptions about literal 
I S~ning that are commonly made. These assumptions are "false " only 
m~'rive to the kinds of evidence that support the contemporary theory of 
re ~apho r. If one ignores all such evidence, the assumptions can be main-me d. . 

·ned without contra lchon. 
talAssurnptions about literality are the locus of many of the contradictions 
between the contemporary theory of metaphor and various academic disci-

lines . Let us review those assumptions. In the discussion of literal mean­
fog given above , I observed that it is taken as definitional that what is literal 
is not me taphorical. The "false assumptions and conclusions" that usually 
accompa ny the word " literal" are: 

AIl everyday conventional language is literal , and none is metaphorical. 
AIl subject matter can be comprehended literally, without metaphor. 
Only litera l language can be contingently true or false. 
AIl definitions given in the lexicon of a language are literal , not 

metaphorical. 
The concepts used in the grammar of a language are all literal ; none is 

metaphorical . 
We wi ll begin with the philosophy of language . The generalization com­

mitment and the cognitive commitment are not definitional to the philoso­
phy of language . Most philosophers of language would feel no need to 
abide by them , for a very good reason. The philosophy of language is 
typically not seen as an empirical discipline, constrained by empirical re­
sults, such as those that arise from the application of the generalization and 
cognitive commitments. Instead , the philosophy of language is usually seen 
as an a priori discipline , which can be pursued using the tools of philosophi­
cal ana lysis alone , rather than the tools of empirical research. Therefore, 
all the evidence that has been brought forth for the contemporary theory of 
metaphor simply will not matter for most philosophers of language. 
. ln addition, the philosophy of language comes with its own set of defin­
Ing assumptions, which entail many of the false assumptions usually associ­
:ted with the word " literal. " Most practitioners of the philosophy of lan-
u~ge USua ll y make one or more of the following assumptions . 
Mhe corre.spondence theory of truth . 
N eanlng IS defined in terms of reference and truth . 

aturallanguage semantics is characterized by the mechanisms of mathe­
'the fIlat ica l logic, including model theory. 
tion Ve ry fie ld of philosophy of language thus comes with defining assump­

s that Contradict the main conclusions of the contemporary theory of 
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metaphor. Consequently, we can see why most philosophers of 
have the range of views on metaphor that they have: they 
traditional literal-figurative distinction. They may, like M. Johnson 
say that there is no metaphorical meaning, and that most m 
utterances are either trivially true or trivially false . Or, like Grice (1 
34) and Searle (this volume), they will assume that metaphor is in the 
of pragmatics, that is, that a metaphorical meaning is no more 
literal meaning of some other sentence which can be arrived at by 
pragmatic principle . This is required, since the only real meaning for 
is literal meaning, and pragmatic principles are those principles that 
one to say one thing (with a literal meaning) and mean something else 
a different, but nonetheless literal, meaning) . 

Much of generative linguistics accepts one or more of these 
from the philosophy of language. The field of formal semantics accepts 
all , and thus formal semantics, by its defining assumptions, is at odds 
the contemporary theory of metaphor. Formal semantics simply does 
it as its job to account for the generalizations discussed in this chapter. 
the perspective of formal semantics , the phenomena that the con 
theory of metaphor is concerned with are either nonexistent or u 
ing, since they lie outside the purview of the discipline. Thus Jerrold 
in his chapter in this volume claims that metaphor lies outside of sy 
linguistics. Since he accepts mathematical logic as the correct 
natural language semantics , Sadock must see metaphor as being 0 

semantics proper. He must , therefore, also reject the enterprise of the 
temporary theory of metaphor. And Morgan (this volume) , also 
those defining assumptions of the philosophy of language , agrees with 
and Searle that metaphor is a matter of pragmatics. 

Chomsky's (1981) theory of government and binding also accepts 
assumptions from the philosophy of language that are inconsistent 
contemporary theory of metaphor. Government and binding, 
early theory of generative semantics , assumes that semantics is to be 
sented in terms of logical form. Government and binding, like 
semantics, thus rules out the very possibility that metaphor might be 
natural language semantics as it enters into grammar. Because of this 
ing assumption , I would not expect government and binding 
become concerned with the phenomena covered by the co 
theory of metaphor. 

It is interesting that much of continental philosophy and UC;; W "'" 

tionism is also characterized by defining assumptions at odds 
contemporary theory of metaphor. Nietzsche (see Johnson, 1981) 
all language is metaphorical, a theory at odds with those results i 
that a significant amount of everyday language is not metaphorical 
subsection, "What is not metaphorical") . Much of continental phi 
observing that conceptual systems change through time, assumes that 
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I systems are purely historically contingent , that there are no concep­
ceptu

a 
iversa ls. Though conceptual systems do change through time , there 

IUal ~In wever, appear to be universal , or at least very widespread, concep­
do , °etaphOrs . The event structure metaphor is my present candidate for 
lual 01 . I taphorical umversa . 
a ~~ntinental philosophy ~Iso comes wi~h a .distinction between the study 

I e physical world, which can be SCientific, and the study of human 
of ll 5 which it says cannot be scientific. This is very much at odds with the 
being , f h h ' h . h " fi . ceptual theory 0 metap or, w IC IS very muc a sClentl c enterpnse. 
cO;inaIlY, the contemporary theory of metaphor is at odds with certain 

ditions in symbolic artificial intelligence and information processing psy­
~~OIOgy. T hose fields assume that thought i.s.a matter of algorithmic symb~1 

ani pulation , of the sort done by a traditIOnal computer program . ThiS 
:efining assumption is inconsistent with the contemporary theory of meta­
phor in two respects. 

First, the contemporary theory has an image-schematic basis. The Invari­
ance Principle both applies to image metaphors and characterizes con­
straints on novel metaphor. Since symbol manipulation systems cannot 
handle image-schemas, they cannot deal with image metaphors or im­
ageab le idioms. 

Second , those traditions must characterize metaphorical mapping as an 
algorithm ic process , which typically takes literal meanings as input and 
gives a metaphorical reading as output. This runs counter to cases where 
there are multiple , overlapping metaphors in a single sentence , and which 
requ ire the simultaneous activation of a number of metaphorical mappings . 

The contemporary theory of metaphor is thus not only interesting for its 
Own sake. It is especially interesting for the challenge it presents to other 
disciplines. If the results of the contemporary theory are accepted, the 
defining assumptions of whole disciplines are brought into question. 
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This resea rch was supported in part by grants from the Sloan Foundation and the 
National Science Foundation (IRI-8703202) to the University of California at 
Berkeley. 
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APPENDIX : AN ANNOTATED BIBLIOGRAPHY 

~os t of the chapters in this edition also appeared in the first edition of 1979 and 
Se Us predate the contemporary theory of metaphor. It might therefore be a 

rVlce to readers to provide a short annotated bibliography of fundamental 



250 GEORGE LAKOFF 

books and papers on the contemporary theory written since the first 
this volume appeared . 

Gibbs , R . w. , Jr. (1990). Psycholinguistic studies on the conceptual basis of 
aticity. Cognitive Linguistics, 1, 417-462. 

A survey of psycholinguistic results demonstrating the cognitive 
conceptual metaphor and imageable idioms. 

Johnson , M . (1981) . Philosophical Perspectives on Metaphor. Minneapolis: 
sity of Minnesota Press. 

The best collection of papers by philosophers on metaphor. The 
introduction is the best short historical survey of the history of 
philosophy. 

(1987). The Body in the Mind: the Bodily Basis of Meaning, Reason and 
tion. Chicago: University of Chicago Press. 

A discussion of philosophical issues arising from the discovery of the 
of conceptual metaphor. 

K6vecses, Z . (1990). Emotion Concepts. New York: Springer-Verlag . 
A thorough and voluminously documented demonstration that 
conceptualized metaphorically. 

Lakoff, G. (1987). Women, Fire, and Dangerous Things: What Categories 
about the Mind. Chicago: University of Chicago Press. 

A survey of contemporary literature on categorization, including the 
metaphor in forming categories. Includes a general theory of meaning 
lating conceptual metaphor and other aspects of cognitive ~emantics. 

(1989). Philosophical speculation and cognitive science. Philosophical 
ogy, 2, 55-76. 

A discussion of the differing assumptions behind generative semantics 
generative grammar. 

(1991) . "Metaphor and War: The Metaphor System Used To Justify War in 
Gulf. " Distributed via electronic bulletin boards , January 1991. 
Brien Hallet (ed.) , Engulfed in War: Just War and the Persian Gulf 
Matsunaga Institute for Peace, 1991. Also in Journal of Urban and 
Studies, vol. 2, no . 1, 1991 ; in Vietnam Generation Newsletter, vol. 3, 
November 1991 ; and in The East Bay Express, February 1991. 

An analysis of the metaphorical system used in the public discourse 
expert policy deliberations on the Gulf War, together with what the 
phors hid , and a critique of the war based on this analysis. 

Lakoff, G. , & Brugman , C. (1986). Argument forms in lexical semantics. 
Nikiforidou , M . Van Clay, & D . Feder (eds .) , Proceedings of the 
Annual Meeting of the Berkeley Linguistics Society, 442-454 . 

A survey of the argument forms used in justifying metaphorical analysis 
a comparison with corresponding argument forms in syntax and ph~nnl 

Lakoff, G., & Johnson, M. (1980) . Metaphors We Live By. Chicago: Uni 
Chicago Press. 

The first book outlining the contemporary theory of metaphor. 
Lakoff, G ., & Turner, M. (1989) . More Than Cool Reason: A Field Guide to 

Metaphor. Chicago: University of Chicago Press . 
A survey of the mechanisms of poetic metaphor, replete with examples. 
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' 1' E. (1990). From Etymology to Pragmatics: The Mind-as-Body Metaphor 
sweetS"S';mantic Structure and Semantic Change. Cambridge: Cambridge University 

If" 
press. 

The best work to date on the role of metaphor in semantic change , and the 
metaphorical basis of pragmatics . 
L . ( 1985). Force dynamics in language and thought. In Papers from the 

Talrn~;,,.asession on Causatives and Agentivity. Chicago: Chicago Linguistic Society. 
The analysis that led to the study of the metaphorical basis of modality and 
ca usat ion . 

er M. (1987). Death Is the Mother of Beauty: Mind, Metaphor, Criticism. 
Turn , . . f Ch' P Chicago: Umverslty 0 Icago ress. 

A st udy of the regularities behind all the kinship metaphors from Chaucer to 
Wa llace Stevens, including the role of metaphor in allegory. Turner also 
not iced the prevalence of the CAUSATION IS PROGENERATION metaphor and 
the constraint that was the precursor to the Invariance Principle . 

(1 99 1) . Reading Minds : The Study of English in the Age of Cognitive Science. 
Prince ton: Princeton University Press. 

A reevaluation of the profession of English and the study of the English 
language in the light of recent studies on the nature of metaphor and other 
studies in the cognitive sciences. 

Wi nter, S. L. (1989) . Transcendental nonsense , metaphoric reasoning , and the cogni­
tive stakes for law. University of Pennsylvania Law Review, 137, 1105-1237. 

The most comprehensive of Winter's many articles discussing the role of 
metaphor in law. 
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Process and products in making sense 
tropes 

RAYMOND W. GIBBS, JR. 

Introduction 

The study of tropes, or figures of thought and speech, has always 
the heart of scholarly interest in literature and rhetoric . Because 
twist the "proper" meanings of words - the Greek word for figure is 
meaning "turn, twist" - rhetoricians have closely analyzed the 
array of "turns and twists" used in poetry and literature and have 
a sometimes confusing list of labels for these poetic devices ( 
metonymy, irony, oxymoron, hyperbole , litotes, periphrasis, 
and so on). Although the history of tropology, dating back to PI 
mous quarrel between philosophy and poetry, reveals tremendous 
cism about the cognitive value of tropes in philosophy and science, 
has in recent years been a marked reaffirmation of the ubiquity of 
every intellectual discipline concerned with mind and meaning. The 
edition of this collection brought to center stage many of the 
ideas about figuration in linguistics, philosophy, psychology, science, 
education. As befitting its title, the emphasis in that volume was on 
phor (and simile) in both its linguistic and conceptual guises. Very 
discussion was devoted to tropes other than metaphor, which is 
able given the prominence of metaphor in intellectual thought starting 
Aristotle over two thousand years ago . 

Various scholars throughout history, however, beginning with 
ian, Ramus, and Vico, have argued that a great deal of our conceptu ..... 
tion of experience, even the foundation of human consciousness, is 
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ra tive schemes of thought which include not only metaphor, but 
all nguetonymy, synecdoche, and irony. These tropes do not merely pro­
alsO rn way for us to talk about how we think , reason , and imagine, they 
vide ~so constitutive of our experience. Work over the past fifty years 
are a nstrates that the figurative schemes of metonymy, synecdoche, and 
~e~o play significant roles not only in everyday thought and language 
Ira ;off, 1987 ; this volume; Lakoff & Johnson , 1980; Johnson, 1987), but 
(La in the development and practice of all intellectual disciplines in the 
~ . ( . 

alld SCiences R . Brown , 1977, 1989; Burke, 1942, 1953 ; Dernda, 
arts < 
1978, 1982; Foucault , 1972; Hallyn, 1990; Pepper, 1942; Rorty, 1989; 
Wh ite, 1973, 1978) . 

My concern in this chapter is with how people make sense of tropes. 
There has been significant work in psycholinguistics and related disciplines 
on trope understanding. I will describe some of these ideas focusing specifi­
cally on the importance of conceptual and pragmatic knowledge in compre­
hension of a variety of related tropes . The research on tropes such as 
metonymy, irony, hyperbole , understatements , oxymora , and idioms is not 
nea rly so extensive as that on metaphor. Nevertheless , there are good 
reasons and experimental evidence to suggest that these tropes do not 
require special cognitive processes to be understood , contrary to the widely 
held assumption in linguistics and philosophy that tropes violate, or 
"flout ," norms of cooperative conversation. The ease with which many 
figurative utterances are comprehended has often been attributed to the 
constrain ing influence of context . But the context for linguistic understand­
ing is specifically limited to the common ground - the knowledge , beliefs, 
and att itudes recognized as being shared by speakers and listeners (or 
authors and readers) in any discourse situation (Clark & Carlson , 1981) . A 
major focus of this chapter is on the exact role that common ground plays 
in maki ng sense of tropes. At the same time, our ability to conceptualize 
experience in figurative terms must also explain why non literal speech is 
normall y understood so effortlessly. I shall argue that a major reason why 
people use different tropes so frequently in everyday speech and writing is 
~hat human cognition is fundamentally shaped by various processes of figu-
a1l0n (also see Lakoff, this volume) . Speakers can 't help but employ 

tropes in everyday conversation because they conceptualize much of their 
eXperience through the figurative schemes of metaphor, metonymy, irony, 
a~d so on. Listeners find tropes easy to understand precisely because much 
° ~helf thinking is constrained by figurative processes. 
tr he fi rst section of this chapter briefly describes the traditional view of 
s ope understanding. I attempt to explain why figurative language is often 
s~~n as violating conversational norms to be cooperative by looking at how 
andola rs I~ ~ifferent disciplines view the activity of linguistic understanding 

the dIstinction between literal and figurative meaning. 
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Why are there conversational maxims? 

The most influential ideas about trope understanding come from 
theory of conversational implicature and Searle's work on 
theory. Grice (1975, 1978) noted that much of the information 
in conversation is implied rather than asserted . He argued that 
and listeners expect each other to interpret their utterances as if they 
acting in a rational and cooperative manner (the cooperative 
do this , speakers and listeners operate according to several m 
include quantity (make your contribution as informative as needed), 
ity (do not say what you believe to be false), relevance (be re 
manner (avoid ambiguity) . Listeners determine the conversational 
ences (or "implicatures") of non literal utterances by first 
literal meaning of the sentence. Second, the listener assesses the 
ateness and/or truthfulness of that literal meaning against the 
the utterance . Third , if the literal meaning is defective or in 
for the context , then and only then will listeners derive an 
non literal meaning that makes the utterance consistent with the 
tive principle . Grice assumes that figurative language requires 
cognitive effort to be understood because such utterances violate 
the conversational maxims (usually quantity and/or quality). Searle 
volume) offers a similar rational analysis of figurative language ' 
tion. He proposes various principles that allow listeners to figure 
how sentence and speaker meanings differ in metaphor, irony, 
speech acts, and so on. Searle believes that Grice 's principles of 
tive conversation and the rules for performing speech acts are SUIn(';ICOI 

provide the basic principles for figurative language understanding. In 
eral, the Grice/Searle view follows the centuries-old belief th.at 
language is a veridical reflection of thought and the external 
whereas figurative language distorts reality and only serves special 
cal purposes. 

The standard view that figurative language violates various com 
tive norms suggests three related claims about how tropes are 
(Gibbs, 1984; Glucksberg & Keysar, 1990) . First, the analysis of a 
tence's literal meaning is obligatory, and always derived before 
meanings can be determined. The results of many psycholinguistic 
ments have shown this claim to be false (e.g., Gibbs , 1982, 1984, 
Gibbs & Gerrig, 1989; Hoffman & Kemper, 1987). Listeners and 
can often understand the figurative interpretations of metaphor (e.g., 
boards are warts on the landscape"), metonymy ("the ham sand . 
without paying"), sarcasm ("you are a fine friend") , idioms ("John 
the question to Mary"), proverbs ("the early bird catches the worm") 
indirect speech acts ("would you mind lending me five dollars?") 
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. fi rst to analyze and reject their literal meanings when these tropes 
bavlng in realistic social contexts. 
arc see;her implication of the standard view is that understanding tropes 

Ana s that a defective literal meaning be found before searching for a 
requ~reral meaning . Figurative meaning can be ignored if the literal meaning 

nlt te . . nO tterance makes sense 10 context. But people apprehend the nonhteral 
fan LI • 

o ing of simple comparIson statements ("surgeons are butchers") even 
mean their literal meanings fit perfectly with context (Glucksberg, Gildea, & 
wbC~in, 1982; Shinjo & Myers , 1987). Even without a defective literal mean­
~O°to trigger a search for an alternative figurative meaning , metaphor, to 
:~~e one example , can be auto~atic~lly interp~~ted. . . 

A final claim of the standard vIew IS that addItIOnal mferentlal work must 
b done to derive figurative meanings that are contextually appropriate. 
:owever, metaphor, metonymy, irony, and indirect speech acts require the 
same kind of contextual information as do comparable literal expressions 
(Gib bS , 1986a ; Gildea & Glucksberg, 1983; Keysar, 1989; Ortony, Schal­
lert , Reynolds, & Antos, 1978) . 

Such experimental findings are damaging to the claim that people under­
stand tropes as violations of conversational maxims. Similar psychological 
mechan isms appear to drive the understanding of both literal and figurative 
speech at least insofar as very early cognitive processes are concerned, 
though individuals may at a later time reflect on the products of trope under­
standing and make different judgments about these meanings or interpreta­
tions. There are many times when a particular trope makes us "stand up and 
take notice," where the meaning of some phrase reverberates in our minds, 
generating new interpretations , perhaps endlessly, over time. Readers may 
slowly ponder the potential meanings of a literary metaphor, such as Shake­
speare 's "The world is an unweeded garden," and this experience provides 
much of the basis for the assumption that tropes require "extra work" to be 
properly unde rstood. Interpreting tropes often places us squarely in the web 
of "iterability" so that we never experience a final , definitive "click of com­
prehension. " But the indeterminacy of figurative meaning doesn't demon­
;trate that tropes violate communicative norms to speak clearly and truth­
.UlIy, no r does it mean that readers or listeners are unable to create some 
IOtg pretation for a trope during the earliest moments of comprehension. 
c . ne reason many scholars believe figurative language violates communi­
u~~on rnaxi.ms is that they confuse the processes and products of linguistic 
fro ersta n~tng. All language interpretation takes place in real time ranging 
l'h~ the first milliseconds of processing to long-term reflective analysis . 
sp~s t~rnpora l continuum may be roughly divided into moments corre­
Pre ndl~g to linguistic comprehension, recognition , interpretation , and ap­
Pro Clatton. Comprehension refers to the immediate moment-by-moment 

cess of creati ng meanings for utterances. Recognition refers to the prod-
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ucts of comprehension as types (i .e., determining whether an 
conveys a particular type of meaning such as literal, metaphorical , 
and so forth). Interpretation refers to the products of compre 
tokens (i.e. , determining the specific content of the meaning type) . 
ciation refers to some aesthetic judgment given to a product either as 
or token . 

Philosophers, linguists, and literary theorists focus on trope 
ing as a product and generally study recognition , interpretation , and 
ciation. From an examination of the various products of trope 
and interpretation , these scholars often try to infer something about 
tive language comprehension . Psychologists or psycho linguists study 
prehension processes with an eye toward explicating something a 
products of trope interpretation and recognition . Many figurative 
theorists make the mistake of assuming that a theory constructed to 
one temporal moment of trope understanding can easily be gen 
account for all aspects of understanding. But one cannot conclude 
comprehension of figurative language is fundamentally different 
eral language simply because speakers can, at times, consciously 
some utterances as literal and others as figurative. To say that 
employ distinct cognitive mechanisms to understand a trope such as 
is the sun" because we can identify the expression as metaphorical 
an unwarranted inference about a process of understanding from an 
nation of a product of understanding. Similarly, to say that some 
are more apt or aesthetically pleasing than others does not 
indicate that people understand "good" metaphors differently from 
ones. Psycholinguistic evidence has demonstrated that judgments of 
phor aptness entail a different kind of psychological act than is 
comprehension (Gerrig & Healy, 1983) . This is not surprising given 
comprehension and appreciation of metaphor are different mental 
ties, each reflecting different parts of the temporal continuum of 
understanding. One cannot simply infer something about the 
understanding (e .g. , comprehension) from examining only the 
understanding (e .g., appreciation). In the same way, one cannot use 
dence about the earliest temporal moments of trope understanding 
much about the later products of understanding. Thus, the psych 
evidence that trope comprehension does not differ from u 
literal language should not automatically be taken as evidence i:1l!i:11J1"" 

legitimacy of figurative meanings as special products of 
Each temporal moment of understanding requires its own theoretical 
nation (Gibbs & Gerrig , 1989). The confusion between the processes 
products of linguistic understanding offers one reason why many 
mistakenly assume that tropes violate conversational norms of trut 
and require special mental processes to be understood. 

Another reason for the widespread belief that figurative language 
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rTlln unication maxims arises from a questionable assumption about 
(ates C~nstitutes literal meaning as distinct from figurative meaning. There 
wlla

! c n tremendous debate about the role of literal meaning in the inter­
Ilas be~n of tropes. One difficulty with this debate seems to be the lack of 
pretat~su s as to the definition of literal meaning (Dascal, 1987, 1989; 
co.n~s 1984, 1989; Lakoff, 1986; Rumelhart , this volume; Wilensky, 1988) . 
Olb) a'st five different meanings for literal have been identified (Lakoff, At e, 
986, suggests th~ first . fo~r). .. . .. 

1 conventional lLteralLty In which "teral usage IS contrasted With poetic 
usage. 

s ubject-matter Literality in which certain expressions are the usual ones 
used to talk about a particular topic. 

NonmetophoricaL Literality, or directly meaningful language, in which one 
word (concept) is never understood in terms of a second word (or 
concept). 

Truth-conditionaL literaLity in which language is used to refer to existing 
objects and can be judged as true or false. 

Context-free literaLity in which the literal meaning of an expression is its 
meaning in a "null" context. 

Both everyday talk and scholarly discourse suggest that some of these 
defin itions of " literal" are closely equivalent. For example, ordinary con­
ventionallanguage is directly meaningful and therefore not figurative . Con­
ven tiona l language is also capable of referring to objective reality and of 
being objectively true or false . Furthermore , there is only one objectively 
correct way to understand a subject and the conventional language used to 
speak of a subject is capable of being true or false. Finally, truth condi­
tional meaning refers to the meaning of an expression apart from any 
specia l discourse context. 

These definitions of literal meaning contribute to the cluster of beliefs 
that researchers often assume without comment when they describe tropes 
as vio lating maxims of cooperative communication . But which, if any, of 
these views of literal meaning are used when listeners assess whether an 
utterance adheres to communicative norms? Each definition of literal 
meaning provides a different assessment of quality, quantity, relevance , 
and manner (Grice'S maxims) . Some notions of literality seem to have little 
to do with quality or quantity (e.g. , conventional, subject-matter, and 
nonmetaphorical literality) . Ordinary people 's intuitions about the literal 
~eanings of various tropes differ depending on their own assumptions 
a Out literal meaning. In one study, I have recently found that college 
~tudents rated metonymic expressions (e .g. , " the ham sandwich spilled 
th
eer 

al.l Over himself") as being more literal under a context-free definition 
\.V an either the nonmetaphorical or truth-conditional views. The opposite 
a ~s true , however, for metaphorical comparisons (e.g. , "a garbage truck is 

Ungry scavenger") . Similarly, people rated hyperboles ("Jane felt hotter 
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than the sun") as being more literal under the non metaphorical 
than for the context-free view of literal meaning , but the opposite 
for literary metaphors ("the soul is a rope that binds heaven and 
Even without specific instructions about the definition of literal 
people appear to judge the literality of tropes based on a complex 
notions . These arguments and findings on literal meaning and its 
ship to the maxims of truthfulness raise serious questions for the 
view of trope understanding. 

I have argued that scholars often assume that tropes violate 
cooperative communication because of some conceptual confusions 
literal meaning and the time course of understanding. The following 
describe in more detail some of the evidence suggesting that people 
sense of tropes without any tacit recognition of these phrases as . 
communicative norms. I specifically discuss the strong influences of 
tual and pragmatic knowledge on people's understanding of 
irony, hyperbole, understatement, oxymoron, and idiomaticity. 

Metonymy 

There has been widespread debate among rhetoricians , linguists, 
ary theorists regarding the differences between metaphor and 
These tropes appear to be similar because each describes a 
between two things where one term is substituted for another. Some 
rists suggest that metonymy is a type or subclass of metaphor 
1968; Levin , this volume; Searle, this volume). Other theorists 
metaphor and metonymy are opposed because they are generated 
ing to opposite principles (Bredin , 1984; Jakobson, 1971) . Met::.p.w, 
based on similarity whereas metonymy expresses simple contiguous 
tions between objects , such as part-whole , cause-effect, and so on. 

Regardless of the debate in literature and philosophy on the 
metaphor and metonymy, these two figurative types can be di 
because the connections made between things are different in 
(Lakoff & Turner, 1989) . In metaphor, there are two conceptual 
and one is understood in terms of the other. For instance , when a 
compared to a creampuff as in " the boxer was a creampuff," two 
conceptual domains are contrasted (athletes and food) and the 
viewed as similar to a pastry in being soft and easy to devour. 
involves only one conceptual domain in that the mapping or 
between two things is done within the same domain . Traditional 
defines metonymy as a figure of speech wherein the name of one 
used to refer to another entity that is contiguous to it. This 
transferred reference is possible in virtue of what Nunberg (1979) 
referring function. Thus, referring to a baseball player as a glove, as in 
need a new glove at second base ," uses a salient characteristic of one 
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ve part of the baseball player) to represent the entire domain (the 
(tile glO When the two things being compared form a part-whole relation­
,,1~ye~ll'a t is , when glove is part of the whole baseball player) , the metonymic 
Sllip ( 'on is often referred to as synecdoche (Lanham , 1969) . 
e"p~esslmetaphor, metonymy has a conceptual basis that is easily seen in 

(..,I ke . . . C 'd fi h . 'Il arity between vanous metonymIc expressIOns. onsl er rst t e 
Ile Slm 

t ing statements: 
fol~:Shi ngton has st~rt~d ne~otiating :-vith Moscow. 

The White ,:~use Isn ~ sayIng anythIng . 
Wall Street IS tn a panIc. 
The Kremlin agreed to support the boycott. 
Hollywood is putting out terrible movies . 
Pari s has dropped hemlines this year. 
These examples do not occur one by one, but reflect the general cogni­

tive principle of metonymy where people use one well-understood aspect 
of something to stand for the thing as a whole or for some other aspect of it 
(Lakoff & Johnson, 1980). All the above expressions relate to the general 
principle by which a place may stand for an institution located at that place . 
Thus. a place like Hollywood stands for a particularly salient institution 
located at that place, namely the motion picture industry. 

[ claim, following Lakoff and Johnson (1980), that there are various 
metonym ic models in our conceptual system that underlie the use of many 
kinds of fi gurative and conventional expressions such as OBJECT USED FOR 

USER (e.g ., " the sax has the flu today," "we need a better glove at third 
base") . CO NTROLLER FOR CONTROLLED ("Nixon bombed Hanoi ," "Ozawa 
gave a te rrible concert last night"), and THE PLACE FOR THE EVENT ("Water­
gate changed our politics ," " let 's not let Iraq become another Vietnam") . 
Many of these models depend on conventional cultural associations , which 
reflect the general principle that a thing may stand for what it is convention-
ally associated with (Turner, 1987) . This principle limits the use of me­
tonymy to only certain relationships between entities. For example , we can 
Use the name of any well-known creative artist to refer to the artistic 
~reati ons of the artist as in "does he like Hemingway?" or " I saw a Jasper 
t~hns yesterday." But not any product can be referred to by the name of 

e person who created the product. [ could hardly say "Mary was tasty" 
~eaning by Mary the cheesecake that Mary made , in spite of the analogy 
J etween Mary mixing and processing ingredients to produce her cake and 
g~spe r Johns mixing and applying colors to produce his paintings. Any 
be~~n Instance of a referring function needs to be sanctioned by a body of 
19~;fs e ncapsulated in an appropriate frame (Nunberg, 1979; Taylor, 
Val ). T hus, one widespread belief in our culture is that the distinctive 
ere Ue of a work of art is due uniquely to the genius of the individual who 
hOI~ted it. But we do not normally believe that such a relationship always 

s between a cake and the person who baked it. 
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Certain contexts, however, permit the use of referring functions that 
not sanctioned outside those situations. For instance, the metonymic 
tence "the ham sandwich is getting impatient for his check" makes 
sense apart from some specific context as when one waiter informs 
that his customer, who was served a ham sandwich , wants to receive 
check (Nunberg , 1979). Metonymy serves in these instances as a 
contextual expression, words or phrases whose meanings depend on 
context in which they are embedded (Clark & Clark , 1979; Clark, 
Gerrig , 1986). Because potential contexts are unlimited, contextual 
sions have an unlimited number of potential meanings. For example, 
ers must create the meaning "uniformed police officers" for the word 
forms in the utterance "there are 20,000 uniforms in the city" ( 
1989) . The word uniform is metonymic (or a synecdoche) because it 
its a stands-for relationship where a salient part (the uniform) stands 
whole (the person wearing the uniform) . 

Psycholinguistic research has shown that readers can easily 
the appropriate referents for metonymic expressions in discourse ( 
1990a). Thus , readers can easily recognize that the word tuxedo in 
statement "John fired the tuxedo because he kept dropping the tray" 
to a butler, despite the literal incongruity of this sentence. How do 
arrive at the correct interpretation of this seemingly anomalous utte 
one that violates Grice's maxim of quality. Most theories of sentence 
cessing assume that all the possible senses for each word in an 
listed in the mental lexicon, and that listeners select among them 
context to understand a word (Clark , 1983; Clark & Gerrig , 1983). 
understanding contextual expressions involving metonymy requires 
process of sense creation must operate to supplement ordinary sense 
tion. For instance , the contextually appropriate meaning of tuxedo 
be selected from a short list of potential meanings in the lexicon 
these potential senses are unlimited. Listeners must instead create ,a 
meaning for a word that already has a conventional interpretation. 
proposal, called the error recovery model (Gerrig, 1989) , 
sense creation is initiated only after the conventional meaning has 
found to be in error. This model posits that listeners recognize the 
a figurative interpretation for utterances such as " the ham s 
getting impatient for his check" after it is seen as violating some 
cation maxim. It is, after all , untruthful to claim that inanimate 
such as ham sandwiches, exhibit human traits , such as i I 

alternative view of how metonymic expressions are understood , 
concurrent processing model (Gerrig, 1989), claims that sense 
sense selection processes operate simultaneously, perhaps in 
with each other, in the determination of tropological meaning . 

An experimental test of these hypotheses had participants read 
stories that established preempting meanings for old words (Gerrig, 
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xample, people read stories ending with "the horse race is the most 
f or ela r event." In a conventional context , this final phrase referred to a 
POP~ard race between horses , whereas in the innovative situation the final 
stan e refe rred to a unique situation where snails competed in a race that 
ph rat~le length of King Louis' horse. Readers took roughly the same time to 
was prehend this statement in both contexts. The overlap in reading times 
com ests that error recovery cannot be operating . Instead , readers seem to 
SUggrea ting and selecting meanings for the phrase " the horse race" at the 
be ce ti me. These data are similar to those obtained for metaphor compre­
~a~sion that show that contextual expectations drive the recovery of meta-
~orica l meanings at the same time that their literal meanings are being 

~ejected (Gerrig & Healy, 1983 ; Inhoff, Duffy, & Carroll , 1984; Ortony, 
Schalle rt , Reynolds , & Antos , 1978) . 

Data fro m experiments such as these provide initial support for the 
concurrent processing model for understanding metonymic expressions . 
Other evidence suggests that listeners make immediate use of common 
ground information - the beliefs , knowledge , and attitudes shared by both 
speakers and listeners - to figure out the meanings of contextual expres­
sions. Consider the sentences "while I was taking his picture , Steve did a 
Napoleon for the camera" and "after Joe listened to the tape of the inter­
view, he did a Nixon to a portion of it. " These utterances contain epony­
mous ve rbs (i.e ., verbs created from proper nouns) that are metonymic in 
that each action stands for some specific act conventionally associated with 
an individual. Traditional models of language comprehension in both lin­
guistics and psychology have significant difficulty understanding contextual 
verb phrases such as "did a Napoleon for the camera" and "did a Nixon to a 
portion of (the tape)" (Clark , 1983). But experimental research has shown 
that people usually experience little problem interpreting these phrases , 
especially when they have specific knowledge of the person referred to by 
the eponymous verb phrase (e.g. , the famous painting of Napoleon) (Clark 
& Gerrig, 1983). In other cases it is less clear which acts are most salient for 
an ind ividua l so we often have greater difficulty understanding such utter­
a~~es (e .g., " I met a girl at the Coffee House who did an Elizabeth Taylor 
: lie I was talking to her") . The problem in these instances is that listeners 

a
o 

not recognize which piece of information , or in this case which salient 
ct of El" 

th Izabeth Taylor's, constitutes part of the common ground between 
di;fimselves and the speaker (Clark & Gerrig , 1983). This makes it more 

ph CUlt to understand exactly what a speaker means by the eponymous 
rase "d·d The .1 an Elizabeth Taylor. " 

sion . eVidence therefore suggests that understanding contextual expres­
lllat~ InVolving metonymy requires quick access to common ground infor­
diffico~ to create novel interpretations for these nonliteral utterances . The 
nOt i~ ~ sometimes associated with making sense of metonymic phrases is 

t e extra time it takes to resolve the apparent violation of communi-
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cation maxims, but in the effort needed to access particular ' 
that supposedly constitutes part of the common ground between 
and listeners in any discourse situation. 

Irony 

Irony is traditionally seen as referring to situations that postulate a 
audience , one of which is "in the know" and aware of the actor's 
whereas the other is naive enough to take the situation or utterance 
face value (Fowler, 1965). In literature, irony refers to the techniq~ 
using incongruity to suggest a distinction between reality and expectA_ 
saying one thing and meaning another with the audience aware of 
Perhaps the most famous example of irony comes from Jonathan 
who , in A Modest Proposal (1729), contended with apparent 
the answer to the social problems in Ireland lies in cannibalism: 

I have been assured by a very knowing American of my acquaintance in 
that a young healthy child well nursed is at a year old a most delicious, 
and wholesome food , whether stewed , roasted , baked , or boiled , and I 
doubt that it will serve in a fricassee , or a ragout. (Swift , A Modest Proposal) 

Despite his ironic intentions , Swift was widely criticized for this 
able proposal. A more recent case of irony that was frequently 
ted came from the songwriter and performer Randy Newman 
corded a song in the late 1970s called "Short People. " The song 
stating that "short people got no reason to live, short people got no 
short people got no reason to live ," and went on to detail the inadequ~ 
of short people, including their small voices , beady little eyes, and 
inconvenience of having to pick them up in order to say hello. Soon 
release , various groups organized to lobby against the song even 
Newman repeatedly stated that it was not his intention to ridicule 
people, but rather to comment on a subject of prejudice so absurd 
might expose the absurdity of all prejudice , whether against women, 
Blacks , homosexuals , or whomever. Newman claimed that he was 
being ironic (Newman himself, as he pointed out , was a short indivIOllJ 

As both Swift and Newman found out, irony is a risky business. One 
never be sure that readers or listeners will detect the true meaning 
one 's use of irony or even whether people will recognize that one is 
ing ironically in the first place.! 

Yet the ability to conceptualize situations as being ironic must 
why people speak ironically as often as they do. If someone says 
lovely day" in the midst of a rainstorm , the speaker recognizes the i 
ity of some expectations that it would be a nice day and the reality of 
In the same way, we judge some event as ironic because of an 
the incongruity between expectation and reality even though other 
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in the situation appear to be blind to what is really happening. 
pantS ry'S classic short story "The Gift of the Magi" is a wonderful exam­
O'J-I ~nt his . Two very poor newlyweds want to give each other a special gift 
pie ~hristrnaS, but neither has any money. The only thing of value the wife 
for is her beautiful long hair; the husband's only valuable possession is a 
ownstifUI watch. The husband sells his watch to buy an ornate comb for his 
b~;:s hai r and t~e wi~e ~ells her hair to buy h~r hu.sban.d a.gold chain for his 
w h This iromc tWIst IS common to many SItuatIOns 10 hfe. We conceptu-
watc . . .. d f h . 
I
. e such situatIOns as lromc an 0 ten comment on t em 10 everyday 

a IZ k' . . II 
discourse by spea 109 ~romca y. . . . . 

HoW do listeners arnve at the mean lOgS of lromc statements 10 conversa-
. n? One common view of irony states that people can readily detect ironic 
U~a;ling by assuming the opposite of an utterance's literal meaning once 
~e literal meaning is seen as being contextually inappropriate (Searle, this 
volume) , or as violating the maxim of quality (Grice, 1975, 1978). Ironic 
statements are seen as deliberately intended by speakers, and unlike meta­
phor, do not invite further elaboration of their meanings once understood 
because only the overt words in some local discourse have been violated 
(Booth, 1974) . This traditional view attempts to limit how irony works so 
that the undermining of overt or literal meaning will have a fixed and 
specifiable shape. 

One immediate problem with the traditional view of irony is that it 
assumes a process of interpretation that rests on a single point, specifically 
the perspicuity and independence of literal meaning. But literal meaning is 
no more stable than the eventual interpretation it supposedly authorizes. 
For example , the difficulty some people experienced in understanding New­
man 's statement "short people got no reason to live" was not simply their 
inabi lity to derive an ironic meaning from a literal one . Instead, people had 
problems trying to figure out which literal meaning the statement "short 
people got no reason to live" actually conveyed in the first place. If one 
assumes , as did Newman's critics, that the speaker was rendering a judg­
~ent in saying that "short people got no reason to live ," the words will 
~te r~l\y and immediately mean that short people do not deserve to live . 

ut If One conceives of the speaker as a short person (as Newman is), the 
Utterance will be recognized literally as a complaint. Under this literal 
~~adIng, short people have nothing to live for because of the indignities 
a ~. must suffer. In both cases , there is a literal meaning that is obvious 
t~ Inescapable, but it is not the same one. It is a mistake, then , to say that 
na~ InCongruity of an utterance's literal meaning, given some context , sig­
So s the mark of irony. Literal meaning is itself an interpretation given 
came Contextual assumptions; it is a product of understanding and as such 
19~~).t provide the grounds for subsequent interpretations of irony (Fish, 

A.nother problem with the traditional view is that whereas irony is prop-
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erly understood by assuming the opposite of a sentence's literal 
in many cases the opposite of a sentence's literal meaning is 
doesn ' t come close to specifying a speaker's true ironic intent. For 
pIe, if you commit a grievous deed toward a good friend and he says 
"thanks," the traditional view suggests that taken literally the utte 
grossly inappropriate, violating the maxim of quality, and so r 
forced to render the utterance appropriate by determining in what 
sentence and speaker meanings, as Searle (this volume) calls them, 
The opposite of your friend 's comment "thanks" would be somethin, 
"no thanks" or "it is not the case that I'm thanking you ." These 
tions do not capture the true ironic intention of this utterance, 
done something that I do not appreciate." The ironic meaning of 
denies a felicity, not truth , condition because it is infelicitous to 
someone who deserves ingratitude. In other cases speakers do 
ally what they say but are still speaking ironically (Sperber & 
1981) . For example, a driver can say to a passenger, "I love 
signal," when another car has just cut in front without signaling, 
this sarcastically, which is an especially negative form of irony, 
statement is literally true . Once again, it is incorrect to assume 
violates some communicative maxims . 

These criticisms of the traditional view of irony have led psycholi'" 
to examine whether understanding irony really requires some tacit 
tion that these utterances violate maxims of cooperative 
Research has shown that readers take no longer to interpret 
specifically sarcastic, remarks, such as "he's a fine friend ," than they 
interpret the same sentences in literal contexts, or to read 
equivalent sentences, such as "he's a bad friend " (Gibbs, 1986a) . 
findings have been reported for understanding sarcastic indirect 
(e .g., "why don't you take your time washing the dishes?" meaning 
up and wash the dishes") (Gibbs , 1986b) . One must be careful not 
conclusions based on null results , but the empirical findings are 
contrary to any theory suggesting that irony should be more 
process than literal utterances with roughly equivalent meaning. 
people do not usually appear to go through some process of 
literal meanings of ironic utterances before recognizing that such 
violate communication norms . 

Another view that better captures what goes on psychologically in 
standing irony is the echoic mention theory (Jorgensen, Miller, & 
1984; Sperber & Wilson , 1981) . This theory proposes that irony 
the distinction between use and mention , rather than the dist; .... l'tiOI 

tween literal and nonliteral meaning . The sentence "please be 
example , can be used to tell people to be quiet, but it is only 
" the sign says 'Please be quiet.' " This distinction is useful 
truth value of the mentioned expression is irrelevant to the truth 
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ition it specifies . According to the echoic mention theory, there is no 
propos ra l proposition that hearers must substitute for the literal proposi­
~onl l t~ather , the Iistene.r i.s reminded echoically of some familiar proposi­
t~on '(WhOSe truth value IS Irrelevant) , and of the speaker's attitude toward 
!IO~ nside r this example: a mother says to her son "you're a big help ," 
It. 0 her son has not assisted her in doing some task. The irony here comes 
when the fact that the mother has echoed some previously mentioned state­
fr

om
t or be lief, or perhaps some unspoken agreement between herself and 

rnenson. The son might have earlier offered to help his mother or it might 
herh iS job to do so. When the mother says "you're a big help ," she is, in a 
be se quoting the earlier offer or verbalizing a mutually shared belief that 
s~~ s;n is supposed to help her as part of his job. 
t Various research demonstrates that people judge ironic utterances with 
expl icit echoic mentions as being more ironic than statements that do not 
have such mentions (Gibbs, 1986a; Jorgensen et aI. , 1984). People also 
process sarcasm based on an ~x~licit echo ~aster than they. do sarcastic 
expressions based on less explIcIt or nonexistent echos (Gibbs, 1986a). 
Kreuz and Glucksberg (1989) have extended the echoic mention theory to 
emphasize the reminding function of irony based on the shared attitudes 
and expectations held by conversational participants . Although all ironic 
utterances accomplish their communicative intent by reminding listeners of 
some antecedent event , not all such reminders are echoic, nor do they all 
refer to actual or implied utterances. For example , the utterance "another 
gorgeous day! " declared when it has been gray and raining for over two 
weeks need not echo anyone 's utterance , thought , or opinion . It alludes to 
a genera lized expectation or desire for good weather and , in doing so , 
expresses the speaker's disappointment in the weather. Swift's essay on 
eating small children also does not appear to involve previous mention . 

The echoic reminder theory explains why positive statements , such as "a 
fine fr iend you are, " can convey sarcasm so much better than negative 
statements, such as "you're a terrible friend" (Gibbs, 1986a; Kreuz & 
~Iucksbe rg, 1989) . Positive statements do not require explicit antecedents 
.ecause these expressions implicitly allude to societal norms and expecta-

tions that are invariably positive (e.g ., if you don 't have anything nice to 
sa~, then don' t say anything). But negative statements such as "you idiot! " 
~t~ld to a friend who has just solved some difficult problem , do not implic­
e Y. allude to these positive norms and require explicit antecedents to be 

basll y understood (Kreuz & Glucksberg , 1989). Echoic mention may well 
e asp . 

aff ' eClal case of reminders that allude to prior occurrences or states of 
airs. 

ta~n alternative view of irony suggests that verbal irony involves pretense 
1965)r than echoic meaning or reminding (~Iark & Gerrig , 1984;. Fowler, 
\vh . For example , a speaker who says , m the context of a ramstorm , 

at lovely weather we' re having," pretends to be an unseeing person, 
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perhaps a weather forecaster announcing the beautiful weather to 
known audience . If pretense required only asserting the opposite 
clearly is the case, then pretense theory would be a notational variant 
echoic mention theory (Clark & Gerrig, 1984). But pretense goes 
this because the speaker is pretending to be someone else (an 
person) and is also pretending to be talking to some person other 
listener. When listeners recognize this pretense , they should 
that the speaker is expressing a derogatory attitude toward the 
pressed, the imaginary speaker, and the imaginary listener. These 
nary speakers and listeners may be recognizable individuals (like 
specific weather forecaster) or people of recognizable type such as 
rate weather forecasters in general. Both Swift's essay and 
can be treated as though the authors are pretending to be 
speaking to an imaginary audience that might accept their ideas 
seriousness. 

Pretense theory and reminder theory have much in common; both 
ries suggest that the communicative purpose of irony is to call 
some idea or attitude that both speaker and listener can derogate 
Glucksberg , 1989; Williams , 1984) . Pretense theory, however, can 
applied to other kinds of non literal language . When someone 
indirect speech act such as "can you pass the salt?" the speaker 
pretending that some obstacle might prevent the addressee from 
with the request (Gibbs, 1986c). Similarly, when someone says "it 
hot in here," the speaker only pretends the comment is on room 
ture alone: he or she really wants some listener to open a window 
Glucksberg, 1989). The next section examines two other tropes 
similarly be understood as pretense . My discussion in this section 
the idea that understanding tropes does not require people to 
these figures as violating the maxims of truthfulness. Other pragmatic 
mation , such as what speakers and listeners mutually believe about 
other and the situation at hand, permits the easy recovery of what 
mean when they use irony. 

Hyperbole and understatements 

In classical rhetoric , hyperbole and understatement are closely 
irony in that each misrepresents the truth . In hyperbole speakers assert 
than is objectively warranted , as when Professor Smith says to 
Jones " I have ten thousand papers to grade before noon . " Hyperbole 
be contrasted with simple overstatement, wherein a person unconsri 

unintentionally expresses a proposition stronger than the evidence 
The same proposition can be overstatement in one person's 
hyperbole in another's. A person who states "all Americans can attain 
dreams of success" without realizing that circumstances of nature and 

L -
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some people from achieving their full potential has simply over­
I'reventhe truth . However, a person who realizes the truth might intend his 
stat~dn~e to understand the same proposition as hyperbole for rhetorical 
audle Many hyperboles are apparent because they are patently absurd, such 
effect ··diomatic expressions " it makes my blood boil" and "it is raining cats 
as the I " 

an~~~;:~ta tement also distorts the truth: speakers say less than is objec­
. I warranted as when someone comments about a very drunk person 

tlVe ~he seems to have had a bit too much to drink." Litotes are a particular 
t~a~ of understatement in which the speaker uses a negative expression 
kl~ re a positive one would have been more forceful and direct. Litotes 
w eress an overt lack of commitment and so imply a desire to suppress or 
eX~ceal one's true attitude. ParadoxicalIy, litotes, like hyperbole , involve 
~:tensifica ti on , suggesting that the speaker's feelings are too deep for plain 
I . ( ""t' t b d " "h ' HI" " h ' b t " expressIOn e .g., I s no a , e s no ercu es, s e s no eau y, 
"he's not exactly a pauper") . Because of their two-layer significance­
superficia l indifference and underlying commitment - litotes are often 
treated as a category of irony. In everyday speech, hyperbole and litotes 
represent antithetical postures and tend to go with contrasting attitudes: 
optimism and idealism in the case of hyperbole , pessimism and cynicism in 
the case of litotes . Both hyperbole and understatement are thus tradition­
ally viewed as violations of Grice 's maxims, with hyperbole violating the 
maxim of quality (say what you believe to be true), whereas understate­
ment violates the maxim of quantity (contribute neither more nor less to 
the conversation than is required). In both cases, according to the Gricean 
framework , the speaker urges the addressee to seek an implicature beyond 
the straightforward literal interpretation of what is said . 

Hyperbole and understatement violate truthfulness maxims , however, 
only if one assumes that a speaker's utterance must be identical to his or 
her beliefs. They do not violate or flout truthfulness maxims when one 
~su~es that a speaker's utterance need only resemble his or her beliefs , 
~ a.nng Some logical and contextual implications with what the speaker 
beheves (Wilson & Sperber, 1990) . For example, when Jane says "my 
/Yfnend is the strongest man in the world," she is conveying some implica­
;~ns a?out her boyfriend , but not all of them need to be identical with the 
beol'poSltlOn stated . Only some implications need mirror what Jane truly 

leves A . h . the . s WIt Irony, when people use hyperbole and understatement , 
Or ~t ~retend some state of affairs holds in the world to communicate ideas 
"My ~tude.s reg~rding their stated propositions . When Jane goes on to say 
friend oyfnend IS almost ten feet tall ," she is adopting the pretense that her 
hYPe bls close to ten feet tall to express the idea that he is tall . With both 

r ole and understatement , the speaker's meaning is always somewhat 
nate because there is only a resemblance between what someone 

and What the person really believes to be true . Thus we recognize by 
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Jane 's statement that she believes her boyfriend to be quite tall, 
never know for sure exactly how tall he might really be . Similarly, 
Bob says of his wife 's special apple pie " it's not bad, " we 
Bob thinks positively of his wife 's pie, but we are somewhat unsure 
how good he believes the pie to be. 

The indeterminacy associated with understanding many tropes, 
irony, hyperbole , and understatement , shows how important it is to 
the time course of understanding in theories of figurative language 
hension. Listeners may comprehend a hyperbolic statement such 
got ten thousand papers to grade before noon" in the sense of . 
recognizing the speaker's belief that he or she has many papers to 
before noon. But on further processing or conscious reflection, the 
may, perhaps through his knowledge of the speaker, realize 
speaker probably has only four or five papers to grade , is slow in 
them , and feels enormous pressure conveyed through 
elaboration of the speaker's intention and the true state of affairs 
different theoretical description than needed to explain what goes on 
first few moments of trope comprehension. 

There is no published experimental research in understanding 
bole and understatement. My discussion of irony, hyperbole, and 
statement suggests , however, that these tropes do not necessarily 
communication maxims. People's understanding of them may be 
explained by weakening the traditional maxims of cooperative 
tion in two ways . When making some statement , speakers want to 
bute the belief in the proposition they express not to themselves 
ily, but to someone , perhaps by alluding to some cultural norm, 
statements need not be identical to their own beliefs , they 
resemble them (Wilson & Sperber, 1989). These alternative 
of the standard conversational maxims provide for a more 
ture of the complexity of irony, hyperbole , and understatement, as 
better specifying the pragmatic information used when people make 
of these tropes in conversation. 

Oxymoron 

Oxymora are traditionally defined as figures of speech that com 
seemingly contradictory elements , as in Shakespeare's "0 heavy 
serious vanity! / Misshapen chaos of well-seeming forms! / Feather of 
bright smoke , cold fire, sick health! " (Shakespeare, Romeo and 
Literally speaking, these statements seem nonsensical in that smoke 
bright, fire isn ' t cold , and to be healthy isn 't to be sick . We do 
ability to take contradictory, paradoxical stances toward people and 
This ability is more than just seeing in some person or situation 
sides that cannot be grasped at the same time (in the way we see 
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) Rather, we seem able to conceptually grasp in a single instance 
tigU \e:i ~gs that are apparently contradict?ry. Winston Churchill's quip that 
tWO rica and England are two countnes separated by a common lan­
"Am

e
" makes sense to us through our cultural understanding of these two 

gUag
e 

s despite the contradiction of two entities divided by a common trait. 
atton . . 

o mora , such as "bnght smoke ," " lead feathers ," and "sick health ," do 
O'/.y imply represent figures of speech . They also reflect poetic schemes for 
oot Septua lizing human experience and the external world . Developments 
~o~~e history of science have often been characterized as expressing oxymo-
10 ic thought. For instance, the transition from the cosmological views of 
~~: lemy and Copernicus to those of Kepler involved a shift from thinking 
. terms of antithesis to thinking in terms of the oxymoron that sees celes­
:~al motion as composed of both curves and straight lines (Hallyn , 1990) . 
More generally, oxymora are frequently found in everyday speech, many of 
them barely noticed as such, for example "intense apathy," "internal ex­
ile ," "man child ," " loyal opposition," "plastic glasses ," "guest host ," and 
so on. The ubiquity of these figures suggests some underlying ability to 
conceive of ideas, objects , and events in oxymoronic terms . 

How do people normally understand oxymora such as those seen in 
Shakespeare and in everyday speech? What makes some contradictory 
statements more meaningful to us than others? There appear to be two 
types of oxymora (Shen, 1987). Direct oxymora consist of two terms that 
are antonyms, or two terms whose only difference consists of a change in 
the plus or minus sign of their lowest , distinctive feature , all other features 
being identical (e .g., "a feminine man" and "living death") . Indirect oxy­
mOra consist of two terms that are not the direct antonyms of each other, 
but have one term that is the hyponym of the first term 's antonym. Con­
sider the example "the silence whistles" (taken from the Hebrew poet 
Nathan Altherman's Summer Night) . The antonym of "silence" is lexically 
realiZed by the word "sound" whose semantic specification consists of the 
same fea tures for "silence" except for the replacement of the " + " sign of 
the distinctive feature "silence" (namely " -sound") by the " - " sign. The 
second term of the oxymoron " the silence whistles" is not "sound ," how­
~ver, but its hyponym "whistle ," which also shares the same feature list as 
Ooes "~ound " with an additional feature of something like +sharpness. 
" ther Indirect oxymora include "sacred garbage" in which the second term 
n garba?e" is a hyponym of the category "defiled entities, " the direct anto-
Yrn of the first term "sacred ." Shakespeare 's "bright smoke" has a second 

~,~~ "smoke" that is the hyponym of "dim ," which is the direct antonym of 

t fi ght." Finally, the oxymoron "sweet sorrow" has a second term "sor­
OW " 

"b·' conceived of as an example (that is, a hyponym) of the category 
~ter entities ," which is the antonym of the first term "sweet. " 

and ne empirical analysis of the oxymora found in modern Israeli poetry 
In classical literary dictionaries indicated that only 16 percent of oxy-
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mora were of the direct type, whereas 84 percent were indirect 
1987) . Why are indirect oxymora much more frequent than di 
(1987) argued that indirect oxymora are more poetic than direct 
as such, should require the most complicated processing to be 
This idea of equating complexity of processing with "poeticality" 
monly shared by many theories of tropes and poetic texts, but e 
on the psycholinguistics of metaphor indicates that aptness (which 
lated to "poeticality") is independent of comprehension (Gerrig & 
1983), and data from my laboratory show that readers take no 
interpret indirect oxymora than direct ones. If anything, direct 
such as "bittersweet" are more difficult to interpret than indirect 
as "sweet sadness." 

Although indirect oxymora do not seem more difficult to proce"'" 
direct expressions, indirect oxymora might still be viewed as more 
One might try to determine the poeticality of oxymora by the 
structure of the categories they designate. For instance , in the 
silence whistles," the superordinate category "sound" has several 
nate members that are specific types of sounds such as "cries," " 
"shouts," and "whistles." These different members of the category 
give speakers a range of examples to choose from in forming new 
specifically in selecting the actual hyponym for the second term 
phrase. The choice of hyponyms is constrained by the prototypical 
of the category. Members of a category differ in their degree of gOOUIIVl 

hyponyms differ in their typicality with respect to their supero 
gory. Some oxymora have hyponyms of their first terms' antonyms 
prototypical examples of the superordinate category. For example, 
oxymoron "the silence cries" the hyponym "cries" is a prototypical 
of its superordinate category "sound ." Shakespeare's "cold fire" has' 
ond term that is a prototypical example of the category "hot" which 
first term's antonym. These unmarked cases of indirect oxymora are 
to be the least poetic because they require the least degree of 
given the easy availability of their hyponyms (Shen, 1987) . 

Medium cases of oxymora might require more complex 
cause their hyponyms are medium examples of superordinate 
with some terms very good or typical examples of a category and 
terms poor examples of a superordinate category. Consider 
silence whistles" in which some instances of the category "sound," 
"cry" and "shout ," are better examples than "whistles," whereas 
such as "sigh," are worse , and still others, such as "whistle," are 
ate or medium examples of the category. In "sacred garbage ," the 
of the adjective "sacred" is something like "defiled" or "impure" 
religious sense) so that the second term "garbage" is a medium 
"defiled ." "Sweet sorrow" has the hyponym "sorrow" that 
medium example of the category "bitterness. " 
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. lIy marked cases of oxymora include phrases in which the hyponym is 
Filla b~d exemplar of its superordinate category. For example , in the 

a verY "the silence sighs" the hyponym "sighs" is a very bad example of the 
hrase . I' ry "sound." Marked cases of oxymora should be Viewed as most 

categ
o 

requiring the greatest amount of processing to be interpreted. Shen's 
I'oe:l ~is of a corpus of eighty-five indirect oxymora showed that fifty-seven 
a~; ~ercent) were medium cases, nineteen (22 percent) were unmarked 
( pies, and eleven (22 percent) were marked cases. At the very least, 
exam f b' I' d I' dium cases 0 oxymora appear to e more typlca \0 poetry an Iterature. 
nl~y own recent research suggests that people's understanding of oxy-

ora is not directly related to their judgments of poeticality for these 
nlhrases. People find medium cases of indirect oxymora the most difficult to 
~rocess among the three types identified by Shen (1987) , but these medium 
phrases were also viewed as being the least poetic. The dissociation be­
tween comprehension and appreciation (or poeticality judgments) of oxy­
mora is similar to that found in studies with metaphor (Gerrig & Healy, 
1983) . These findings provide further support for the inappropriateness of 
inferring anything about comprehension processes from data or introspec­
tions about the products of trope understanding (e.g. , judgments of appre­
ciation or poeticality). The data on oxymora suggest, nevertheless , that 
there is some link between people's conceptual knowledge and their under­
standi ng of these figurative phrases. Oxymora might even be characterized 
as forming ad hoc categories similar to the categories created by metaphori­
cal comparison statements (Glucksberg & Keysar, this volume). 

Idioms 

Most taxonomies of tropes do not include idioms as separate figures; these 
phrases are traditionally conceived of as "dead" or frozen metaphors that 
speakers make sense of by learning arbitrary links between them and their 
figu rative meanings . Readers and listeners do not generally recognize them 
as violating truthfulness norms because the arbitrary links between idioms 
and their figurative meanings are highly conventionalized (e .g., "spill the 
beans" is to reveal a secret, "button your lip" is to keep a secret, "lose your 
~arbles" is to go crazy, and so on). But do people have greater insight into 
t e figurative meaning of idioms other than to realize that they have con­
~entional, non literal meanings? Even though idioms are not often seen as 
/~pes, there has been substantial work on these figurative phrases that 
i~ ' es ISsue with the long-standing belief in the "dead" metaphor view of 
s IOrnat icity. This work has shown that the individual words in many idioms 
t~sterna tically contribute to their overall figurative interpretation, contrary 
G·~he noncompositional view of idioms (Fillmore , Kay, & O 'Connor, 1988; 
e,,1 bs & Nayak, 1989; Lakoff' 1987; Langacker, 1986; Nunberg , 1978) . For 

arnple, speakers know that "spill the beans" is analyzable since "beans" 
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refers to an idea or secret and "spill" refers to revealing the secret. 
larly, in the phrase "pop the question," it is easy to discern that the 
"question" refers to a particular question ("Will you marry me?") 
verb "pop" is used to refer to the act of uttering it. People's intuitions 
the analyzability of idioms play an important role in 
syntactic productivity (Gibbs & Nayak, 1989), lexical flexibility 
Nayak , Bolton, & Keppel , 1989), and ease of comprehension 
Nayak , & Cutting, 1989). It appears that people ordinarily perfo 
sort of compositional analysis , though not necessarily a literal 
when comprehending idiom phrases to attach meanings to their 
parts (Gibbs, Nayak, & Cutting, 1989). These empirical studies 
that the meanings of idioms can be partially motivated in that 
recognize some relationship between the words in idioms and their 
figurative interpretation. 

Although it is often assumed that idioms are "dead" metaphors, 
very well be that people make sense of idioms because they tacitly 
nize the metaphorical mapping between two conceptual domains of 
mation that partially explains why idioms mean what they do. For 
the idiom "John spilled the beans" maps our knowledge of someone 
over a container of beans to a person revealing some secret. English 
ers understand "spill the beans" to mean "reveal the secret" because 
are underlying conceptual metaphors , such as THE MIND IS A CONT 
IDEAS ARE PHYSICAL ENTITIES, that structure their conceptions of 
secrets, and disclosure (Lakoff & Johnson , 1980) . The mapping of 
domains such as containers and physical entities onto minds and 
results in very specific entailments about the act of revealing a secret. 
the act of revealing a secret is usually seen as being caused by some 
pressure within the mind of the revealer, the action is thought to be 
tional and is judged as being performed in a forceful manner ( 
O 'Brien, 1990). One interesting possibility is that people draw these 
ences each time they comprehend the idiom phrase "spill the beans. 
less likely, however, that people draw such inferences about 
intentionality, and manner when they encounter literal paraphrases 
oms , such as "reveal the secret." Literal phrases are not motivated 
same set of conceptual metaphors as are specific idioms. Therefore, 
do not view the meanings of "spill the beans" and " reveal the 
equivalent despite their apparent similarity. 

One way to uncover speakers' tacit knowledge of the metaphorical 
for idioms is through a detailed examination of their mental 
idioms (Gibbs & O'Brien , 1990; Lakoff, 1987). Consider the idiom 
the beans. " Try to form a mental image for this phrase and then 
yourself the following questions. Where are the beans before 
spilled? How big is the container? Are the beans cooked or uncuu~"" 
the spilling accidental or intentional? Where are the beans once 
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5 iIled? Are the beans in a nice , neat pile? Where are the beans 
bCen P d to be? After the beans are spilled, are they easy to retrieve? 
SIlPpo~~ and O 'Brien (1990) examined people's mental images for groups 
~'~ms with similar figurative meanings , idioms about revelation ("spill 

of ,d ans," " let the cat out of the bag, " "blow the lid off" ), anger ("blow 
tile be k " " hit the ceiling" "flip your lid") insanity ("go off your r stac , , , 
YOU

k 
r " " lose your marbles ," " bounce off the walls") , secretiveness (" keep 

~oc ~~ r your hat ," " button your lips, " "keep in the dark"), and exerting 
It u~rol ("crack the whip," "lay down the law, " "call the shots"). Partici­
con ts were asked to describe their mental images for these idioms and to 
pan wer questions about the causes, intentionality, and manner of action in 

:;:ir men tal i~ages. We .expected. a high deg.re.e of c~nsis~e~cy in par~ici-
nts' descriptIOns of their mental Images for IdIOms With Similar meamngs 

~:cause of the constraints conceptual metaphors (THE MIND IS A CONTAINER, 
IDEAS ARE PHYSICAL ENTITIES , and ANGER IS HEAT) impose on the link be­
tween id iomatic phrases and their nonliteral meanings. If people's tacit 
knowledge of idioms is not structured by different conceptual metaphors , 
there shou ld be little consistency in participants ' responses to questions 
about the causes and consequences of actions within their mental images of 
idioms with similar nonliteral interpretations . 

The descriptions of mental images were remarkably consistent for differ­
ent idioms with similar figurative meanings. Across the five groups of 
idioms we studied, 75 percent of participants described similar general 
images. These general schemas for people 's images were not simply repre­
sentative of the idioms' figurative meanings , but captured more specific 
aspects of the kinesthetic events. For example , the anger idioms such as 
"flip your lid" and "hit the ceiling" all refer to the concept of "getting 
angry," but participants specifically imagined for these phrases some force 
causing a container to release pressure in a violent manner. There is little in 
the surface forms of the different idioms to tightly constrain the images 
participants reported. After all , lids can be flipped and ceilings can be hit in 
a wide variety of ways , under many different circumstances. But our partici­
~ants revealed little variation in the general events of their images for 
Idioms with similar meanings. 

Participants' responses to the questions about the causes and conse­
quences of the similar actions described in their images were also highly 
~~nSiste nt (over 88 percent similar responses when averaged across both 

e different probe questions and the five groups of idioms). Consider the 
lhost frequent responses to the probe questions for the anger idioms ("blow 
~~ur stack ," " flip your lid ," "hit the ceiling"). When imagining anger idi­
a s, people know that pressure (that is , stress or frustration) causes the 
r e~l on, that one has little control over the pressure once it builds , its violent 
oe ease is unintentional (for example, the blowing of the stack) , and that 

nee release has taken place (once the ceiling has been hit, the lid flipped , 
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the stack blown) , it is difficult to reverse the action. 
sponses is based on people's folk conceptions of heated fluid or 
building up and escaping from containers (our participants most 
envisioned the containers as the size of a person 's head). Thus, the 
phorical mapping of a source domain (e .g. , heated fluid in a container. 
a target domain (e. g. , the anger emotion) partially explains why 
have consistent mental images, and specific knowledge about those 
for different idioms about anger. Other studies showed that 
figurative meaning (e .g. , "getting angry") of an idiom does not 
account for people's systematic knowledge of their images of idioms 
"blow your stack" or "flip your lid"). Furthermore , people were 
consistent in their mental images for literal phrases (e . g. , "blow 
than for idioms (e .g. , "blow your stack") because they do not 
same degree of conceptual knowledge about their images for literal 
as they do for idiomatic expressions. 

The results of these studies support the idea that the figurative 
of idioms can be accounted for by various conceptual metaphors 
independently as part of our conceptual system . These data 
dence on the systematic relationship between idioms with similar 
interpretations . Traditional theories of idiomaticity have no way of 
ing for these findings because they assume that the meanings of . 
mostly arbitrary. But are all idioms with similar meanings motlvaf'l 
identical kinds of conceptual metaphors? For instance , the idioms 
your stack" and "bite your head off" both express extreme 
anger. "Bite your head off" might make sense , however, because 
can link the lexical items in this phrase to the conceptual metaphor 
BEHAVIOR IS ANIMAL BEHAVIOR. An animal jumping down a victim's 
similar to someone shouting angrily. On the other hand , people 
understand the figurative meaning of "blow your stack" through 
ceptual metaphor ANGER IS HEAT IN A PRESSURIZED CONTAINER where 
son shouting angrily has the same explosive effect as does the 
container blowing open under pressure. 

Psycholinguistic research has shown that people's knowledge of the 
phorical links between different source and target domains 
basis for the appropriate use and interpretation of idioms in 
discourse situations (Nayak & Gibbs , 1990) . Participants in one 
example , gave higher appropriateness ratings to "blew her stack" in 
that described a woman's anger as being like heat in a pressurized 
whereas "bit his head off" was seen as more appropriate in a 
described a woman's anger in terms of a ferocious animal. Thus, 
judgments about the appropriateness of an idiom in context are 
by the coherence between the metaphorical information depicted in 
course situation and the conceptual metaphor reflected in the 
makeup of an idiom. 
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mpirical studies reviewed here paint a very different picture of idiom-
.f~ e ~ha n that assumed by traditional theories in linguistics, philosophy, 

IItJClty cho logy. Many idioms are not simple "dead" metaphors that are 
lIod PS~position a l in meaning. Nor are the figurative meanings of many 
o~ocon arbitrarily stipulated and listed as simple , literal paraphrases in the 
idlorn ~ lexicon . Instead , idioms are partially compositional and their figura­
~entaea ni ngs are motivated by the conceptual knowledge people possess of 
uve ~n mains to which they refer. People partially conceptualize experiences 
th\ ~s anger, revelation , joy, fear , and so on via different metaphorical 
sUc ings between source and target domains. These mappings provide part 
~a~~ link between the lexical makeup of idioms and their figurative mean­
? ts such that many idioms make sense in having the meanings they do. JOg 

Conclusions 

My aim in discussing tropes other than metaphor is partly motivated by a 
desire to stem the inflation of metaphor to the status of the master trope . 
Figurative language researchers in the cognitive sciences have been espe­
cially guilty of ignoring tropes other than metaphor. This neglect stems 
partly fro m the belief that only metaphors have real cognitive value , 
whereas oxymora and figures involving irony, metonymy, and hyperbole 
are just rhetorical devices that neither serve conceptual purposes nor are 
motivated by figurative processes of thought. Despite the speculative na­
ture of much of my discussion , I have laid the groundwork for the view that 
many tropes represent figurative schemes of thought by which people make 
sense of themselves and the world. The ubiquity of tropes throughout 
everyday speech testifies to the idea that much of our thinking is based on 
figurative processes that include not only metaphor, but a vast array of 
tropes. 

The evidence presented here seems clearly contrary to the notion that 
tropes are understood as apparent violations of maxims of cooperative 
c~mmunication. I have suggested that researchers mistakenly assume that 
t e products of linguistic understanding can tell us something about the 
pr~cesses by which utterances are understood and vice versa . Moreover, 
~ olars often view trope understanding as being different in kind from 
i~~ral language use because of various confusions over the perspicuity and 
nOtepend.ence of the notion of literal meaning. Understanding tropes does 
no / equ lre, however, that listeners replace a literal proposition with a 
un~ Heral inte rpretation. Many tropes, particularly irony, hyperbole , and 
preterstatement , make sense because they are recognized as instances of 
the~nse Where speakers attribute their utterances to someone other than 
caus selves. Other tropes , such as metonymy and idioms , make sense be­
thou e ~f specific metaphors and metonymies that form part of the basis for 

g t. These arguments against the traditional, pragmatic view of trope 



276 RAYMOND W. GIBBS , JR. 

understanding should not be regarded as a wholesale rejection 
Grice/Searle theoretical framework. It is clearly the case that maki 
of tropes critically depends on recognizing what speakers and 
mutually know, as well as on the specific recovery of what people i 
communicate when they speak figuratively. 

NOTES 

Preparation of this chapter was sponsored by Grant MH42980 from the 
Institute of Mental Health and by a faculty Research Grant from the 
of California , Santa Cruz. 
Irony is not limited to verbal acts , but is also a characteristic of situations 
often referred to as dramatic irony. One way of distinguishing between 
and dramatic irony is that one can intend to say something ironic , but one 
intend to do something ironic. I cannot say that I will do three ironic 
because when I say that some act is ironic, I am asserting that it is 
unexpected or inconsistent from my point of view, and I cannot claim 
respect to my own intentions. But I can say of my past actions that it 
that I should have done such-and-such , or I could say of some 
action that were I to do such-and-such, it would be ironic (Booth , 1974). 
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Metaphor, induction, and 
social policy: 

The convergence of macroscopic and . .. mIcroscopIC VIews 

ROB E R T J. STERNBERG, ROGER TOURANGEAU, AND 
GEORGIA NIGRO 

Metaphor can be studied in many different ways and at many different 
levels , anyone of which may lead to valid insights into the nature of 
metaphoric generation, comprehension , and appreciation. The insights of 
anyone approach to metaphor are perhaps most convincingly validated 
when they converge with the insights of a distinctly different approach , 
leading the student of metaphor to much the same conclusions without 
regard to the particular method from which the conclusions derived . 

In his lucid and enlightening analysis of generative metaphor, Schon has 
reached conclusions strikingly similar in many ways to those we have 
reached in our analyses of metaphor and induction . As anyone might ex­
pect , where two independent research programs are involved , there are a 
nu mber of theoretical issues that are addressed by one of the research 
~rograms but not by the other. However, in the central core of overlapping 
ISSues, there is clear convergence in the conclusions we have independently 
drawn . In this chapter we should like to point out and discuss the sources of 
Convergence . 

What follows is divided into three sections. In order to relate our world 
to Schon 's, it is necessary in the first section to say something about the 
~Otiva tion , approach, theory, and methods that underlie the work in our 
aboratory on metaphor and induction. These underpinnings of our re­

search differ in many respects from Schon's. Then , it is possible in the 
~eco nd section to draw parallels between our conclusions and those of /hon regarding metaphor, induction, and social policy. In the third sec­
lOn, We restate five basic questions about metaphor posed by Verbrugge 
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and McCarrell (1977) and by Schon, and discuss how they are an 
at least addressed, within our view of metaphor. 

Metaphor and induction 

This section is divided into three parts . In the first two, we de 
different lines of research that address the relationship between 
and induction in somewhat different ways . In the third part, we 
how the theoretical points of view from the two lines of research 
integrated. 

Theory of representation 

We shall start by discussing a theory of representation in 
discussion deals with four topics, namely, the motivation, approach, 
and methods underlying this work. 

The basic goals motivating the research are , first , to use a 
for information in semantic memory that is flexible enough to handle 
phors in a variety of domains ; second, to propose a small set of 
account for the differential aesthetic appeal and comprehensibility of 
phors; and third, to relate the representations - and the set of rules 
ing upon the representations - to their counterparts in a highly 
theory of induction . 

Our approach to these problems is in many respects an 
research on analogical reasoning done by Rumelhart and A 
(1973).2 These investigators began with the assumption that i 
can be represented by means of a multidimensional "semantic 
which each dimension represents some graded characteristic of the 
concepts under consideration. Some limited support for this 
had been obtained earlier by Henley (1969) in her study of the 
animal names. Henley had subjects rate the dissimilarities 
possible pairs of thirty animal names , and then used a m 
scaling program to derive a three-dimensional solution that 
represent these terms adequately. The three dimensions of the 
order of appearance and therefore "strength" in the solution) 
ferocity, and humanness . Animals like giraffe and elephant were 
extreme on the size dimension , whereas animals like mouse and 
near the other extreme. The ferocity dimension contrasted 
tiger and gorilla with those like pig and cow, and the humanness 
contrasted animals like monkey and gorilla with those like cow and 

According to Rumelhart and Abrahamson, each term of an 
problem can be represented by a point in this three-dimensional 
any analogy problem of the form A :B::C:?, there is a concept, I, 
ideal solution to the analogy in the sense that the vector distance 
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, he same as that from A to B. The probability of choosing any answer 
JIS( n X as the best solution to the problem is a monotonic decreasing tlO , " 

op ('o n of the distance between the locations in the space of I and X. f nC I , 
u I'der for example , the analogy RAT:PIG:GOAT: ; (A) CHIMPAN-c ons ' 

(8) cow, (C) RABBIT , (D) SHEEP. There is no animal among these 
ZEEi~ ns, or in the semantic space , for that matter, that falls exactly where 
oP\deal solution should. But the animal closest in the space to this hypo­
a; tica l ideal animal is cow, followed by sheep, then rabbit, and then chim-
t a~1 zee, So if subjects are asked to choose the best solution , the largest 
P port ion of subjects should choose cow, then sheep, then rabbit, and then pro 
chimpanzee. 

The theo ry of response choice was strengthened by assuming the applica-
bili ty of Luce's (1959) choice axiom , and by assuming that the probability 
of choosing an alternative, Xi' as best is an exponentially decreasi ng func­
tion of the distance of that alternative from the ideal point. Thus, a quanti­
tative choice rule is added to supplement the qualitative specification of 
ran k order. With a little bit of mathematics , one can extend the quantita­
tive predictions to all rank orderings, so that if subjects are asked not only 
to select the best option , but to rank order all the options as well , it is 
possible to predict the proportion of subjects assigning each rank ordering 
to each option . 

Rumelhart and Abrahamson tested their theory in three ingenious ex­
perimen ts, of which only the first will be briefly summarized here, They 
asked th irty-five subjects to solve thirty animal-name analogies , rank order­
ing the options for goodness of fit . The authors then estimated a single 
parameter for the exponential function , and tested the ability of the mathe­
mat ica l model to account for the response-choice data . In fact, the model 
provided an excellent fit to the data , suggesting that subjects were indeed 
fOll owing a rank-ordering strategy similar to that proposed by the theory. 
. We have suspected that a common set of processes and strategies under­

he performance on a variety of induction tasks (see , for example , chapter 
13 of Sternberg, 1977b) , and so it seemed possible that the same choice rule 
~oUld be applied to other induction tasks as well. This possibility was III v ' 

estlga ted experimentally (see Sternberg & Gardner, 1978). Sternberg 
~nd Gard ner administered thirty animal-name analogies , thirty animal­
St
a
:

e 
se r!es completions , and thirty animal-name classifications to thirty 

Tn U ellts from the Yale community. The analogies were those from Experi­
then; 1 of Rumelhart and Abrahamson (1973) . The series problems took 
lO: Orm exemplified by the problem , RABBIT:DEER: ; (A) ANTE­

the E, (B) BEAVER, (C) TIGER, (D) ZEBRA. Subjects were asked to rank order 
to t~Ptlo ns in terms of how well they completed a series from the first term 
Ptobl

e 
second and from the second term to the third . The classification 

CfflPM
ems 

took the form exemplified by the problem MOUSE, CHIMPANZEE , 

UN K, _ ; (A) GORILLA , (B) RAT , (C) SQUIRREL , (D) ZEBRA. Sub-
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jects were asked to rank order the options in terms of how well they 
with the three terms preceding the options. 

It was hypothesized that in each of the three tasks , subjects 
ploy a different strategy that was nevertheless aimed at a common 
discovery of an ideal point. The strategies can be conceptualized 
cally in terms of the "construction of vectors." In the analogies task, 
jects would construct a vector from the first term to the second, and 
attempt to construct a vector from the third term to an ideal point 
the new vector was parallel to the first vector and equal to it in 
direction . In the series-completion task , subjects would construct a 
from the first term to the second , and then construct a vector 
second term to an ideal point such that the new vector was collinear 
the first vector and equal to it in length and direction. In the classificll 
task , subjects would construct a vector from the first term to the 
another vector from the first term to the third , and then use the 
the triangle formed by these vectors as an ideal point. Thus , 
proposed strategies required to arrive at an ideal point differed 
three types of tasks , it was hypothesized that subjects would indeed 
struct an ideal point in each task , and that the rule by which the 
rank ordered responses (by relating them to the ideal point) would 
same in each task . 

A single exponential parameter was estimated from the respomp
-"", 

data for each task , and the values from the three estimations were 
ably similar. Moreover, the identical mathematical model provided an 
lent fit to the data in each of the three tasks . Apparently, then , 
and Abrahamson 's extension of Luce's choice axiom to the 
can itself be extended to other forms of induction tasks as well. 

We have viewed metaphoric comprehension and appreciation as 
tive in nature , because these global processes seem to involve, at 
minimum , induction of the relationship(s) between the tenor and 
the metaphor. It therefore seems plausible that an approach similar 
employed in the animal-name induction study might be useful in in 
ing metaphor. Certain problems need to be dealt with , however. 
although the multidimensional scaling paradigm might work well 
well-delineated semantic fields such as animal names , it seemed less 
to work well , or at least to yield comparable dimensions , across a v 
semantic domains. Second , it seemed necessary to us to ge 
notion of semantic space by introducing a concept of "orders" of 
order to accommodate our theory of metaphoric comprehension and 
ciation. These orders represent the level of abstraction of the terms 
various spaces. It is to this theory that we now turn . 

Imagine an array of "local subspaces" comprising sets of terms, 
U.S. historical figures, modern world leaders , mammals , birds, fish 
planes , land vehicles, and ships. Each local subspace represents the 
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. . it as points with coordinates on each of several dimensions . Each of 
wlthl Oloca l subspaces might also be viewed as of roughly the same order 
theSC

I 
of abstraction) , and as of a lower order than a higher-order hyper­

(leVc that contains the lower-order subspaces as points embedded within 
~pa~~us, the points of the higher-order hyperspace map into the lower 
It . r subspaces , and can be labeled by the names of these subspaces. This 
ord~rspace can, in turn , be viewed as one of multiple subspaces of some 
hY~ higher-order hyperspace . However, possible hyperspaces of succes­
S~I Iy higher orders will not concern us here; we shall need to deal only 
~~t~l loca l subspaces of a lower order and one hyperspace of a higher 

order. ' 
We shall also need some rule for restricting the subspaces that map into a 

inglc hyperspace, and some way of establishing comparability across 
:ubspaces. Both of these goals can be accomplished by requiring all 
subspaces to have at least one corresponding dimension .4 Thus , for exam­
ple, the subspaces of modern world leaders , bird names, and ships must 
have at least one corresponding dimension if they are to be local subspaces 
of the same order and of a common hyperspace. 

The conventional multidimensional scaling paradigm of requiring , say, 
dissimila rity ratings between all possible pairs of elements within each of 
these domains does not seem likely to fill the bill . Viewed in isolation , the 
domai ns simply do not seem to bear much resemblance to each other. One 
possible solution to this problem would be to have subjects rate dissimilari­
ties between all possible pairs of objects both within and between domains , 
although this procedure quickly becomes impractical with large numbers of 
objects; moreover, the theoretical status of the cross-domain ratings would 
have to be thought out. We have followed another alternative , drawing 
upon the success of Osgood , Suci, and Tannenbaum (1957) and others in 
achieving uniform dimensions across domains, using the device of the se-
mantic differential. 

Subjects were asked to rate each of twenty te rms within each domain on 
twenty-one scales, such as warlike-peaceful, noble-ignoble, and strong-
Weak, with a different group of sixteen subjects supplying ratings for each 
~f the eight domains . We hoped in this way to obtain a corresponding set of 
I "nensions for the eight domains (U.S. historical figures , modern world 
~aders, mammals , birds, fish , airplanes, land vehicles , ships) . It seemed 
~baUSib le to us that at least two such corresponding dimensions would 
a taln: prestige (similar to Osgood et al. 's "evaluative" dimension) and 
l'ggrcsslon (similar to Osgood et al.'s "potency" or "activity" dimensions) . 
~.adJective pairs for each domain were then factor-analyzed. 5 

hy 2uaI . inspection of the .resul~s of ~he factor a~a lyses support~d our 
peP theSIS: Two correspondmg dimenSIOns of prestige and aggressIOn ap­
ap ared for each domain , although the order in which the two dimensions 

Pea red was variable across domains. In order to confirm our visual im-
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pression, we computed correlations between the loadings of the adj 
pairs on dimensions we believed either to correspond, or not to 
spond , across domains. Correlations for corresponding dimensions 
tige in each of two domains or aggression in each of two domains) 
very high, and correlations for noncorresponding dimensions ( 
one domain and aggression in the other) were very low, suggesting 
dimensions did indeed have the statistical properties our visual i 
had suggested they had . 

A separate group of thirty subjects rated the eight domain 
each of the twenty-one adjective scales , and these results were also 
analyzed, giving us a three-factor hyperspace with each factor 
representing a type of content (types of people, types of animals, 
vehicles) . The results from this and the preceding factor analyses 
the representational basis for our further theoretical work . 

Given our representational framework, what rules might identify 
phors that are either easily comprehensible or aesthetically 
seems that two basic considerations need to be taken into account in 
ing the comprehensibility and aesthetic quality of a metaphor: the 
posed within-subspace distance between the tenor (first term) of the 
phor and the vehicle (second term) , and the between-subspace 

Consider first the meaning of "superimposed within-subspace 
Since at least two dimensions are corresponding (or at least , very 
for each domain , one can imagine superimposing the dimensions 
local subspace onto the corresponding dimensions of another 
space . Once this superimposition is accomplished , it is also 
imagine computing the superimposed within-subspace distance 
two points that are actually in different subspaces . One simply 
the distance between points as though they were in the same 
Thus , ifthe coordinates of some point in one subspace were (x, y), 
superimposed within-subspace distance to some point in another 
would be 0 if that point also happened to occupy location (x, y), and 
depart from 0 as the Euclidean distance of that point from (x, y) . 

An example may help clarify the concept. The superimposed 
subspace distance from wildcat to hawk is very small, because the 
nates of hawk in the bird subspace are very close to those of wildcat 
mammal subspace. The superimposed within-subspace distance from 
cat to robin is quite large , however, because the coordinates of 
robin are quite disparate . Similarly, the superimposed within 
tance from wildcat to ICBM is small, whereas the superimposed 
subspace distance from wildcat to blimp is large. 

Consider next the meaning of "between-subspace" distance. In 
the concept to have meaning, it must be possible somehow to compu", 
distance between a pair of subspaces. This computation is possible, 
representational formulation, because the distance between two 
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. I to the distance between the corresponding points within the appro­
is ~qua hype rspace . Thus , if the coordinates of some local subspace in the 
prtat Cspace are (x, y), the distance from that subspace to another subspace 
hYpc~ ses as the Euclidean distance of that subspace from (x, y) increases. 
' l1crca . . 
I t u S return to our earlIer example to Illustrate the concept of between-

LC ace distance . The between-subspace distance from wildcat to hawk is 
subS~me as that from wildcat to robin, since both hawk and robin are in the 
the ~ loca l subspace . This distance is small, since mammal and bird names 
sarn viewed as relatively close to one another in the hyperspace . The 
~r~wcc n-subspace distances from wildcat to ICBM and blimp are also the 

erne since these latter two terms fall within the same local subspace; and 
:~is distance is relatively large , since mammal names and names of air­
planes are viewed as relatively far from one another in the hyperspace. . 

Tu rning now to the theory of metaphor, we propose that a metaphor lS 

comprehensible to the extent that both the superimposed within-subspace 
distance and the between-subspace distance between tenor and vehicle are 
small. A metaphor is aesthetically pleasing to the extent that the superim-
posed within-subspace distance is small, but the between-subspace distance is 
large. Thus , a smaller superimposed within-subspace distance between 
tenor and vehicle works in favor both of comprehensibility and aesthetic 
pleasingness, whereas a smaller between-subspace distance works in favor 
of comprehensibility, but against aesthetic pleasingness. 

Consider some example metaphors derived from the terms discussed 
above: 

(1 ) A wildcat is a hawk among mammals 
(2) A wildcat is a robin among mammals 
(3) A wildcat is an ICBM among mammals 
(4) A wi ldcat is a blimp among mammals. 

What empirical claims does the proposed theory make about each of these 
metaphors? 

A fi rst set of empirical claims addresses the relative comprehensibility of 
the various metaphors . According to the theory, (1) should be a highly com­
irehensible metaphor, because both the superimposed within-subspace dis­
sance and the between-subspace distance between tenor and vehicle are 
b~all. Metaphor (4) , on the other hand , should be only poorly comprehensi­
re~ ' because both distances are large . Thus , whereas it is easy to discern 
be:hons bet.ween a wildcat and a hawk, it is difficult to discern relations 
ate ween a wildcat and a blimp. Metaphors (2) and (3) should be intermedi­
Oth In ~omprehensibility, because in each case , one distance is small but the 
res er IS large . Wildcat and robin occupy locations that are remote with 
su~ect to each other in their respective subspaces, but they are located in 
\Vit~~aces that are relatively close to one another (as measured by distance 
thei In the hyperspace) . Conversely, wildcat and ICBM occupy locations in 

r respective subspaces that are quite close to one another, but they are 
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located in subspaces that are relatively remote from one another. The 
tative assumptions of the theory do not distinguish between the 
sibility of (2) and (3), although the experiments described below will 
us to assign quantitative weights to the use of superimposed . 
distance and between-subspace distance in judgments of me 
prehensibility. Our strong expectation is that the former distance will 
larger weight than the latter one - that latter superimposed with 
distance is more destructive to the comprehensibility of a metaphor 
larger between-subspace distance. If this expectation proves to be 
then (3) will be judged as more comprehensible than (2). To 
metaphors as ordered from most comprehensible to least comp 
are (1), (3) , (2), (4) . 

A second set of empirical claims addresses the relative aesthetic 
ingness (or quality) of the various metaphors. According to the 
(3) should be the metaphor of highest quality, since although 
ICBM are quite close to one another in terms of superimposed 
subspace distance, they are from distant local subspaces. 
should be lowest in quality, because the tenor and vehicle occupy 
ant positions in their respective subspaces , and are from proxim"Jj 
spaces . Metaphors (1) and (4) should be intermediate in quality. 
we expect superimposed within-subspace distance to carry more 
than between-subspace distance. Hence , we expect metaphor (1) 
perceived as higher in aesthetic quality than metaphor (4), 
greater superimposed within-subspace distance should be more 
tive to the quality of the metaphor than the lesser between 
distance . To summarize, the metaphors as ordered from most 
aesthetically pleasing are (3), (1), (4), (2). 

Although the theory that we are advancing may well not apply 
metaphors of all kinds, we do believe that it is fairly general and 
to metaphors whose tenors and vehicles may not be from obvious 
subspaces (like those for mammals or modern world leaders). 
famous metaphor (or conceit) linking lovers to stiff twin compass'1 
example , is not readily comprehensible , according to our theory, 
although the superimposed within-subspace distance between 
stiff twin compasses is small (at least within the context of "A 
Forbidding Mourning") , the between-subspace distance is large. 
precisely this pair of properties that renders the metaphor so 
pleasing and , ultimately, so memorable . "The moon is a ghostly 
has also survived (perhaps too long!) because although one does 
ally link heavenly bodies to ships at sea (large between-subspace 
one can easily visualize an eerie orb sailing through the sky, 
the demands made upon ordinary sailing vessels. 

At the opposite end of the spectrum, the theory can also 
some statements are utter failures as metaphors. A literal 
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. 'on such as "An ICBM is an intercontinental ballistic missile," fails 
definl t~ta~ hor because .althou~h !CBM. and inter~ontinental ballistic missile 
as a J1l identical locatIOns withIn their respective local subspaces (and 
oCcUP\he superimposed within-subspace distance is 0), the subspaces are 
lIe

nce 
al (and hence the between-subspace distance is also 0) , so that 

identl~s satisfaction of one criterion for a good metaphor is maximized , 
wll~~e~t ion of the other criterion is minimized. An anomalous statement 
saliS ~ng twO seemingly unrelated concepts , such as "An ICBM is a hay-
qUat! 

e k " fa il s as a metaphor because although ICBM and haystack come 
stac 'subspaces that presumably are quite distant from one another, their 
fro J1l b . d' tions in these su spaces are qUIte Iscrepant. 
loca . I " d f II f Our theo ry may reqUIre supp ementatlOn In or er u y to account or 
'ther the comprehensibility or aesthetic quality of certain metaphors. For 

el ample , we are attracted to Ortony's notion (see Ortony, 1979 , and this 
~~Iume) that good metaphors tend to be those in which salient properties 
of the vehicle are linked to nonsalient properties of the tenor. In our 
representational framework , the relative salience of a property is a function 
of the relative order in which that property emerges as a dimension. In a 
standard principal component or factor solution, factors are ordered in 
terms of their relative strength in accounting for variation in the data. 
Stronger (more salient) dimensions appear earlier. 

It would be possible to supplement our proposed theory (although we 
have not yet done so) with weights that take into account the possible 
interaction between the order in which a dimension appears and its role in 
the metaphor. Dimensions establishing the principal correspondence be­
tween tenor and vehicle (that is, the earliest corresponding dimensions) 
would be weighted as contributing to the goodness of the metaphor if they 
were both early dimensions of the vehicle and later dimensions of the 
tenor; di mensions would be weighted as contributing to the badness of the 
~etaphor if they were both early dimensions of the tenor and later dimen­
slon~ of the vehicle . An aesthetically pleasing metaphor, then , would be 
o~e In wh ich the principal correspondence is between an earlier dimension 
o the vehicle and a later dimension of the tenor. 
th It should be pointed out that our theory is only one of a class of theories 
ha

at 
may be de rived from the general representational framework that we 

su~e proposed. One could imagine alternative theories in which either 
I efl "'~ ~_ - . within-subspace distance or between-subspace distance are 

Id zero , ?r in which predictions about which way these distances 
r go are either opposite or orthogonal to our own predictions . An 
Ing alternative to our hypothesis regarding the relation between 

-subspace distance and aesthetic quality of a metaphor has been 
by Michael Gardner. His suggestion is that the function is curvi­

fat her than linear: The best metaphors are ones in which the 
subspace distance is moderate . If the distance is too small, the 
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connection appears to be trivial , but if the distance is too large, the 
tion appears to be remote ; or possibly, after a certain point, the 
cease to match up at all. One might imagine a rubber band 
further and further, until it snaps: Beyond a certain distance, the 
simply cannot withstand the strain . To summarize , the 
framework is flexible enough to accommodate a variety of rules for 
ing upon that framework, but is not so flexible as to be vacuous: It 
make empirical claims as to what kinds of distances should affect the 
prehensibility and quality of a metaphor. 

We are conducting two experiments designed to test some of the 
cal claims and implications of the theory we have described (Tou 
Sternberg, 1981). Each of the experiments looks at the theory in a 
different way. 

In the first experiment , subjects are presented with sixty-four 
such as "A wildcat is a hawk among mammals, " and are asked to 
among other things , the aesthetic quality or comprehensibility of each 
phor. The basic independent variables for predicting these two 
variables (via multiple regression) are superimposed within 
tance and between-subspace distance. Other variables , such as the 
sional salience variable mentioned earlier, may also be considered 
initial two appear to need supplementation. Each subject also 
ability tests , one measuring skill in verbal analogical reasoning (e. 
TIENT:CLlENT:: ; (A) SURGEON:ACTOR, (B) HOSPITAL:PEN 

(C) DOCTOR:LAWYER , (D) TUBERCULOSIS : FELONY) and the other 
skill in judging the quality of poetry (Rigg, 1937). Subjects are 
with two passages of poetry, one by a famous poet , the other (doggerC!i 
the author of the test , and are asked to select the better verse . We 
use the tests to determine whether individual differences in me 
bal abilities are predictive of differences in parameters of the model 
differential weights assigned by individual subjects to the . 
within-subspace distance and the between-subspace distance) . In 
ond experiment , subjects are divided into two groups , each of 
ceives one of two types of items . In both groups , subjects receive a 
phor in which a tenor is supplied , but the vehicle is missing. Subjects 
group are offered four alternative vehicle completions , all from the 
local subspace. The subjects' task is to rank order these comp 
terms of their aesthetic quality. Subjects in the other group are ~lso 
four alternative vehicle completions ; the completions are each from a 
ent local subspace, but they are approximately matched in terms of 
locations within their local subspaces. Thus , the alternatives in the 
presented to the first group are at an approximately constant 
subspace distance from the tenor, but at a variable superimposed 
subspace distance; the alternatives in the items presented to the 
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are at an approximately constant superimposed within-subspace dis­
grOUP fro m the tenor, but at a variable between-subspace distance. The 
tance makes clear qualitative predictions regarding the rank orders sub­
tl1eor~hOuld give for each type of item: Lower ranks (signifying better 
ject ~ hors) should be assigned to completions that minimize superimposed 
rnetap d ' d " b b d' . hin -subspace Istance an maximize etween-su space Istance . In 
Wit studies, it is possible to supplement the qualitative predictions with 
tl1~S~titative predictions as well. By extending the Rumelhart-Abrahamson 
qUd l L' h ' . h . . h d tation of uce s c Olce aXIOm to t e present situatIOn , we ope to 
a :~ict the proportion of subjects who should assign each ranking to each 
pr tion. If this application of the choice axiom is successful , then it will 
op pear that the same decision rule that is used in a variety of induction tasks 
(~naIOg i es, se ries completions, and classifications) is used in the metaphor 
task as well. Indeed, metaphoric comprehension and evaluation might then 
be viewed as inductive processes in much the same way that analogical , 
serial, and classificational reasoning are. The induction can proceed either 
fro m tenor to vehicle or from vehicle to tenor. Thus , the second experiment 
might equally have been conducted (and further research will be con­
ducted) in such a way that the tenor rather than the vehicle is missing. Such 
a study, in addition to testing the generalizability of the theory from both 
ends of the metaphor, would enable one to investigate Ortony's (1979) 
hypotheses regarding asymmetry in metaphor. 

Theory of information processing 

The theory of representation that we have described addresses itself to the 
form in which information is represented , and to rules that act upon that 
form of representation . It does not , however, specify an information­
processing model for metaphoric comprehension and appreciation . In this 
part of the paper,6 we discuss a theory of information processing in meta­
phor. This discussion , like the preceding one , deals with four topics ; namely, 
the motivation, approach , theory, and methods underlying our work . 

The basic goals motivating our research parallel those in the research on 
rep resenta tion. These goals are , first , to construct a theory of information 
~~ocessi ng that is flexible enough to handle metaphors in a variet~ of 

mams; second , to propose a small set of processes that account for time 
to comprehend and evaluate metaphors , in conJ'unction with rules that 
eXpl . 
h' am why some metaphors are more easily comprehended , or more 
c Ighly rega rded , than others ; and , third, to relate the information pro-
e~es to their counterparts in a fairly general theory of induction . 

gr ur approach to the problems listed above is in many respects an out-
19~;~h of earlier research on analogical reasoning (Sternberg , 1977a, 

). Thus, the approach to information processing, like the one to 
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representation, began with a theory of analogical reasoning , al 
two theories of analogical reasoning (Rumelhart and Abrahamson 
Sternberg's) deal with virtually nonoverlapping theoretical issues. 

According to the "componential" theory of analogical reasoning, 
tion of analogies of the form A :B::C:D, ... Dk ; is accomplished 
the execution of up to six component processes. Consider, as an ex 
the analogy, 

WASHINGTON:ONE::LINCOLN: ; (A) TEN, (B) FIVE. 

An individual solving this analogy must encode the terms of the 
identifying the terms and retrieving from long-term memory the 
and values that may be relevant for analogy solution. The individual 
also infer the relation between the first two analogy terms , ::l<:{'prt.,:'" 

what it is that Washington and one have in common (e.g., that 
was the first president, or that Washington 's is the portrait on a 0 

bill). Next , the individual must map the relation from the first term 
third , recognizing what it is that links the domain (or first half) of 
analogy, which is about Washington , and the range (or second half) 
analogy, which is about Lincoln. Then the individual must apply 
ferred relation as mapped to the range of the analogy from the third 
ogy term to each answer option, determining which option bears the 
relation to Lincoln that one does to Washington. Optionally, the 
may need to justify one of the options as preferred , but nonideal. 
individual may find, for example, that neither option meets his or 
criterion for an acceptable response , and therefore may need to 
previous operations to determine whether there were any errors of 
sion or commission. An example of an error of omission would be 
which the individual inferred the ordinal position of Washington 's 
dency, but failed to infer that Washington's is the portrait on a on 
bill. An example of an error of commission would be one in which 
individual believed that Lincoln 's is the portrait on a two- rather 
five-dollar bill , and thus failed in application. Finally, the subject 
respond, communicating his or her answer choice. 

This theory was tested in a series of three experiments, using 
picture , verbal, and geometric analogies (see Sternberg, 1977b). Subj 
were asked to solve analogies of varying difficulty and content under 
ous experimental conditions that permitted isolation of the 
component processes . The results of the experiments lend strong 
to the theory, suggesting that response times to analogies of various 
can be viewed as the sum of the times spent on each of the co 
processes specified by the componential theory of analogical reasoning,. 

It seemed plausible that this information-processing theory of analogi 
reasoning, like the Rumelhart-Abrahamson theory of representation 
response choice, could be extended to other induction tasks as well. So 
series of nine experiments , the generalizability of the theory has 
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d on analogies, series completions, and classifications with schematic­
teste. verbal, and geometric content (Sternberg, 1978). A typical classifi­

. tUI C, 
PIC. problem took the form: 
cation (A) N.J. , N.Y. (B) N.C ., s .C . 

PA. 

ubject's task was to determine whether the target item , here , Pa. , 
'fh

l
e s ged more appropriately in category A or in category B. According to 

be o;IllPonential theory of induction , the individual must encode the terms 
t~e he problem , infer the relation between N.J., and N. Y, infer the relation 
o ;ween N. C. and S. c. , map the differences that distinguish between the 
be a ca tegories , apply this relation to Pa. to determine in which category 
~ belongS, optionally, justify one of the categories as preferred , and then 
r:~pond . A typical series completion problem took the form : 

LOUIS XIlI : LOUIS XIV:LOUIS xv 

TRU MAN: (A) EISENHOWER, (8) ROBESPIERRE. 

The subject 's task was to determine which of the answer options should 
follow the last term , here, Truman, in the series. Subjects must recognize 
the rclation of succession for the French kings , and then use this relation of 
succession for American presidents. According to the theory, the individual 
must encode the terms of the problem , infer the relation between Louis 
XJII and Louis XlV, infer the relation between Louis XIV and Louis XV 
(using on ly those attributes that are still deemed relevant after the first 
inference between Louis Xlll and Louis XIV), map the relation from Louis 
XV to Truman , apply the inferred relation as mapped to the range of the 
problem from Truman to each answer option, optionally, justify one of the 
answer opt ions as preferred , and finally, respond. To summarize, the same 
component processes seem to be involved in the solution of each of the 
three kinds of induction problems . Are these same processes involved in 
metaphoric understanding and appreciation? The information-processing 
theory about to be described suggests that they are . 

We propose that the componential theory of induction can be extended 
to the comprehension and evaluation of metaphors (Sternberg & Nigro , 
1978). What are the processes involved in comprehending and evaluating 
~etaphors? Consider the metaphor, "Bees in a hive are a Roman mob (a) 
111 the streets, (b) in the Coliseum." The individual faced with a choice 
between the two completions must encode the terms of the metaphor, infer i e relation between bees and hive, map the relation between bees and a 

oman mob, and apply the inferred relation from a Roman mob to in the 
:treets and in the Coliseum. 7 Presumably, the individual will choose the 
atter as the preferred completion because a Coliseum encloses a multitude 
~ a way somewhat analogous to the way a hive encloses a multitude. 

either completion seems ideal , however, so that the individual may spend 
~O;e. time justifying in the Coliseum as preferred but nonideal. Finally, the 
n lVldual responds. Thus, the metaphor considered here is analogical in 
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nature , and seems to require the same processes to comprehend it 
an analogy. 

Not all metaphors are stated in analogical form. For example , the 
phor "My head is an apple without a core" is missing a term. The 
attempting to comprehend the metaphor must infer the relation 
apple and core, map from apple to head, and then apply the 
inferred relation to head, completing the metaphor with the missing 
(or some such). In this metaphor, comprehension requires insertion 
than selection of a missing term . Consider four variants of the" 
Romans" metaphor: 

(5) Bees in a hive are a Roman mob in the Coliseum 
(6) Bees in a hive are a Roman mob 
(7) Bees are a Roman mob in the Coliseum 
(8) Bees are a Roman mob . 

In the first metaphor, all terms are supplied . In the second and third 
phors, one term is missing , and in the fourth metaphor, two 
missing. What effects do the missing terms have upon the com 
ity and aesthetic quality of the metaphor? We believe , with 
volume) , that when terms are deleted, the individual must insert the 
ing terms , attempting to place constraints upon the metaphor that 
interpretable . Deleting terms decreases the ease with which the 
is comprehended , because of the extra cognitive processing involved 
generation of missing terms. If the subject is unable to insert missing 
or inserts inappropriate missing terms, comprehension may be 
altogether. 

Deleting terms, however, is proposed to increase the aesthetic q 
the metaphor. Part of what makes a metaphor pleasing , we believe, 
insertion of the missing terms or constraints. Part of the beauty of 
metaphor linking lovers to stiff twin compasses , for example, 
derive from the cognitive work required to insert the links between 
and stiff twin compasses. In the language of the theory of 
stated earlier, this work is expended toward bridging the between-s 
distance. 

Appreciation of a metaphor requires a certain amount of active 
tion on the part or the comprehender, which is reduced in the 
tion of literal statements (where the between-subspace distance is 
close to it), and this active participation , we believe , cannot be 
from any beauty that may be "inherent" in the metaphor. As 
earlier, the perceived beauty of the metaphor may only increase 
between-subspace distance up to a certain point , beyond which the 
phor may become utterly opaque. This point seems likely to 
different individuals . The preferred distance between tenor and 
may be greater for highly verbal or trained individuals than for 
verbal or trained individuals. Active participation contributes to the 
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ta phor only if the participation is in the bridging of between­
of a 1')1~ distance. Greater superimposed within-subspace distance can 

SllbSPd~stroy the beaut~ of a me.taphor. . . 
ollly rn rnarize, the informatIOn-processing theory proposed here , lIke 

'fo s~csentational theory proposed earlier, derives from a theory of ana­
the. r~i reasoning that was first extended to series completion and classifica­
logIC a sks and then to metaphor. The proposed theory is flexible enough to 
. n ta ' tlO lrnodate a variety of types of metaphor, but not so flexible as to fail to 
acc~n well -specified empirical claims . This theory, like the representational 
ma ~y is only in the earliest stage of testing , and is thus readily subject to 
thheo g~ if the data demand it. It is to a description of two initial experimen­
c an I tests of the theory that we now turn . 
ta In a firs t expe riment, designed to isolate the components of information 

rocessing (Sternberg & Nigro , 1978) , subjects are presented with meta­
P hors such as " Bees in a hive are a Roman mob (a) in the streets , 
fb) in the Coliseum ." Subjects are asked to select the preferred completion 
as quick ly as they can while still making a carefully reasoned choice . The 
metaphors are always presented in trials consisting of two parts. The sec­
ond part always consists of the full metaphor. The content presented in the 
first part diffe rs as a function of the experimental condition. 

Each subject receives half the metaphors in each of two conditions . In 
the first condition , the first part of the trial consists merely of presentation 
of a blank fi eld . Subjects press a button when they are ready to see the full 
metaphor. After they press the button, the full metaphor appears immedi­
ately, and the subjects solve it as quickly as they can . In the second condi­
tion , the first part of the trial consists of presentation of the first half of the 
metaphor, for example , bees in a hive. Again , subjects press a button when 
they are ready to see the full metaphor, and the metaphor appears immedi­
~tely after the button is pressed . The purpose of having the two conditions 
IS to enable us to separate component processes that otherwise would be 
confounded . (See Sternberg, 1977b, for the rationale of componential task 
decomposition .) Subjects also receive tests of verbal reasoning, including a 
standard analogies test , which are used to assess the extent to which individ­
Ual diffe rences in component information processing in the metaphorical 
~eaSoning task are related to individual differences in verbal - and particu­
arl y verbal analogical - reasoning ability. 

in a second experiment, designed to investigate the determinants of 
: .etapho ric comprehensibility and pleasingness , subjects are presented 
(\lth metaphors taking the four forms described earlier for the "bees and 
foomans" metaphor. Although each metaphor is presented in each of the 
fou r fo rms, a given subject sees a particular metaphor in only one of the 
th Ur for ms. Each subject receives equal numbers of metaphors in each of 
the fo ur forms . The subject's task is to rate either the aesthetic quality, or 

e cOmprehensibility, of each metaphor presented . A given subject sup-
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plies only one kind of rating. Unbeknownst to the subjects, they are 
timed while making their ratings . Our expectations are that (a) 
quality will decrease with increasing numbers of explicitly presented 
(b) comprehensibility will increase with increasing numbers of 
presented terms, and (c) time to respond will decrease with i 
numbers of explicitly presented terms, despite the slightly increased 
ing load , because of the reduced amount of cognitive work required 
is, there is less need to insert missing terms. 

Integration of theories of representation and information 

The theories of representation and information processing that we 
presented look at metaphoric comprehension and appreciation 
tinct but complementary points of view. These points of view can be 
grated . In encoding, the individual locates the tenor and vehicle 
metaphor in their respective local subspaces . In inference, the subject 
strains those dimensions of the tenor that are likely to be relevant. 
ping is the heart of metaphoric comprehension and appreciation: The 
ject "computes" the superimposed within-subspace distance 
between-subspace distance between tenor and vehicle . In application~ 
subject constructs or selects a completion to the vehicle that sat;~n .. ..! 
same constraints as those inferred for the tenor. If the subject is 
find such a completion , then justification is used to construct or 
best possible, nonoptimal completion. Finally, the subject offers 
kind of response is required. 

The comprehensibility and quality of a metaphor can be influenced 
but the last (response) stage of metaphoric reasoning. If a term is 
larly difficult to encode , then the comprehensibility and aesthetic q 
a metaphor may be reduced . Terms in remote local subspaces (i 
remote regions of the hyperspace), terms whose coordinates are 
or terms that are particularly ambiguous and thus may not have a 
set of coordinates, are all likely to be difficult to encode. Requiring 
tion of a missing term during inference will generally decrease the 
hensibility of a metaphor while increasing its quality. If, however, 
constraints are presented that are highly unusual or conceptually 
then comprehensibility may actually be reduced by supplying the 
with the difficult-to-process constraints. Mapping is without q 
major source of variance in metaphoric comprehensibility and qu 
metaphor is highly comprehensible if both superimposed withi 
distance and between-subspace distance are small , and highly pie 
superimposed within-subspace distance is small but between-su 
tance is large. Requiring insertion of a missing term during 
generally reduce the comprehensibility of a metaphor while i 
quality. Requiring selection of one of several metaphoric 
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f which is very satisfactory, will increase the amount of justification 
none 0 d and reduce the comprehensibility and quality of the metaphor. To 
requ lr:ri~e, we speculate that although comprehensibility and aesthetic 
suro Ol ' are determined primarily by the outcome of the mapping process, 
quah~Y complexly determined , as our analysis has shown . 
each IS 
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his analysis of generative metaphor, Schon attacks the problem of meta­
I~or at a global level. Nevertheless , he points out that "with respect to the 
p orkings of the process itself, we need much better descriptions of the 
w mponent activities [of] 'restructuring' and 'coordination . ", The analysis 
~~esented in the preceding section was ~n atte~pt to provide such a 
description - an attempt to analyze at a mlcroscoplC level the elements of 
metaphor that Schon has analyzed at a macroscopic level. There is no one 
correct level of analysis : Each level of analysis is capable of providing its 
own unique form of enlightenment. The present section is divided into five 
parts in each of which we take one of Schon's macroscopic constructs and 
explicate it in terms of the more microscopic constructs proposed in the 
presen t theories. 

Generative metaphor 

Schon conceives of the central construct in his theory, generative meta­
phor, as the "'carrying over' of frames or perspectives from one domain of 
experience to another." Not all metaphors are generative: Some merely 
capi talize upon already existing ways of seeing things. A generative meta­
phor, however, actually generates "new perceptions , explanations and in­
~ent ions." The perception of the relation between tenor and vehicle creates 
10 the perceiver a fresh way of viewing the nature of the tenor of the 
metaphor. 

. In OUr information-processing account of metaphor, the process most 
directly giving ri se to what Schon calls "generative metaphor" is mapping , 
a term Schon himself uses . In structural terms, the perceiver sees a corre­
Sp~nde nce between a term located at a particular point in one local 
S\ space and some other term located at the corresponding point in an­
~t er local subspace. The metaphor is generative by virtue of the correspon­
tience never having been perceived before: thus it results in a new perspec-
v~ on the tenor of the metaphor. 

ICB~slde r a few examples. A metaphor presented earlier, "A wildcat is an 
one among mammals," might result in a new perception of a wildcat, 
abo of a deadly hurling projectile whizzing in a long arc through the air, 
ella Ut to strike and destroy an unsuspecting victim. Schon cites another 

tnple of interest , "Man is a wolf." This metaphor may result in a new or 
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enhanced perception of man as a fierce, untamed, destructive 
ready to pounce in an instant upon his unsuspecting victims. The 
also of interest for the structural theory proposed earlier, because 
attention to a new situation, one in which the tenor and vehicle 
metaphor seem, at least on the surface, to be at different levels of 
tion . In our implementation of the structural theory, man was at a 
level of abstraction, and thus in a higher-order space, than wolf 
an element in the local subspace of mammals, whereas man might 
been considered as a higher-order space containing modern world 
and U.S. historical figures as local subspaces. How does the 
theory handle metaphors constructed from terms of seemingly 
levels of abstraction? 

We believe that in comprehending this metaphor, the individual 
assign to every man (or woman) he or she has known the prope 
wolf. Man is not defined in terms of its full extensional meaning, any 
than wolfis. Rather, the individual constructs two prototypes , one 
and one for wolf, that represent composites of the attributes 
with each term . Most of us today do not have highly differentiated 
about , or diverse acquaintances with , wolves , so that the prototype 
may be nothing more than an already assigned point for wolf in a 
local subspace . (Among hunters , wolves might comprise a whole 
of their own .) Man, on the other hand , is likely to be a highly 
concept , and the prototype may be viewed as the centroid of the 
corresponding to the salient men we know or know of. The centroid 
not be, and probably is not, an unweighted average of coordi 
suspect it is a weighted average , with the weights influenced by 
this case, wolf sets up a minimal context. Thus, the dimension of 
noted earlier may well receive a higher weight than that of prestige. 
prototypes are used as the basis for mapping . Note that the form 
the prototype is by what was earlier called the encoding process 
process by which the location of a point in space (in this case , the 
corresponding to the prototype) is identified . 

Problem setting versus problem solving 

Schon believes that the major difficulties in social policy are in 
setting rather than in problem solving. The greater challenge is to 
purposes to be achieved rather than to select optimal means of 
them. He cites case-study examples in which the way the 
framed was largely responsible for the way in which the problem was 
Schon 's examples reminded us of Graham Allison 's (1969) classic 
which Allison compared different frames in which the Cuban missile 
might have been viewed , each of which suggested a different co 
the enemy (primarily the Soviet Union) and of how to deal with it. 
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think Schon is almost certainly correct in this regard . In his words, 
W~lems are not given. They are constructed by human beings in their 

,'pro ts to make sense of complex and troubling situations." In terms of 
attem~oposed structural and process theories, problem-setting style can be 
our P~ined by any of a number of predilections. Consider the forms individ­
detedrffe rences in each of the component processes of metaphorical reason­
ual 1 
. might take . .... 
10~he policymaker has a number of options m encodmg the available 
. f mation . First, he or she may view certain dimensions as more salient 
10 or othe rs. For example, some individuals seem to view the aggression 
~anension as particularly salient, adopting a "cold war" mentality wherever 
: si ble . Second, individuals may differ in their placements of points 

P ithin a pa rticular local subspace. For example , Brezhnev was scaled as the 
~ost aggressive of the modern world leaders included in our sample of 
leaders . However, Brezhnev's location in the subspace was computed as an 
average fo r the individuals supplying ratings . Some individuals might see 
him as less aggressive, resulting in a very different perception of him as the 
tenor of an implicit metaphor. 

policymakers may also differ in their inferences about the topics of their 
metaphors. For example, a pacifist might be viewed either as a lion or a 
mouse, depending upon whether the individual constructing the metaphor 
inserts as implicit terms "among senators" or "in the Senate" on the one 
hand, or "among soldiers" or "on the battlefield" on the other. Either 
metaphor might be acceptable, depending upon the constraining context 
the individual chose to insert. 

Mapping can also influence the way in which problems are set. Presum­
ably, everyone tries to match terms as closely as possible in their respective 
local subspaces; but there may be substantial individual differences in pre­
ferred distances between subspaces . As was noted earlier, it seems plausi­
ble that highly verbal or literate individuals might prefer larger between­
subspace distances than do less verbal or literate individuals. Similarly, 
some individuals may have greater vision in reaching beyond the mundane 
metapho rs that can be formed from very close local subspaces. 

Policymakers may also differ in the constraints they apply to the vehicle 
of .the metaphor. To continue with an earlier example, viewing a pacifist as 
a.hon might mean very different things , depending upon whether the lion is 
~~ewed as being in its native jungle habitat or in the captivity of a cage at 
ji e zoo .. A politician compared to a Spartan might be viewed either as a 
d ngo1st tn the legislature , or as an austere individual in his personal life, 
6:rctending upon whether the Spartan is viewed in the context of the battle-

. Or the home . 
illlF'lnallY,.like everyone else, policymakers may differ in their tolerance of 
su;e~fectlon in metaphor, where imperfection is viewed in terms of the 

enmposed within-subspace distance between two points. Stated other-
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wise, policymakers may differ in their willingness to justify as valid, 
phors of varying degrees of imperfection. Gerald Ford , for example, 
compared himself to Harry Truman, a comparison that seems 
best. It would seem that an intermediate degree of willingness to 
metaphors as acceptable would be best. Very high willingness to 
metaphors might result in outright distortion of the facts , whereas 
willingness to justify metaphors might result in tunnel vision. 

Frame awareness, frame conflict, and frame restructuring 

Schon argues that there are "certain pervasive , tacit generative 
that govern thinking about social policy problems , and that "we 
become critically aware of these generative metaphors , to i 
rigor and precision of our analysis of social policy problems by 
the analogies and 'disanalogies' between the familiar descriptions .. 
the actual problematic situations that confront us. " Once again , we 
agreement with Schon's position. We cannot evaluate the quality 
solutions to problems without knowing what the problem is that we 
set out to solve. And this problem is one of our own construction. We 
structured external events , although we may not know how. In terms 
structural and process theories described above , we are only dimly 
(if that) of the structure and content of our various orders of su 
and of the operations we perform on them. Surely, the research of 
and Wilson (1977) on our awareness of internal processes suggests 
access to these processes. We should like to believe that 
internal representations and processes are not accessible to conscious 
spection, they are accessible to the kinds of experimental analyses 
have described . 

Frame conflict , according to Schon, arises when "several d · 
ries about the same situation" are constructed ; "each story is 
coherent and compelling in its own terms but different from and 
incompatible with all the others. " Schon provides an example of 
conflict , showing how an urban slum can be viewed either as b 
decayed or as healthy and natural. In terms of our own theories, 
conflict can arise because of different encodings of terms, 
ferred constraints , different between-subspace mappings , 
plied constraints, or different tolerances in justification of nonzero 
imposed within-subspace distances . 

Now, according to Schon , frame conflict is resolved by frame 
ing, in which "we respond to frame conflict by constructing a new 
setting story, one in which we attempt to integrate conflicting 
including features and relations drawn from earlier stories , yet 
sacrificing internal coherence or the degree of simplicity required 
tion ." In terms of the theories proposed earlier, there seem to be twO 
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f resolving frame conflict. The first is to seek new encodings , infer­
waYso mappings , applications , and justifications that resolve conflict by 
encc~:vc inattention to conflicting details. A "frame story" is created that 
seleCtiates only those features of two previous stories that are consistent . tegr 
111. cach o ther. The second is to create new aspects of the stories that 
W

lth
l e inconsistencies. For example , a sly general initially compared to a esO v 

r turns out to be ruthless on the battlefield. He is then compared to a 
fOb" ·d fo". An insertion further describing the vehicle restructures the meta-
ra I ... II bl h r to render It minima y accepta e. 
p ~ domestic example of the development of a generative metaphor may 
h lp shoW the course of frame awareness , frame conflict, and frame restruc-
ering. The example is one of policymaking " in the small. " One of us 

~~ternberg) recently had to decide wheth~r to. buy a house . The. m~jor 
problem with the house se~med to be that Its.pnce was at .the .very h.mlt of 
affordabi lity ; the house might therefore be difficult to maIntaIn . ThiS par­
ticular house happened to be located on a cul-de-sac named Wolf Tree 
Drive. The owners mentioned one day that a wolf tree is a tulip tree. That 
same day, Sternberg looked up " tulip tree" in a dictionary and found it to 
be a tree with pretty flowers resembling tulips . This definition resulted in 
the genera tion of a metaphor comparing the house to a tulip tree, a meta­
phor that was very pleasing. Sternberg then looked up "wolf tree ," and 
fou nd it to be "a forest tree whose size and position cause it to prevent the 
growth of many small and potentially more valuable trees around it by 
usurping their space , light , and nourishment ." This definition also led to 
generation of a metaphor, and an unpleasant one at that: By buying the 
house, Ste rnberg and his wife were investing in a wolf tree that would 
restrict the ir ability to do a number of things in life that were important to 
them. Travel and family plans, for example , might have to be postponed 
because of the cost of the house. They became aware not only of the two 
frames, but of the obvious conflict between them. They resolved the con­
flict , eventua lly, with the discovery that the flowers of the tulip tree appear 
only ve ry high on the tree and when the tree is fully mature . They thus 
concluded that after a few years had passed and their financial position had 
become more secure , their investment would flower! They had resolved the 
~onflic t by means of the first way of resolving frame conflict. They had 
IgnOred those aspects of the wolf tree that were inconsistent with the tulip 
tree. How else could they justify their decision to buy the house? 

Life cycle of a generative metaphor 
Sch·· 

on proposes that a generative metaphor has a life cycle all its own. 

~ ~he earlie r stages of the life cycle, one notices or feels that A and B are similar, 
It OUt being able to say simila r with respect to what . Late r on , one may come to 
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be able to describe relations of elements present in a restructured per(,pnt;..I 
both A and B which account for the pre-analytic detection of similarity 
and B. that is , one can formulate an analogy between A and B. Later still , 
construct a general model for which a redescribed A and a redescribed B 
identified as instances. 

Note that Schon , too , sees the construction of a metaphor as tan 
the formulation of an analogy. His account of the life cycle of a r""'OVII 
consistent in several respects with our laboratory findings re 
"life cycle," or information-processing model of analogy solution. 

First, analytic solution of analogies via attribute-by-attribute comn~. 
does appear to be accompanied by what has been variously called 
processing or a preliminary scan (Sternberg, 1977a, 1977b) . This 
ing is pre-analytic in the sense that the comparison does not rely on 
"reasoned" attribute comparisons . Thus , dual processing of both a 
analytic and an analytic nature appears to be common to the nrr\(,MC";' 
both standard analogies and generative metaphors. 

Second, it has been found that in analogy solution , subjects are 
unaware of what they have mapped from the domain (first half) 
range (second half) of the analogy, but are unaware of having 
all! In contrast, subjects are at least marginally aware of having 
inferred , applied , or justified, although they are often unaware 
particular attributes they have processed . The A to C mapping in 
solution corresponds to the A to B similarity recognition in 
generation referred to by Schon. In analogy solution , as in metaphor 
eration , one can later state the similarity relations that may have 
used. Consider, for example, the analogy WASHINGTON:ONE::Ll 

Subjects will have no difficulty recognizing that Washington and 
are similar in a number of ways. But they will not be aware of 
generated these similarities during the course of analogy solution. 

Third , a subject, after reflection, may well be able to describe 
terms as special cases, in the example analogy, of presidents whose 
appear on currency. In terms of the proposed structural theory of 
phor, the subject recognizes the dimensions of similarity that 
between local subspaces and that form the basis for mapping. The 
ual may even recognize the hyperspace in which the local ~ .. \... ~n"('P.I 
side. But these recognitions follow rather than precede the 
relations that makes possible understanding of an analogy or 
of a metaphor. 

Surface metaphors versus deep metaphors 

Schon distinguishes between surface and deep metaphors . The 
metaphor is that contained in the explicit language of a story about 

l ______ _ 

Metaphor, induction. and social policy 299 

. cl Of phenomenon. But this language may not disclose what lies be­
ob] C

h 
the story. 

Ileal 
deep metaphor, in this sense , i~ the meta?hor which accounts for centrally 

fhe tan t features of the story - which makes It understandable that certain ele­
ilflPor of the situation are included in the story while others are omitted , that 
Iflen,ts assumptions are taken as true although there is evidence that would appear 
cer~al~on fi rm them; and, especially, that the normative conclusions are found to 
10 I I: so obviously from the facts . Given a problem-setting story. we must con­
Col ° t the deep metaphor which is generative of it. 
slruc 
f[ w do people ascertain the deep metaphor that underlies one or more 
su~face metaphors? We suspect people do so by filling in terms of an 

implicit ana logy. 
Consider, as a first example , John Dean's description of the Nixon presi­

dency and Dean 's relation to it as told in Dean's congressional testimony. 
Dean conveys to President Nixon his fear of a cancer on the presidency. 
This surface metaphor, and the story surrounding it , seem intended to 
suggest a deep metaphor of John Dean as cancer surgeon. Dean 's first 
fun ct ion, in many ways the most difficult of all, is the recognition that a 
cancer exists . His second function is to excise the cancer, operating in a way 
that will remove the cancer while at the same time doing minimal damage 
to the pa tient 's healthy organs . His final function is to restore the patient to 
an appearance of good health , stitching up any incisions that may have 
been made and making the patient presentable to the outside world . In this 
account , the blemishes signifying a cancerous state reappear because the 
root causes of the cancer - the internal dispositions of Nixon and the 
(other) men who surrounded him - were beyond the cancer surgeon's con­
trol. But an alternative reading is also possible , one of John Dean as 
cosmetic surgeon. As cosmetic surgeon , Dean first recognizes the appear­
ance of external blemishes , and shows no concern for the internal malig­
nant sta te that may have been responsible for these blemishes . Next , Dean 
performs cosmetic surgery, attempting to remove the blemishes while re­
~aining oblivious to the internal states that may have generated them . 
t l~alI y, Dean restores the patient to his preblemished appearance , substi­
Uhng healthy-looking skin for the now-removed blemished skin . In this 

arccount, the blemishes quickly reappear because nothing was done to cor­
ect th . 

C e. Inte rnal state that generated them. 
op on~lder as a second example the case of the White House "plumbers" 
tiveratl ng during the Nixon administration . Again, there are two altern a­
sp e readings of the actions of the so-called plumbers . In the White House­
tioonsored reading, the plumbers were plugging leaks in the flow of informa­
(fo~ : long the pipeline that conveys state secrets from one security agency 
Pipel ' x'ample , the FBI) to another (for example , the CIA). Leaks in the 

Ine could be disastrous to national security, and thus needed to be 
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corrected immediately and often without much regard as to the 
to correct them. In the alternative reading, the pipeline being 
not one between security agencies, but between informants and the 
The information traveling along this pipeline was not state 
secrets damaging to Nixon 's prestige and possibly his longevity as 
as well. Most importantly, the proper deep metaphor was not one of 
ers plugging leaks in pipelines, but one of demolition experts 
the pipelines that provide information to the press and thus 
rights under the First Amendment. 

In deciding between the appropriateness of two or more 
metaphors, one has to decide between the appropriateness of two 
implicit analogies. Consider the case of John Dean . The two implicit 
gies are: 

(1) External actions of Dean:Internal state of Dean::External 
cancer surgeon:lnternal state of cancer surgeon ; 

(2) External actions of Dean:lnternal state of Dean: :External 
cosmetic surgeon:lnternal state of cosmetic surgeon . 

The two analogies are identical in their A and B terms (domains). 
differ only in their C and D terms (ranges) . Thus , the major 
choosing between analogies is in deciding upon the preferred 
from domain to range of the analogy. There are other difficulties, 
First , the A term of the analogy may be incompletely or incorrectly 
Dean's account of his actions may be wholly inadequate , and 
checked against other sources of information . Second , the content 
term is not a given, but must be inferred from the content of the A 
But it is difficult to infer internal states from external actions. 
number of inferences is usually possible , and the choice of i 
well determine the mapping that is made . Third, neither analogy 
expected to be perfect, and so the individual will have to decide 
better, and whether the better analogy is close enough to a perfect 
to justify it as being valid. To summarize, the construction of a deep 
phor is fraught with difficulties - difficulties that can be char 
terms of the components of the information-processing theory of 
reasoning described earlier. 

We have attempted to take the major concepts in Schon's broadly 
and conceptually rich theory of metaphor, and to show how they 
concepts in both the theories of metaphor and of analogy (and il 
presented in the preceding section of this paper. We believe that the 
difference between Schon's research and ours is one of approach 
than substance . His approach might be characterized as macrocrnni 

as microscopic. But the commensurability of the conclusions 
the two different approaches is a powerful argument in favor of 
validity. Converging operations have led to converging conclusions, 

l __ _ 
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t the re is a common core of knowledge that transcends specific 
jog th~O IOg ies . With time , we can hope to see the substance of this core 
JTIe thO 

tended . 
eX 

Conclusion 

hall conclude our discussion of metaphor, induction, and social policy 
We s c_posing five major issues in the theory of metaphor posed by 
by ~rugge and McCarrell (1977) and by Schon , and by showing how the 
Ver rl'es of representation and processing described in this paper deal with thea 
these issues . 

One issue posed by Verbrugge and McCarrell is that of how semantic 
. forma tion is represented . We have proposed a spatial representation in 
~hich loca l subspaces can be mapped into points of higher-order hyper­
spaces, and vice versa . ~his representati.on is . ~ore flexible t~an conven­
tional spati al representatIOns because of Its abilIty to characterIze terms of 
diffe rent leve ls of abstraction . We have proposed that a common set of 
dimensions underlies many (although almost certainly not all) of the local 
subspaces, and our factor-analytic data were consistent with this notion . 

A second issue posed by Verbrugge and McCarrell is that of what makes 
some metaphors more successful than others . We have proposed two rules 
that we be lieve govern successful , that is , aesthetically pleasing, meta­
phors. The first is that the superimposed within-subspace distance between 
tenor and vehicle be minimized; the second is that the between-subspace 
distance be maximized (at least within that range of distances for which the 
dimensions of the local subspaces remain correspondent). Comprehensibil­
ity, unlike aesthetic quality, is maximized by minimization of both superim­
pOsed within-subspace distance and between-subspace distance . 

A third issue posed by these authors is that of how the tenor and vehicle 
of a metaphor interact. There seem to be three sources of interaction in the 
proposed theory. The first is an interaction between superimposed within­
Subspace distance and between-subspace distance : Aesthetically pleasing 
tnetaphors minimize the first while maximizing the second. The second 
~ource is in the constraints placed by the inference and application pro­
t~sse s . It has been proposed that the explicit or implicit constraints set by 
pee C~ntext of the metaphorical sentence result in tenor and vehicle being 
Ot~Celved in restricted ways that delimit their possible relations to each 
lact · T he third Source of interaction was not discussed in this paper for 
on of space , although it is discussed elsewhere in the context of research rea . 
1979 Sonlng by. analogy (Sternberg , 1977a, 1977b; Sternberg & Rifkin , 
enco~'e T.here eXist alternative process models by which individuals can 
nOni , Infer, map , and apply attributes . At one extreme is a completely 
dent nteractive model , in which the outcome of each operation is indepen-

of the outcome of every other operation. At the other extreme is a 
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completely interactive model , in which the outcome of each ope r ".: 

influence the outcome of every other operation. It seems likely 
phors are comprehended in a highly interactive way, with the 
operations directly affecting each other. 

A fourth issue, this one posed by Schon , is that of how we 
whether people are using generative metaphors, and if they are, 
generative metaphors are. In two of the experiments we have 
subjects were asked to choose among alternative completions 
phors . Preferences could thereby be discerned. But in both of these 
ments , subjects were given at least part of the metaphor as 
rial. We have not yet attempted to infer subjects' implicit metaphors 
the subjects are given no experimentally controlled stimulus 

A fifth issue , also posed by Schon, is that of discovering how 
generate metaphors. The theories proposed here only begin to 
fundamental question. We have proposed a structure and rules for 
ing upon this structure. In the mapping process , individuals will 
metaphors that minimize superimposed within-subspace distance 
their preference for between-subspace distance . We have sugge 
individuals may differ in this latter preference . Individuals may 
in the ways in which they encode, infer, and apply attributes. 
encodings of an urban slum, to take Schon's example, result in very 
ent generative metaphors. But we are certainly a long way from 
description of what leads people to generate certain metaphors, 
particular, those metaphors rather than others. 

We have attempted to demonstrate in this paper a convergence 
macroscopic and microscopic views of metaphor, induction , and 
icy. The demonstration began with a description of the microscopic 
we have adopted, continued with an integration of these views 
macroscopic views of Schon, and ended with a discussion of how the 
scopic view deals with some fairly macroscopic questions about 
generation, comprehension, and appreciation. The convergence of 
views with our own strengthens our conviction that an u 
metaphor can be attained that is independent of the means used to 
that understanding . 

NOTES 

Some of the ideas we present evolved out of conversations of the first 
with Amos Tversky who has investigated similar hypotheses regarding 
domains and their relations to metaphorical goodness. We acknow 
contribution with gratitude. We are also grateful to Andrew Ortony, to 
Scarr, and to the members of Robert Sternberg's research seminar at 
comments on an earlier draft of this chapter. Preparation of this 
supported by a contract from the Office of Naval Research to Robert 
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Sea rch described in this section has been done as a collaboration between The re 
r Tourangeau and Robert Sternberg (see Tourangeau & Sternberg, 1978) . 

RO~ . 
thin king about and approach to metaphor has been mfiuenced by the no-

o ur of others as well , including those of interaction between tenor and vehicle 
tl ° l

ns 
k .1962b) and of basic natural categories (Rosch , 1975b; Rosch, Mervis, (B aC • 
Johnson , & Boyes-Braem, 1976). 

Gray, . I . d 'b d h h 'd Although the spatIa ~epresentatlOn. e~cfl e ere as provi ed a .usef~1 theo-
3 'cal basis and heUTlStlc for our thmkmg about metaphor, we believe It likely rell 

I at the theory could be mapped into other forms of representation as well , such 
t1 a fea ture representation (Tversky, 1977) or an attribute-value representation as 
(Sternbe rg, 1977a, 1977b) . . . 
Dimensions may correspond m the sense that a common label applies to them . 

4 The di mensions are not viewed as equivalent , however: " Prestige" in the domain 
of mode rn world leaders may not mean the same thing as "prestige" in the 
domain of mammal names . 

5 Factor analyses were performed via principal-factor solutions rotated to the 
varimax criterion. 

6 The research described in this section has been done as a collaboration between 
Robert Sternberg and Georgia Nigro (see Sternberg & Nigro, 1978) . 

7 The metaphor may also be set up so that inference occurs in the vehicle and appli­
cation in the tenor. The nature of the task determines the order of processing. 
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*psychological processes in metaphor 
comprehension and memory 

ALLAN PAIVIO AND MARY WALSH 

For the student of language and thought, metaphor is a solar eclipse. It 
hides the object of study and at the same time reveals some of its most 
salient and interesting characteristics when viewed through the right tele­
scope. The object is linguistic meaning. Metaphor obscures its literal and 
commonplace aspects while permitting a new and subtle understanding to 
emerge. Thus , metaphor highlights the capacity of language users to create 
and unde rstand novel linguistic combinations that may be literal nonsense. 
An advertisement that urges you to "Put a tiger in your tank" is anomalous 
semantically but not in what it symbolizes for the driver who likes to take 
off with a roar. Most metaphors are not newly created by their users , but all 
were once novel and new ones arise constantly even in the most common­
place of conversations . Thus , semantic productivity must be regarded as a 
~aIient design feature of metaphorical language , just as syntactic productiv­
Ity IS of language in general, despite the repetitiousness of specific gram­
matical constructions in everyday speech. We know even less, however, 
about the psychology of semantic creativity than we do about syntactic 
ere f . 
th a IVI~y, and the former must be counted among the most challenging 
u eorettcal problems that confront those who are interested in a scientific 
nderstanding of language behavior. 

P 
Ibhe degree of semantic creativity in metaphorical language , and the 

ro Ie . 
g,. rn It poses for language theory, have been emphasized by psycholo-

sts ( Ii e. g., Anderson & Ortony, 1975; Bransford & McCarrell , 1975; 
oneck R · (1975 ' . lechmann , & Hoffmann , 1975 ; Olson , 1970) . Honeck et al. 

lat d~' Usmg proverbs to study the problem, found that conceptually re­
e Interpretations and stories were judged to be highly relevant to target 
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proverbs and also served as effective prompts for the recall of the 
memory task. For example , "Your actions are bound to be accoUDl 
eventually" was the relevant prompt for the proverb, "In due time, 
is brought to the furrier." The authors emphasized that the 
did not share any major vocabulary, phrase structure , or 
structure with the corresponding proverbs . Thus , they concluded 
existing theory adequately describes the semantic relationship 
proverb and its interpretations. Similar arguments were made by 
and Ortony (1975) in regard to the general problem of polysemy 
guage comprehension which , they argued , requires a theory that 
for the construction of a novel particularized representation that' 
the disparate elements of linguistic expressions in an infinitely 
way. Most contemporary and traditional approaches to linguistic 
tics, and to semantic memory, lack the necessary flexibility and 
power, or so it is claimed by those who adopt the constructivist 
Be that as it may, the apparent creativity involved in the use of 
poses a major conceptual challenge for students of language, 
their theoretical preferences. 

Although not pretending to solve the problem , we hope to 
some of the theoretical ideas and research findings arising from 
studies of memory and cognition have direct relevance for the 
metaphor, providing both clarification and testable hypotheses 
metaphor comprehension. Our review takes account of the research 
ress in these areas since the earlier review in the first edition . 

We discuss, in turn , the psychological issues associated with me 
behavior and traditional and recent psychological approaches to 
sues, including an updated analysis based on a general theoretical 
to language and thought that has been applied to the problem of 
(Paivio, 1971, chap . 13; 1986, chap . 10; Walsh, 1988). In what 
sometimes use the term "metaphor" to refer to metaphorical or 
expressions in general, including proverbs , but the paradigm case 
the similarity metaphor in which topic and vehicle are the key terms. 
in our introductory expression , "Metaphor is a solar eclipse ," the 
"metaphor" and the vehicle is "solar eclipse. " Whatever it is that they 
in common that permits a figurative interpretation is the ground. 

Psychological problems related to metaphor 

Metaphorical behavior includes both motivational and cognitive 
One motivational issue concerns the reasons for the creation of 
cal expressions: why do they arise at all in communication? Ortony ( 
discussed the problem in terms of a general assumption and three 
ses related to it. The general assumption is that metaphor fulfills the 
sary communication function of conveying continuous experiential 

~ _._--
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.iog a discrete symbol system. The three hypotheses pertain to the 
lioo ,. US which metaphor fulfills this general function . One hypothesis is that 
'/laY In ho r provides a compact way of representing the subset of cognitive 
a J1leta~ceptual features that are salient to it. A metaphor allows large 
aOd p~s" of information to be converted or transferred from the vehicle to 
"chun ic The second is the "inexpressibility" hypothesis , which states that 
the t~~phor enables us to talk about experiences which cannot be literally 
a J1leibed. The third is the hypothesis that, perhaps through imagery, meta­
d~~~ provides a vivid ~nd, theref.ore, memorable a~d emot~on-ar~usin.g 
p esentation of perceIVed expenence. These functIOns obVIOusly Imph­
repr cognitive processes, but they are intended to explain what motivates 
cate . . , 
h use of metaphor In commUnicatIOn. 

t ~he other side of the motivational issue has to do with the effect of 
'ocongru ity and novelty on the hearer. C. Anderson (1964) discussed the 
~ffects of metaphorical novelty in terms of Berlyne's (1960) theory of 
arousal induction and reduction: the incongruity of metaphor induces 
arousal, which the person seeks to reduce by means of a "conceptual 
resolution" of the disparate elements. The motivational basis of metaphori­
cal express ion has been of particular interest to psychoanalysts as well as 
students of poetry (see Billow, 1977). Such views have received almost no 
direct research attention by psychologists interested in metaphor. More­
over, they have not clarified the cognitive problems associated with meta­
phors , and we shall not pursue them further in this chapter. 

The comprehension of metaphor is basically a cognitive problem which 
centers around the following question : how does a novel conceptual entity 
arise fro m apparently disparate parts? It is central in regard to the produc­
tion , as well as comprehension , of metaphor; for the creator of the metaphor 
must firs t grasp the significance of a metaphorical relation before it is ut­
tered . The problem as stated entails the concepts of similarity, relation, and 
~ntegration , as well as the idea of novelty. Similarity and relation are implied 
~n defin itions of metaphor. According to one definition , linguistic metaphor 
Involves "the application of a word or expression that properly belongs to 
?ne context to express meaning in a different context because of some real or 
~m~lied s!m!larity in the referents involved" (c. Anderson , 1964, p . 53) . The 
aSlS of simIlarity may lie in shared attributes of some kind , as in referring to 

~ Submissive person as a "sheep." Or it may involve relational similarity, as 
In the proportional metaphor in which four or more elements of a sentence 
~~e rela.ted proportionately (Billow, 1977, p. 82). Thus, the injunction to 
y ut a tiger in your tank" which a well-known gasoline company used some 
a ears ago could be analyzed as a proportionate metaphor which implies that 

certain g I' . . ' l' aso me IS to a car as power IS to a tiger. 
inte~e ~entrality of the concepts of similarity and relation is particularly 
o estmg because both are old and thorny conceptual problems in psychol­
gy. Similarity has always played a key role in the analysis of generaliza-
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tion, transfer of training, and forgetting, in tasks ranging from 
formance to paired associate learning of nonsense syllables (see, for 
pie, Osgood , 1953) . The basis of similarity, however, continues 
theoretical puzzle . An operational definition seems straightforward 
case of formal similarity, which can be defined in terms of the 
identical elements shared by two stimuli, although the concept of 
elements itself was highly controversial in the early debates 
transfer of training. The analysis of meaning similarity is even 
cult, particularly in regard to the nature of the common elements. 
came necessary to invoke such concepts as "functional equivalence 
sponse similarity," and "mediated similarity," all of which also led 
ceptual problems in their own right. These problems are further 
ated in the case of metaphor, which involves a particularly subtle 
forms) of semantic similarity. They are only now being raised, and 
yet been solved in that context. Osgood (1953; 1963; 1980) was an 
contributor to the theoretical interpretation of mediated similarity 
as metaphor. Tversky (1977) proposed an influential weighted 
matching approach to similarity, which appears to solve some of the 
cal problems, generates novel predictions, and has testable implicatiow 
metaphor (see Ortony's discussion of the present chapter in this 
and Glucksberg & Keysar's 1990 criticism of that approach) . 

The concept of relation has been historically prominent in perceptual 
chology, particularly in the context of the " transposition problem" 
1968), where the debate turned on the degree to which an organism 
spond to relations as compared to absolute stimulus properties. 
chologists championed the view that relational responding usually 
nates . The gestalt view is particularly relevant to the assumption 

,comprehension of metaphor involves a special kind of relational 
or response (d. Lakoff & Johnson , 1980; Verbrugge & McCarrell, 

The concept of relation is also implicated in another key term , . 
tion, because relational perception is often interpreted as . 
perception of a new entity, which is distinct from the related 
considered separately. This conceptualization extends directly to 
phor, where , according to one writer, "The two (or more) ideas of 
metaphor work together to produce a new concept for which there 
no other expression" (Billow, 1977, p. 82) . 

All these concepts - similarity, relation , and novel integration - are 
plica ted in the various psychological approaches to metaphor, to 
now turn . 

Psychological approaches to metaphor 

All psychological theories of metaphor are mediational approaches, in 
sense that they are concerned with processes that mediate the simi 

l ___ _ 
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, al and integrative reactions involved in the comprehension of meta­
reiattO~o~ temporary cognitive psychologists would interpret such pro­
pl1o ~s primari ly in terms of str~ctural and function~1 c.haracteristics of long­
cess r semantic memory. Skmner's (1957) analYSIS IS an apparent excep­
t~rJ11 ~ince he rejects mediational and cognitive terminology. Nonetheless, 
(Ion . exami nation suggests that he , too , must assume mediational re­
c10seses to explain metaphorical extension. 
sP~e Sk innerian interpretation is based on the idea of generalization of 

bal responses to properties of stimuli that happen to be present along 
ve~h the salient discriminative stimuli when the responses were originally 
wl'n forced. The following examples illustrate how some common figurative 
relpressions may have arisen by such a mechanism (Winokur, 1976, pp . 
~~ff.). The verbal response "eye" would be reinforced in the presence of a 
stim ulus cluster which includes, in addition to an eye, a "person ," together 
with such properties as "recessed," "oval ," "near the top ," "part ," "sur­
rou nded by flesh ," and "contains fluid ." Later, some of the parts occur as 
part of another whole, and the verbal response will also tend to occur. A 
needle , for example, would include the parts " recessed ," "oval ," "near the 
top ," and "part ," hence the metaphorical verbal response, "eye of needle ." 
This approach implies quite a different interpretation of the novelty of 
metaphorical behavior than is the case in more traditional analyses. The 
response is not created by the speaker, it is simply controlled by stimuli 
through the mechanism of generalization . 

The ana lysis apparently does not depend on any elaborate mediating 
process, unless one seeks explanations for generalization itself and inquires 
into the nature of the identity of the "parts" in two very dissimilar wholes. 
Other examples more obviously call for mediational constructs. For exam­
ple, Skinner's analysis of "Juliet is the sun" is explicitly couched in terms of 
a common mediating reaction. Thus, "The metaphorical extension might 
have been mediated by, say, an emotional response which both the sun and 
Jul iet evoked in [Romeo]" (1957 , p. 97). 

Contemporary memory theorists analyze comprehension of metaphor 
pnmari ly as a semantic memory problem (for example , Kintsch, 1972) . 
~h is is implicit in the idea that metaphor is a problem of meaning , which is 
ased on lo ng-te rm memory information associated with the terms of the 

Ill et~phor. Comprehension accordingly involves the retrieval of such infor­
illatIon. The nature and organizational structure of the information is cru­
CIal to the analysis of metaphor, because that structure will determine what 
~tribu tes of the topic and vehicle will be likely to enter into , or mediate , 
b c metaphorical relationship , given that there is access to those attributes 
Y appropriate retrieval cues. 

h Different theories assume different mediating structures in the compre­
a: nslon of metaphorical relations. Traditional verbal associative theory 

Slimes that the relation is mediated by the structure of verbal associ a-
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tions. Imagery-based theories stress the structural similarities in 
memories . Other theories stress overlap in abstract semantic 
tions , which may be organized into networks or hierarchies . Each 
theory asserts or implies that the click of comprehension of a 
depends on some kind of structural match in regard to the i 
activated by the linguistic metaphor, or the construction of 
relational entity from such information . 

But comprehension also involves episodic memory (Tulving , 1 
the metaphorical expression , and the linguistic and extralinguistic 
in which it was uttered . The linguistic context includes the ongoing 
conversation. The extralinguistic context includes the general 
tional setting and the persons involved in the exchange. All these 
tional stimuli will determine precisely what semantic memory 
is relevant to the interpretation of the metaphor. In brief, the m"t~~J.J 

expression and the situation provide the retrieval context that 
"search" through long-term memory. Since the linguistic aspects 
context are episodic events that fade rapidly, their influence will 
their memorability, which in turn depends on such long-term 
acteristics as their concreteness or meaningfulness . 

The preceding account provides a general framework for the 
metaphor in terms of mediation processes , long-term memory i 
retrieval cues, and the like . We turn now to a more specific analysis 
processes in relation to metaphorical behavior. Four approaches are 
ered , one based on imagery, another on verbal associations , a 
abstract representations , and a fourth on a dual-coding approach that 
bines imagery and verbal processes in a systematic analysis. 

Perceptual experience and imagery 

Traditionally, metaphor has been analyzed in terms of perceptual· 
of a rather abstract nature . Susanne Langer, for example , wrote that 
phor is our most striking evidence of abstractive seeing. of the power 
human mind to use presentational symbols" (1942 reprint , p . 14). 
versely, the symbolic function of images is revealed in " their 
become metaphorical . .. [they are] our readiest instruments for 
ing concepts from the tumbling stream of impressions" (p. 117). 
symbolic images are not only comprised of visual ingredients but are 
plex elements more appropriately described as "fantasies. " They 
from experience , but the original perception of experience is ' 
and spontaneously abstracted , and used symbolically to represent a 
kind of actual happening" (p. 118). Further abstraction of this literal 
ality under appropriate circumstances results in a metaphorical 
figurative meaning. 

Langer finds the origin of metaphorical thinking, not in language 
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of perception itself, in abstractive seeing. Her account is in 
Ilatu.rereeme nt with Arnheim's (1969) analysis of visual perception as 

Ilg a~tive process . Particularly relevant is an experiment by one of 
abstra,s students , in which observers were asked to describe their impres­

j\rllhelTtwo paintings of quite different style , shown side by side . One 
siollS . ° was then replaced by another and the effects of this new combina­
~ailltlngthe perception of the remaining picture were noted . These changes 
ttOIl on ong effects , often leading to distortions in the perception of a pic­
had s~he experiments were actually "designed to illustrate the psychologi­
tUre . echanisms on which metaphors are based in literature. There, the 
cal. ~g of tWO images throws into relief a common quality and thereby 
Palnn lb · . h I·· h· h rnpl ishes a perceptua a stractlOn Wit out re mqUis mg t e context 
;cc; which the singled out quality draws its life" (p . 62) . The confrontation 
r~the twO images "presses for relation, " which produces changes in the 
° lated items - changes in keeping with the structure of the context. Even 
r~ngle pictures can be vehicles for such perceptual abstractions , as Kennedy 
(1976) has demonstrated , parti~ularly in re?ard to move~ent indicators .in 
static pictures. Postural cues , lines of motIOn , and the like, are essential 
pictori al metaphors that elicit sensations, or images, of movement. 

A number of other psychologists have also emphasized the perceptual 
basis of the metaphor without necessarily referring explicitly to imagery. 
Roger W. Brown (1958) suggested that metaphorical extensions involving 
the vocabulary of sensations , as when words like "warm ," "cold ," "heavy," 
and "dull " are applied to personality and social manners , may be based on 
"correlations of sense data in the non-linguistic world" (p . 154) . Asch 
(1958) refe rred to functional similarities between the referents of meta­
phors and corresponding literal terms . Osgood (1953) related metaphor to 
the intersensory experience of "synesthesia ," a form of imagery. Werner 
and Kap lan (1963) reported that subjects who were required to express 
relationa l statements in terms of lines or images often did so in an abstract, 
metaphorical way (see also Miller's chapter in this volume) . Such interpre­
~atlOns do not in themselves explain how the perceptual processes and 
;mages achieve their abstract functions , or how they become linked to 
a~gu age, but they do emphasize the primacy of such processes in the 

OrIgtns of metaphor. 
. Direct empirical studies of the role of imagery in metaphor comprehen­

S;on and memory began in the 1970s, with investigators manipulating three 
~ asses of variables . These included (1) variation in the imagery value of 
St eta~hor components or of accompanying stimuli , (2) use of imagery in­
(1~;ctJons, and (3) measures of individual differences in imagery use . Billow 
si .5) .fo und that pictorial accompaniment facilitated comprehension of 
p:llanty metaphors in children . However, the effect was not large (about 10 
an~cent a?ove a prior presentation of the metaphors without any pictures) 

the Pictures also produced interference ; 26 .3 percent of the changes in 
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interpretation when pictures were presented were from an initially 
an incorrect interpretation. Billow concluded that " the results e 
the linguistic nature of the metaphor task and the relatively 
supplied by pictorial accompaniment" (p. 421). Note, however, 
results do not justify the conclusion that imagery played only a minor 
the task. The metaphors were originally "chosen for their relative 
ness . The compared objects were tangible and shared an attribute 
to tangible qualities or familiar actions or functions" (p. 416). 
pictures presumably added little relevant imagery - and sometimes 
uted irrelevant detail that led to enormous interpretations. 

Recent studies concerned with the role of imagery in metaphor 
hension reveal a complex pattern as well. On the one hand , there is 
cal evidence for a relationship between imagery and metaphor. For 
pie , sentences constructed as similarity metaphors are rated as 
metaphorical as their predicates increase in rated imagery value 
schark , Katz, & Paivio , 1983). The same relationship between 
imageability and metaphoricity has been found in English proverbs 
1988). Walsh used a measure of metaphoricity derived from Searle's 
volume) distinction between literal and metaphorical meanings, and 
that high imagery proverbs were more likely to suggest metaphorical 
ings than were low imagery proverbs. Some experimental studies h 
shown that imageability is associated positively with 
memory for metaphors (Paivio & Clark , 1986; Marschark & Hunt, 
Marschark et aI., 1983; cf. Harris, 1979) and with higher levels 
recall of proverbs (Honeck , 1973) . 

On the other hand , the empirical picture is clouded by reported 
to find evidence that imagery has straightforward effects on specific 
sures of metaphor comprehension. Reichmann and Coste (1980) 
rized results of studies in which subjects were asked to use either 
or comprehension strategies to encode a list of proverbs; later, . 
tions of the proverbs devised by the experimenters were presented 
with unrelated distractors , and subjects were to indicate which' 
tions were related to meanings of the proverbs presented earlier. 
who had used comprehension strategies did better than the imagery 
jects in this task , which suggests that reliance on imagery to 
meanings of proverbs results in memory representations that are not 
eral enough to allow recognition of novel interpretations . However, 
not possible to rule out a functional role for imagery in proverb 
sion because, as Reichmann and Coste acknowledge , comprehension 
jects may have used imagery in conjunction with other strategies to 
meanings for the proverbs . Such an assumption would help 
Reichmann and Coste's findings with others described above 
1988) , which showed that high imagery proverbs were more likely to 
gest metaphorical meanings than were low imagery proverbs. 
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. using other measures of comprehension also reveal mixed effects 
Studies y Fainsilber and Kogan (1984) found that imageability was nega­
irTI age~a ~ed to the rated novelty of similarity metaphors, but positively 

r
e
w the aptness of the comparisons in the metaphors. The authors 

uded that , since overall quality of metaph.ors coul? be. defined as a 
cood mbination of novelty and aptness , then Imageablhty IS not related 
joiot c~a// metaphor quality. Katz (1989) found that participants in his 
to O;I~~or construction task consistently preferred to use concrete , high 
rTIet P y nouns to complete metaphor sentence frames . However, since 
~rn;~~~u a l di ffe renc.es in. reported use of imag~ry for solving cognitive .tasks 
J~d ot predict choices In metaphor constructIOn , he concluded that Imag­
dl : as not the basis for this preference. Finally, Harris , Lahey, and 
~~rsa l ek (1980) found that , although people rated metaphors as ~ar~er to 
. age than literal paraphrases, they more frequently reported USing Imag­
J~y to encode the meanings of the metaphors . 
e The complex patterns of results in the above studies suggests that establish­
ing the precise role of imagery in metaphor comprehension requires an 
analysis of metaphor in terms of more than a single cognitive component. 
Consistent with that suggestion, work by Bucci (Bucci & Freedman, 1978; 
Bucci, 1984) indicates that cognitive abilities that integrate imaginal pro­
cesses with ve rbal ones may be related to metaphor production. The relevant 
find ings are that individuals who tend to use metaphors relatively more often 
in spontaneous production also have high referential ability as measured by 
the speed with which they generate verbal labels for nonverbal experiences . 
We return to the idea that metaphor involves both imaginal and verbal 
processes later, in the context of a dual coding approach . 

Verbal associative processes 

Verbal inte rpretations of metaphor attribute the similarity relation between 
the key te rms to common verbal associations . The common associations 
may vary in their remoteness , that is , their position in the hierarchy of 
associations to the key terms . Presumably, the more remote the common 
aSSociates to the key terms , the longer it would take to " find " them and the 
mOre difficult the metaphor would seem. A similar analysis is applicable to 
aSSOCiative priming effects that occur when associations to a target word 
afe modified by the presence of a preceding context. Such priming effects , 
togethe r with other processing mechanisms, could provide an associative 
:ccount fo r the asymmetry puzzle in metaphor comprehension (e .g., Or­
pony, VOndruska , Foss , & Jones , 1985 ; Glucksberg & Keysar, 1990). The 
t~ZZle is that the elements that contribute to the perceived similarity be­
t\\l een topics and vehicles in metaphor can often change if the order of the 
ta ~ terms is reversed in the metaphor (compare , for example , the interpre-

tl0n of " His house is an old shoe" with "His old shoe is a house"). The 
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challenge for associative models, and their new realizations in 
tionist models of information processing (e .g., Hinton , 1981) , is to 
for the activation of the associations that are appropriate for 
interpretation so that a different association is activated when the 
the terms in a metaphor is reversed. In addition, it may be nece~~-' 

associative models to take account of the differences in associative 
for metaphors ("His house is an old shoe") and literal sentences (" 
is an old shoe"; see Glucksberg & Keysar, 1990). 

The associative model has often been applied to anecdotal data 
ary examples, but direct research studies of metaphor from this 
are relatively scarce. Koen (1965) obtained experimental evidence 
model in a situation in which subjects selected either a metaphor or a 
word to complete a sentence, such as "The sandpiper ran along the 
leaving a row of tiny STITCHES/ MARKS in the sand ." They were instruc~ 
choose the word ("stitches" or " marks") most closely related to the 
of ideas suggested by four cue words, which, according to associ 
obtained from a separate group of subjects, were more often 
with either the metaphorical word or the literal word, or equally 
each. The results showed that the metaphor was greatly preferred 
literal word when cued by its frequent associates, but not 
finding is consistent with the verbal associative interpretation of 
processing, as are other findings that show both priming and i 
effects on metaphor comprehension time , depending on the 
of prime words in a preceding context (Gildea & Glucksberg, 1983; 
& Myers, 1987; see also Evans & Gamble, 1988, for evidence of 
effects on children 's interpretations of metaphor) . Such findings do 
out imagery as an effective variable, in that cue words could arouse 
that are consistent or inconsistent with critical words in metaphoric 
tences , but verbal mediation is a plausible mechanism , and we accept 
partial explanation, together with other processes, when we turn 
our own account. 

Abstract representations 

The third approach differs from the imagery and verbal associative i 
tations in the assumption that the mediating process in metaphor 
hension is abstract, rather than modality specific. Osgood (1953 , 1 
probably the first psychologist to apply such a theory systematically 
analysis of language phenomena, including metaphor. His theoretical 
began with the analysis of synesthesia. For Osgood , the basis of 
or transfer, in synesthesia and metaphor is in the common affective 
tions that are aroused by different sensory stimuli and by words. 
tion ," "potency," and "activity" are primary components of these 
reactions, according to factor-analytic studies. Osgood proposed that 
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. I generalized nature of the affective reaction system - the fact that it is 
IJlgl~Y nt of any particular sensory modality and yet participates with all of 

illdepen Cat once the reason why Evaluation , Potency, and Activity appear as 
IlJeJ11 - I~ fac tors and the psychological basis for metaphor and synesthesia. It is 
doJ11lnan such diverse sensory experiences as a white circle (rather than black), a 
\)ee~use line (rather than crooked), a rising melody (rather than a falling one) , a 
strOlgh/aste (rather than a sour one), a caressing touch (rather than an irritating 
sweel h) _ it is because all these diverse experiences can share a common affective 
sera!C g tha t one easily and lawfully .translates from one sensory modality into 

ean ln . J11 h r in synestheSia and metaphor. (1963 , p. 312) 
allo! e 

The common affective reactions are abstract in the sense that they are 
. dependent of " particular sensory modality," as well as in the sense that 
t:e representational affective reactions themselves are assumed to be ab­
\ractions of reactions originally made to things. Specifically, Osgood views 
:he representational process as a simultaneous bundle of response-like 
components which differentiate among classes of meaning. 

Research on the semantic differential has provided extensive indirect 
support fo r the relevance of Osgood's model. When individuals use scales 
such as "fas t-slow," "hard-soft," and "weak-strong" to rate such diverse 
concepts as "mother" and "democracy," they must do so in a metaphorical 
way. Moreover, the emergence of stable factors indicates that individuals 
with in a culture largely agree in their metaphorical interpretations of the 
rela tionship between the specific concepts that are rated and the bipolar 
terms in the rating scales. Such agreement is necessary if the model is to be 
relevant to the comprehension of metaphorical expressions, which must be 
amenable to common interpretations when they are used for communica­
tive purposes within a linguistic community. Indeed , there is considerable 
cross-cultural generality in the metaphorical application of nonverbal vi­
sual for m of the semantic differential to translation-equivalent words (Os­
good, 1963, pp. 247-48). More recently, Osgood (1980) showed how the 
semantic differential model can be applied directly to the analysis of meta­
phor comprehension . 
. Others have recently suggested a variety of different abstract representa­

tional approaches to the analysis of metaphor. Malgady and Johnson (1976; 
see also Johnson & Malgady, 1980) proposed a model in which metaphor 
erocessing is described in terms of elementary units of meaning called 
Cognit ive features. " Features are inferred from association data, most 
i;~ticu l ar~y adjectival, descriptive associations to nouns (cf. Johnson, 
a 0). T his aspect renders it operationally similar to the verbal associative 
eiProach , but features are theoretically viewed as units that are more 
a elllentary and abstract than words. In this general respect , the conceptual 
i~proach is similar to that of Osgood. Malgady and Johnson 's experiment 
in~Olved measures of similarity of constituents , as well as goodness and 

erpretability of metaphors involving noun pairs that were initially chosen 
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to be high or low in rated similarity. The pair members were 
adjectives that were associatively related to 

(1) both nouns together (e.g., "soft hair is shiny silk"), 
(2) each noun separately ("long hair is elegant silk"), 
(3) the opposite (nonadjacent) noun in the pair ("elegant hair 

silk"), and 
(4) neither noun ("distant hair is fatal silk"). 

A fifth condition involved two unmodified nouns ("hair is silk"). 
found that constituent similarity, goodness, and interpretability 
related to the pattern of modification . Metaphors in which the ad 
were associated with both nouns were generally highest in 
similarity, goodness, and interpretability. The three variables were 
ately intercorrelated when the individual nouns were initially high 
larity, but interpretability was essentially uncorrelated with n 
uent similarity and metaphorical goodness when the nouns were 
similarity. 

Malagady and Johnson interpreted their results in terms of the 
in metaphor interpretation , the constituents are encoded into a 
ture representation . The degree of similarity of the constituent 
together with adjectival modifiers , will influence the integrity of the 
Similar but "deviant" constituents , such as the noun pairs in this 
ment, will be synthesized into a well-organized whole that is readily 
preted and viewed as a good metaphor. Dissimilar noun 
ally result in a disintegrated representation that is difficult to inte 
goodness will be judged only on the basis of phrase similarity. 

The idea that the separate , feature-defined meanings of the 
are assumed to form a single representation with a qualitatively 
meaning is intriguing. The problem remains, however, of further 
the psychological nature of the elementary features and the novel 
grated representation that presumably results from their co 
Given their definition in terms of controlled associations , the 
could be interpreted in verbal associative terms unless indepan 
dence suggests otherwise. In fact, there is reason to believe that 
associations are related to several different processes. A. N. Katz 
factor-analyzed a variety of measures obtained on concept instances, 
ing descriptive associative norms available in Underwood and 
(1956). The associations consisted of sense-impression words, , 
quency of which defined the relative dominance level of the instC:tll ....... 
respect to a given sensory attribute. Thus "globe" has a higher 
level than "pearl" with respect to the attribute "round ," because 
was a more frequent response to the former. It can be seen that 
tions define a subset of features in the Malgady and Johnson sense. 
found that the dominance level correlated substantially with several 
ent measures , including " image salience" (the degree to which the 
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r nt aspect of the image aroused by the instance), the rank of the 
is a sa Ie in the verbal associative hierarchy, and the judged goodness of the 
attribU~ as an example of a sense-impression category. In all, dominance 
instan~ad loadings from three different factors and was unrelated to a 
level I s ubsequent experiments showed that each of these factors indepen­
four~ 1. predicted the ease of concept discovery. These results suggest that 
dent iementa ry cognitive features and integrated representations involved 
~he e taphor research might be similarly decomposable into different com­
In me ts including verbal associative and imaginal mechanisms , and each 
Ponen , . h h ' I d' . . i ht playa role In me tap or compre enSlOn. n regar to Imagery, It IS 
~ g resting that Johnson (1977; Johnson & Malgady, 1980) also has stressed 
I~te perceptual basis of metaphor processing , without necessarily implying 
:h:t the perceptual process "spills over" into cons~ious imagery.. . . 

The ultimate nature of the abstract representational process IS similarly 
indefin ite in o ther current theories of metaphor processing. We have al­
ready referred to the conceptual base hypothesis proposed by Honeck and 
his co-workers. They left the characteristics of the conceptual base rela­
tively undefined except for the assertion that it is abstract and perhaps 
imagery-free. A number of psychologists have proposed similar views (for 
example , Brewer, 1975 ; Anderson & Ortony, 1975) in regard to the seman­
tic processing of sentences . Verbrugge and McCarrell (1977) stressed the 
perceptual origins and relational nature of the common abstract representa­
tions tha t emerge in metaphor processing. The support for such representa­
tions emerged from a series of experiments in which the recall of meta­
phors was prompted by the topic , vehicle , or ground of the metaphor. 
Thus, for the metaphor "Billboards are warts on the landscape ," the 
prompts were " billboards ," "warts ," or the (implicit) ground, "are ugly 
protrusions on the surface." The grounds from a different list served as 
irrelevan t prompts. The results of one experiment showed that topic , vehi­
cle , and relevant ground were all effective prompts , in that they produced 
recall levels that far exceeded levels obtained with the irrelevant prompts . 
~he interesting result , of course , is the high recall with grounds as prompts , 
~nce they contained no words that appeared in the related sentences. 
hther expe riments showed that the ground was a more effective prompt for 

t e enti re me taphor than for either topic or vehicle alone , and that the 
~rompting effects should not be explained in terms of preexperimental 
erbal a '. b h . ~ c Ssoclatlons etween grounds and metap onc components. 

th erb rugge and McCarrell concluded that metaphor processing involves 
III e. recognition of an abstract relation between the vehicle and topic do-

al ns who h . .. li ' IC IS more than the sum of the attnbutes of each constituent. 
ar~\Vever, the precise nature of this abstract perceptual relation and how it 
re;es fro m the separate parts remained unspecified , as did the abstract 
lio reSentational mechanisms postulated by Malgady and Johnson (1976), 

neck et al. (1975), and Reichmann and Coste (1980) . 
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A dual-coding approach 

The preceding views all have merit, but each suggested process is . 
plete and insufficient in itself. Here , we discuss a dual-coding 
which in principle combines the imagery and verbal associative vi 
that both processes are assumed to be cooperatively involved in 
(including metaphor) processing generally. The two processes 
the activity of independent but interconnected systems that are 
for picking up, storing, organizing, retrieving , and manipulating 
information. The imagery system deals with information conce 
crete objects and events , the verbal system with linguistic . 
Independence implies that the systems can be active separately or in 
leI. Interconnections between the systems permit information to be 
ferred from one to the other or, more accurately, for one system to 
activity in the other. Thus , words can evoke imagery, and concrete 
can evoke verbal descriptions. The systems are assumed to differ 
tively in the nature of the information they handle and generate. 
imagery system presumably constructs synchronously organized, 
informational structures, analogous to the continuous, structural 
the perceptual world . Thus, imaginal representations (not necessarily 
rienced in the form of conscious imagery) are assumed to have just 
properties that would account for the integrated representation 
pears to emerge when a metaphor is understood . The verbal system 
nizes discrete linguistic units into higher-order sequential structures. 
together, these assumptions imply that the two systems can 
independently, yet cooperatively to such tasks as metaphor com 
sion. They provide the cognitive mechanisms for conveying 
experiential information , using a discrete symbol system - the commw 
tion function that Ortony (1975) considers so essential to 
now consider more specifically how these processes might con 
metaphor comprehension and memory, supporting our suggestions 
relevant experimental findings. 

Dual coding enhances the probability of finding a common ground in 
term memory. The first point is that two independent , but interco 
sources of information in long-term memory increase the 
finding a connection between topic and vehicle. The mechanism is 
additivity of independent systems. A relevant verbal-associative 
tion might be found in verbal memory, or some similarity might be 
the imagistic referents of the topic and vehicle , or both processes 
contribute somehow to the construction of an integrated symbolic· 
or a reasonable verbal interpretation, that could constitute the 
the metaphor. 

The additivity hypothesis has been supported in memory expe 
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h r tasks. Memory studies have shown that the availability of nonver-
d ot lle . 

all . eS increases verbal recall . For example, pictures are recalled better 
ballfna~rds, and concrete words that readily evoke images are recalled 
than ~han abstract, low-imagery words. A number of findings suggest that 
better diffe rences can be explained partly in terms of dual coding (Paivio, 
the~) The reasoning is that pictures of familiar objects are highly likely to 
198 'ned implicitly during input , concrete words are quite likely to evoke 
be na l . s and abstract words are most likely to be named and rehearsed. 
jflla~e~~di ng similarly provides a partial explanation of the facilitating ef­
DU: of instructions to use imagery mnemonics on verbal recall : such tech­
f~c ucs ensure that an imaginal representation will be added to the verbal 
~I~e . It is part icularly relevant here that such techniques are most effective 
~en they are used in associative learning tasks, which require the mental 

Wonstruction of a link connecting two unrelated terms, much as one is 
~equired to d~ in understandi?g a new meta~hor. . . 

There is eVIdence that subject-generated Imagmal mediators are some­
times related metaphorically to the memorized items. Some dual coding 
experiments have required subjects to learn pairs of abstract nouns , using 
images. Such image-mediated learning is understandable only in terms of 
concretization , or instantiation , of the abstract information . Occasionally, 
this seemed to occur in the form of an image that symbolized both members 
of a pair. For example , one subject reported " boy scout" as an imaginal 
mediator fo r the pair "chance-deed. " The image in this case is clearly 
metaphoric , symbolizing a complex idea that incorporates the meaning of 
both terms: a boy scout is someone who takes the "chance" (or opportu­
nity) to do a good "deed ." The example is relevant because the metaphori­
cal connection was constructed by the subject in a manner analogous to the 
discovery of a common ground between the vehicle and topic of a novel 
metaphor. The discovery presumably involved dual coding in that the im­
age had to be generated from verbal cues. 

Another study illustrates more directly the discovery of a common media­
tor. Katz and Paivio (1975) asked subjects to learn pairs in which nonsense 
WOrds were associated with instances of several concepts. The subject's 
task was to learn the concepts that were represented by the nonsense 
~ords . Although the specific instances did not differ in imagery value , the 
o-be- Iearned concepts themselves were either high or low in imagery 
~alue. Thus, "a four-footed animal" is relatively high in imagery, whereas 
s an O~tica l instrument" is relatively low in imagery value. In addition, 
:;e Individuals were instructed to use visual imagery to learn the pairs, 
Co ereas others were not. The results showed that the imagery value of the 
ac nC~~ t.u a l categories as well as imagery instructions , facilitated concept 
hi~~I.SJtlo n. Katz and Paivio interpreted this to mean that the addition of 
\Vo , Irnagery conditions increased the probability that concept learning 

u d be rnediated by either imaginal or verbal representations , or both. 
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The study is relevant to metaphor interpretation , because such i 
tion is analogous to concept discovery. The subject must discover 
vehicle and topic have in common in a semantic, conceptual 
experiment demonstrated that verbal conditions that encourage 
arousal also facilitate concept discovery. 

There is considerable evidence that imagery also contributes to 
prehensibility of sentences (Denis, 1984; Klee & Eysenck , 1973; 0 
Paivio, 1978; Paivio & Begg, 1971) . The general assumption is that 
provides a subjective referential context for sentence interpreta 
reasonable that imagery would contribute similarly to the compre 
metaphorical expressions , although , as noted earlier, the imagery 
would be inappropriate if it draws attention to its literal aspects. S 
evidence emerged from a study in which subjects rated normal and 
lous sentences for comprehensibility (O'Neill & Paivio, 1978) . In the 
lous case , selection restrictions were violated by interchanging 
different sentences . The pertinent result was that anomalous 
rated as less sensible than normal ones, but the manipulation had little 
on imagery ratings . Something similar might occur in the case of 
metaphorical expressions that initially seem somewhat anomalous -
contain highly concrete terms , one might easily image those terms 
arriving at an appropriate metaphorical understanding . On the other 
if the situation draws attention to non literal possibilities , concrete 
might prompt figurative interpretations of anomalous sentences as 
metaphors. Pollio and Burns (1977) , for example, found that subjects 
interpret anomalous sentences under instructions to do so , and that 
the interpretations were metaphorical in nature . The study did not 
whether imagery played any special role in such figurative intprnr, 
but it does suggest ways of investigating the problem . 

The discussion now turns to the qualitative differences that might 
in different contributions by the two systems. 

Integrated images make for efficient information storage. The 
tiona I characteristics of the imagery system provide for a large 
of potentially relevant information . The assumption is that imagistic 
mation in long-term memory is organized synchronously into large, 
grated chunks. This idea goes back to the British associationists , who 
guished between simultaneous and successive associations. The 
especially characteristic of visual perception and imagery, although 
can be multimodal as well. Think of the sun and you simultaneouslY 
of the sky. Image your home and you have available , more or less at 
its components and contents - windows, doors , rooms , furniture, 
and so on. Integration also implies redintegration, so that access to 
the structure tends to redintegrate the whole. This means that a 
amount of information becomes quickly available when it is stored 
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f integrated images. Just as in perception , however, the simulta­
forJ11 °1 available image components may have to be processed (e.g., de-

ous Y . I oe. d) succeSSive y. 
SCflb~ vant evidence again comes from laboratory studies of associative 

Re e y Begg (1972) showed that high-imagery phrases , such as "white 
J11eJ11 0~, ~e nded to be remembered as holistic units, as though each phrase 
hor~e~p no more memory space than either word alone. Abstr~ct phrases , 
tOO

h 
s "basic theory, " on the other hand , seemed to take up tWice as much 

SUC ~ry space as the individual words , as though the words were concate­
J11eJ11d onto each other. Begg's theoretical explanation was that the concrete 
nate h I' . I .. h' h h hrases activate ? IStI~ ong-term me~ory Images , In w IC t. e comp~-
P ts are unitized In a single representation , for example , an animal that IS 
nen d h' t once a ho rse an w Ite . 
a To appreciate the implications of this analysis for metaphor, consider the 
vehicle in the expression "A metaphor is a solar eclipse. " The term "solar 
eclipse" will tend to arouse a compound image that includes the blackened 
center, together with the glowing ring that surrounds it. Both components , 
obscurity and light , will then be simultaneously available to arouse further 
associat ions re levant to the metaphorical context. These may involve fur­
ther imagery, or the component information may be described verbally, 
and the descriptions , in turn , evoke further verbal associations or imagery, 
and so on, in a continuous exchange until a reasonable interpretation is 
achieved - reasonable presumably being determined by the communica­
tive context in ways that are yet to be fully understood. 

Imagery ensures processing flexibility. The synchronous nature of imaginal 
representa tions a lso promotes efficient memory search , because such infor­
mation can be processed in a way that is flexible and relatively free from 
sequential constraints. If you are asked how many windows there are in 
y?ur house, you can arrive at the answer by imagining your house from 
different positions and counting the windows from the image . You could do 
so by working around the house in either direction , inside or out. By 
con~ras t , the processing of organized verbal information in long-term mem­
~ry IS sequentially constrained to a high degree . We can recite the alphabet :rward more quickly than backward , and backward recitation of a poem 
OUI ~ be painfully slow. 

Se Th iS imaginal-verbal difference in processing flexibility (freedom from 
in qUentia l constraints) has been experimentally demonstrated by measur­
en~ the time required to process mental images and verbal strings in differ­
ity way~ (Paivio , 1986, pp. 198-200). The advantage in processing flexibil­
sentapPhes as well to the generation of novel images , as compared to 
gethen~es (Segal, 1976, described in Paivio , 1975b) : things can be put to­
sam e~ In various ways in a meaningful image , but words do not enjoy the 

e reed om in sentences . 
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The flexibility of image processing implies a special advantage in 
discovery and invention ; specifically, it makes for speed and 
the search for relevant information , as well as in the construction 
combinations from component information. The implication for 
processing is that imagery can increase the efficiency of the 
relevant information, as well as the generation of a novel, integr 
sentation that would constitute the common ground for vehicle 
However, the term "relevant" is crucial in this context. A completely 
strained search, or constructive process, could not guarantee 
relevance. We assume that relevance is ensured by the retrieval 
vided by the topic and vehicle of the metaphor and the constraints 
ated with verbal processes . 

Topic and vehicle as retrieval cues for relevant information. 
quires a guided search through long-term memory, which is 
appropriate retrieval cues. This function is served by the 
expression itself, together with contextual information . We propo". 
the vehicle and topic are the key terms , and that the former is 
prepotent at the figurative processing stage, when its properties 
"conveyed" to the topic. Moreover, the concreteness of the vehicle 
be crucial, because a concrete term provides rapid access to . 
rich images . 

The idea originated with paired-associate learning tasks , in 
concreteness or image-evoking value of stimuli and responses 
systematically varied . Individuals are presented with pairs of nouns 
in concreteness or nouns paired with pictures. They are then 
with one member of each pair and are required to recall its 
turns out that recall accuracy depends particularly on the concretenfl 

the item that is presented as the retrieval cue: pictures or concrete 
are good reminders for their associates, abstract nouns are not. This 
was metaphorically interpreted in terms of the "conceptual peg" 
sis: concrete nouns and pictures are effective pegs for storage and 
of associated information (Paivio, 1963 ; Paivio & Yarmey, 1966). 

In the case of metaphor comprehension , we extend the idea to 
trieval of relevant information from long-term memory. The vehicle 
as an efficient conceptual peg for metaphor comprehension to the 
that it promotes retrieval of images and verbal information that' 
with information aroused by the topic. Retrieval of integrated' 
be particularly useful for reasons already discussed: they are in 
rich and in addition they permit flexible processing. 

The hypothesis has been supported by experimental findings and 
informal observations. Verbrugge and McCarrell (1977) found that the 
cle was generally superior to the topic as a retrieval cue for an entire 
phor. This supports the special salience of the vehicle in episodic 
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horical expression, but it does not necessarily follow that the 
J1IetaP Iso prepotent in retrieval of information from semantic memory 

Isa h' M ' spects of the compre enslOn process. oreover, Verbrugge and 
other ~ 's study was not designed to provide any evidence on the role of 

in their task . 
ky'S (1977) demonstration that similarity relations are not symmetri-

~ve:I~O re l evan~ to the pres~nt hypothesi~. ~pecifically, he found syst~m­
IS mmetries tn comparatIve tasks (A IS Itke B) as well as productIOn a? rod ucing the most similar response to a given stimulus). The direc­r the asymmetry was determined by the relative salience (that is , 

. ad prominence , figural goodness, prototypicality) of the two stimuli , 
Jud~~t similarity was greater when the less salient stimulus was compared 
SO tt

he 
more sa lient one than vice versa. Thus, if B is more salient than A, A 

. are like ly to be compared with and viewed as similar to B than B to A 
(~; also Rosch , 1975a). The application to metaphor and simile i~ obvious: 
uch expressions should be more acceptable when the more saltent noun 

:erves as the vehicle than when it serves as the topic. Moreover, Tversky 
suggested that the interpretation of similes and metaphors involves "scan­
ning the fea ture space and selecting the features of the referent that are 
applicable to the subject" (1977, p . 349). The relevant point in the present 
context is not the feature model per se, but Tversky's emphasis on the 
priority of the vehicle (i.e., the referent) in the interpretation process . That 
aspect seems consonant with the present hypothesis, but Tversky 's analysis 
is open to alternative interpretations (e.g., Harwood & Verbrugge , 1977; 
Ortony, this vo lume). 

Some informal observations bear more directly on these features of the 
hypothesis. One of us (Paivio) asked a number of colleagues and graduate 
students to interpret the "meta-metaphor" that introduced this chapter, 
namely, the statement that "for the student of language and thought , meta­
phor is a solar eclipse ." They then were asked to describe how they arrived 
at their in terpretation. Most agreed at least partly with the intended inter­
~retatio n: in a metaphor, as in an eclipse , something is obscured. In addi­
It~n , severa l respondents gave interpretations completely in agreement 
Wlt.h the intended one, saying, for example, that both a metaphor and an 
~~hpse enlighten while they obscure, that they cover up the real thing so 
c at you can see it better, or that they block out the central stuff so that you 
an see the subtle stuff around it better. 

in What would be expected in regard to their introspective reports concern­
ve~ .the manner of arriving at an interpretation? The hypothesis that the 
Pr lcle funct ions as a conceptual peg suggests that it should have been 
th oCCSsed before the topic, and as an image . This seemed to be generally 
se~ case. One person spontaneously reported that the statement made no 
Pa s~ Until he imagined an eclipsed sun. Another said that he first imaged a 

rtlal eclipse and then a full one. A third said that he certainly imaged 
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"that thing with all the fuzzy stuff around it." And so on. There 
exception, who said that he first thought of what metaphor might be 
student of language , then what an eclipse means for the student of 
omy, and then what the two have in common. He may have 
said, but it did not seem salient. It is interesting that this respond 
also the only one whose interpretation did not include the idea Of 
thing being obscured. He referred instead to "exotic events from 
can learn something." This certainly is an appropriate in 
though not the most common one for this group of respondents. His 
pretation and his introspections are consistent with the conclusion 
used the topic rather than the vehicle as his conceptual peg, 
others apparently were drawn to cast the vehicle in that role. Both 
gies are logically possible, but one was generally preferred. 

Controlled studies have supported aspects of the informal 
and produced new information that leads to a more precise 
the conceptual-peg hypothesis as applied to metaphor. Marschark, 
and Paivio (1983) had participants rate novel metaphors on 
butes. The pertinent results were that the imagery value of the 
vehicle predicted metaphor goodness and interpretability even when a 
ber of other variables were statistically controlled. Moreover, vehicle 
ery was the better predictor. Related memory effects were 
Marschark and Hunt (1985). 

Other studies have confirmed the dominance of the vehicle in 
interpretation once the context has been provided by the topic. In a 
the conceptual-peg hypothesis, Paivio and Clark (1986) varied the 
value of the two components independently. Subjects presented 
ten metaphors were asked to press a reaction-time key when 
interpreted a metaphor and then write a paraphrase indicating thefr 
standing. This aspect of the experiment showed that interpre 
was facilitated only when both topic and vehicle were high in rated 
and the metaphor had been previously rated as relatively easy to 
stand. A second aspect yielded more striking results. Some subj 
primed with either the topic noun or the vehicle noun before the 
metaphor was presented . Topic priming speeded up metaphor 
tion relative to an unprimed control condition , whereas vehicle 
retarded interpretation time . These results are consistent with 
Gerrig and Healy (1983) who similarly found interference effects 
vehicle came before the topic in a reading task . 

The priming results prompt the following restatement of the 
peg hypothesis. The vehicle dominates in metaphor comprehension 
sense that its meaning determines the interpretation of the topic, 
topic must be known before the relevant meanings of the vehicle 
considered. The topic constrains the associative reactions evoked 
vehicle , so the topic must be processed first ; hence the benefit of 

~ - ~ 
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. T he negative effect of vehicle priming occurred because isolated 
pri!1l1!1g~tiO n of the vehicle evoked associations, verbal or imaginal, that 
present e1evant to a metaphorical interpretation of the metaphor. Paivio and 
werekl~:sted this in a second experiment. Subjects were required to interpret 
Cla

r 
hors and then to indicate which component, the topic or vehicle, they 

fIletahought about first, and which one they had thought about most. The 
had ttS supported the up-dated application of the conceptual-peg hypothesis 
res

u 
etaphor: subjects generally reported thinking about the topic first but 

to fIlt relat ively more time thinking about the vehicle. In brief, once the topic 
~peknOwn the associative search process is dominated by the vehicle . IS n ' 

Verbal processes keep search and retrieval on track. The conceptual-peg 
suits have implications for the special role of the verbal system in meta­

r~or processing. We suggested that imagery contributes specifically to the 
~peed of accessing long-term memory, and to the speed and flexibility of 
the search for information that would provide the basis of a relevant inter­
pretation of a metaphor. We propose , finally, that relevance itself is largely 
determined by the verbal system. The sequential nature of verbal processes 
contributes to an orderly logical sequence in the flow of ideas (cf. Paivio, 
1975b). In brief, the verbal system keeps the search process "on track" in 
regard to the goal of discovering a relevant relational idea. Thus , in our 
thematic metaphor, the image of a solar eclipse could lead to flights of 
fanta sy bearing no relevance to the meaning of metaphor for a student of 
language, just as the Paivio and Clark (1986) results suggested. It is one's 
episodic memory for the verbal concepts themselves that keeps one from 
being blinded by the glare of the solar image and thereby stumbling aim­
lessly through one's memory storehouse . 

Conclusion 

We have reviewed theories and psychological research findings concerning 
~etaphor comprehension and memory. The theoretical ideas still fall into 
\e same basis categories that were described in the 1979 original of this 
C apter, but they have become better defined and the amount of relevant 
resear h h . . 
S· c as mcreased greatly. The baSIC problems of language comprehen­IOn a d 
ad n memory also are better understood perhaps partly because of the vanc . 
an es In the study of metaphor. There seems to be general consensus in 

y c.ase that "ordinary language" and metaphor are continuous phenom­
, Involving common cognitive and linguistic processes . Research might 

Otherwise but without it we shall never know. Until recently, much of 
PSYchological research on metaphor was not directed at really funda-

problems in the area . The original suggested that such work might 
. the systematic development of a large pool of novel metaphors that 
In type, difficulty, concreteness, and whatever other dimensions may 
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seem relevant. At least one pool of that kind is now available (Katz, 
Marschark, & Clark, 1988). Other advances include systematic 
of some of the traditional paradigms that have been developed in 
memory and language research, and more factual information on 
how people respond to a novel metaphorical expression. Finally, 
suggestions concerning the role of the vehicle and topic as 
have begun to be translated into systematic observational studies 
periments that have contributed to progress in this area. 

NOTE 

This chapter is a revision of the one by Allan Paivio that appeared in 
edition under the title "Psychological processes in the comprehension 
phor. " The authors' research cited in this chapter was supported by 
the Natural Sciences and Engineering Research Council of Canada. 
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The interpretation of novel metaphors 

BRUCE FRASER 

Paivio concludes his chapter in the first edition of this collection with the 
lament that much of the psychological research on metaphor had not been 
directed at really fundamental problems in the area. In the last paragraph , 
he wrote: 

Such work might require the systematic development of a large pool of novel 
metaphors that vary in type , difficulty, concreteness, and whatever other dimen­
sions may seem relevant. It may demand systematic extensions of some of the 
tradit ional paradigms that have been developed in verbal memory and language 
research. It wo uld require detailed factual information about precisely how people 
respond to a novel metaphorical expression . 

The present chapter describes a step toward redressing this lack of relevant 
research . 

p !~e particular issues I am addressing involve the last point raised by 
alVIO and Walsh, namely, the nature of the speaker's response to a novel 
m~taphor. However, I want to go further than just determining the facts of 
: I at Inte rpretation is provided by the native speaker to a novel metaphori­
e
a 

utterance and suggest that in order to evaluate such facts, we must 
ti~arn Ine the following general question: To what extent is the interpreta­
tio n of a ~etaphorical expression (or at least the most probable interpreta­
alo

n
) predictable on the basis of the linguistic properties of the utterance 

giV~e? There are several subquestions: If the metaphorical utterance is 
\Vh n Out of context, do speakers agree on the most likely interpretation? 
Cha::~t Spea.kers differ, are the differences explainable in terms of speaker 

enstlcs , such as age, education, sex , cultural background , and the 
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like? Where there is agreement , can we specify the properties 
rise to this agreement, and if so, are these properties part of the 
characterization of the sentence used , or more a component of 
system of the language users? 

Since the questions I am raising cannot be adequately answered 
introspection , a portion of this chapter will deal with the 
empirical attempt to arrive at some of the answers. First, 
establish a framework by providing a partial account of metaphor: 
is , and how it is signaled. 

What is a metaphor? 

Although I shall talk as though all metaphors were the same, 
fact, a continuum. At one end there is what might be called the 
phor, at the other end the dead metaphor. The latter is simply an 
which was once a live metaphor, but which is now to be 
conventionalized form in the language. The phrase " to kick the 
once used literally and then metaphorically to refer to the final 
animals lashed by their feet to a beam called a "bucket, " has now 
sense of its original source. On the other hand, there are expre~·;n .. 
as "John is married to his tennis game" or "Irrigate your mind a 
require both a context and a certain creativity to interpret 
only these last that I shall be concerned with here . 

Now, it may seem redundant and unnecessary to try to provide a 
tion of metaphor. After all, the topic has been discussed by many 
writers (for example, Aristotle ; Black , 1962b; Dubois et aI., 1970; 
tier, 1964; Richards, 1936a), and one might expect to find an 
definition amongst such writings. Perhaps one can , but at the 
replowing old ground , I want to address the question anew, 
metaphor within the context of a more general theory of 
main point that underlies this orientation is an obvious fact about 
phor, but one that is often overlooked in the linguistic literature, 
that a metaphor involves the use of language . As such , metaphor 
be accounted for within the grammar of a language - at least not 
sense of grammar proposed by Chomsky, which , although having 
gone various modifications in the last fifteen years, is still intended 
characterization of the language user 's knowledge about the 
between strings of sounds and their meanings, and not the 
about how such sentences might be used in context to communicate 
tions. Black (1962b) presents this view when he writes: 

The rules of our language determine that some expressions must count 
phors ; . . . but we must also recognize that the established rules of 
wide latitude for individual variation , initiative , and creation. There are 
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ts (including nearly all the inte resting ones) where the meaning of a 
cont~:1 expression has to be reconstructed from the speaker's intentions (and 

) because the broad rules of standard usage are too general to supply the 
clues 

. needed . . . to know what the user of a metaphor means , we need to Iwn . 
se riously he treats the metaphoncal focus . . . We must not expect the 

h;~anguage" to be of much help in such inquiries . (There is accordingly a 
f "metaphor" that belongs to "pragmatics" rather than to "semantics" - and 

o . may be the one most deserving of attention.) (pp . 29-30) 
sense 

k does not provide an account of what he means by "pragmatics ," 
Bl~c ce he contrasts it with "semantics" in the passage cited, I think we 
sl~e it as being consistent with the recent work that is aimed at develop­
tatheO ry of pragmatics - a theory which attempts to explain how it is 
aa speaker can consistently exploit factors of the context of speaking , as 
as the manner in which something is said, to convey to the hearer an 

meaning that differs from the literal meaning of the linguistic 
l..--ress/On he has used . The literal interpretation of the sentence , "Where 

you r shoes?" for example, is a request for information about the loca­
of the heare r's shoes. Spoken by a mother to a child late for school, the 

takes on (or we may assert that on many such occasions it takes 
the meaning of "Get going"; spoken by a nurse to an elderly patient , it 
be intended to mean "I offer to get your shoes for you if you tell me 

they are ," and so forth. 
The precise domain of such a theory, as well as its relationship to a 

theory of grammar, is a subject of current disagreement. This need not 
concern us here, though there are several concepts we shall need for the 
Subsequent discussion . 1 

The first of these involves the choices a speaker may make in determin­
how to convey his intended meaning. There is one major distinction , 
of speaking literally versus speaking non literally. To speak literally is to 

to convey the literal meaning of the sentence uttered; that is, to 
. what you say. On the other hand , to speak nonliterally (figuratively) 

10 Intend to convey not the literal meaning of the sentence uttered but , 
, some different meaning - one that is related in some conventional 

I~ the literal meaning. A good example of the nonliteral use of lan­
IS fo und in irony. For example, I might be driving you in my car when 

from the right-hand lane cuts in front of us to make a left-hand 
,,~hereby causing me to slam on the brakes . My response might be to 

Just love people who don ' t signal." (I might also say several other 
i h but they are not relevant here .) Clearly, the native speaker of 
; ~ho has heard my utterance would recognize that I did not mean 

s saId, that I was speaking ironically, and that my intended meaning 
O~ething like , " I really hate people who don 't signal." Note , how­
t at the sentence I used in being ironic is , in fact , a well-formed 

sentence which has a clear lite ral interpretation . It just happens 
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that I do not want to be taken as intending to convey this 
particular moment. I shall argue later that metaphors involve only 
used non literally. 

It is, however, important to recognize that metaphor is not the 
of nonliteral language . I have already mentioned how irony ("I 
people who don't signal") requires that the speaker intend the 
non literally. Hyperbole, another rhetorical device , involves the 
of a proposition that so distorts the obvious truth that the hearer 
the nonliteral intention on the speaker's part; for example, when 
"Thousands showed up," when in fact hundreds were there. 
involves the substitution of one term for another within a prt:uete 
hierarchy. Jacobson and Halle (1956) suggested that this replacemen 
syntagmatic sort, as opposed to metaphor, in which the 
paradigmatic. For synecdoche , one referring term replaces dllUlnp.1' 

either more general or more particular than the actual term 
binds the two terms together may be based on anatomical cl 
example , "all hands on deck") , or a perceptual relationship (for 
"Get that smell out of here," where "smell" is referring to the 
garbage) . Metonymy, on the other hand, involves a replacement 
where the relationship of the first to the second is felt to be 
tional: cause/effect, actor/action, container/contained , and the 
find examples like the " lands belonging to the Crown ," "The 
announced that . .. ," and "The Fords won all the prizes at Ie 
year. " None of the expressions above can be taken literally, 
reflects a substitution of one term for another because of some. 
relationship. An interesting analysis can be found in 1. D. Sapir 

A second distinction involves what it is that we convey to a 
we say something. Without going into any detail, I think we can 
position of Searle (1969) who argues that every sentence carries 
of information . It carries information that signals the intended 
tional content , and it carries information that signals the intended 
act force. In a sentence such as " I promise that I will be 
propositional content is clear and unambiguous: " I will be there." 
intended force of promising is also clear and unambiguous . In 
tences, the information signaling the force and propositional 
be collapsed, and in some cases , incomplete . For the purposes 
discussion , I shall be concerned only with the propositional c~ntpn 
example sentences , and I shall usually treat them as simple 
rather than as compound propositions . 

Let us return to the question posed at the beginning of this 
is a metaphor? As a working definition, I define a metaphor as: 
stance of the nonliteral use of language in which the intended 
content must be determined by the construction of an analogy. "2 I 
elaborate on this definition . 

~ -----
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hat a metaphor does not exist without someone saying something . st t < 
fIr ' I a r. I think there would be general agreement that in seriously 

c ~'MY brother is a spinster," or "The chairman plowed through the 
ng n " one is using a metaphor. However, to claim that the sentence 

°th'er is a spinster" is a metaphor seems just wrong. To say that the bra 
"contains" a metaphor also seems unacceptable, because, at least lce . 

view, a metaphor results from the speaker IOtending to use an 
our nonliterally, and sentences surely do not have intentions. Of 

it might be fair to conclude that the use of the sentence would 
, y involve the intention to speak metaphorically. 

The requirement that a metaphor involve only the non literal use of 
'~ftnll age is pe rhaps more controversial. Sentences such as "John is a pig ," 

chairman plowed through the discussion ," and "Sheathe your impa­
" are o ften suggested as incontestable examples of metaphor. More­
it is pointed out that they are all semantically anomalous and thus 

be interpreted literally - they are literally meaningless. But just as 
are many semantically anomalous expressions used metaphorically, 

there are many which are semantically unexceptional; that is, there is an 
literal interpretation. Suppose, for example, that we are discuss-

my neighbors and I remark that "John is our priest," referring to John, 
is, in fact , a plumber, but who provides us counsel. I have used a 

perfectly acceptable sentence, but one which I intend to be taken non­
literally in that context. Clearly I do not believe what I say, nor do I expect 
you to take me to believe it. The point here is not whether or not there are 
more metaphors which rest on semantically acceptable or unacceptable 

. ; rather, the point is that, acceptable or not, the speaker intends 
expression to be taken non literally. We return to this point in the 

rlOllowing section , which deals with the signaling of a metaphor. 
If the above claim restricting metaphors to the intended nonliteral use of 

is correct , it should be clear that the truth or falsity of a sentence 
,.."cnoed metaphorically is irrelevant. For semantically anomalous declara­

sentences which cannot be interpreted literally, the issue of their being 
Or fa lse cannot arise. In such cases, if the speaker is serious about the 

tion and trying to communicate something, the hearer must take 
expression as being nonliterally intended in order to understand it. For 
. ve sentences such as "Root out your faults, one by one, " which 
Intended as orders of some sort, the issue of truth also cannot arise. The 

IS true for sentences which have an interrogative form but which are 
rn.etaphorically. Sentences such as "John is our priest ," which are 

. tIca lly well formed mayor may not reflect a true or false claim. But 
IS beSide the point if the speaker intends the expression to be taken 
Of Ily, thereby intending the hearer to infer some different interpreta-

l'h the utterance. 

e fina l point in the definition which bears clarification is the require-



334 BRUCE FRASER 

ment that the interpretation of a metaphor requires that the 
lish an analogy. Indeed , a metaphor is often defined as a type of 
an implicit comparison, whereas a simile is called an explicit 
Aristotle, for example, called a simile "a metaphor with a preface. 
point out, however, that whereas I am arguing that a metaphor is a 
tion used nonliterally which requires the establishing of an an 
interpretation, a metaphor is not an analogy. An analogy must 
crucial role in the interpretation of a metaphor, but this is 
saying that some sort of polarity reversal must playa role in the 
tion of irony. From the latter, it does not follow that irony is a 
polarity reversal. The form of this analogy is discussed by 
volume), and in Fraser (1977), where I discuss in some detail the 
the required analogy and the process of metaphorical intefj 
There , I not only argue that all metaphors should be treated in a 
way, but I also propose some pragmatic rules of metaphor · 
sensitive to the grammatical form of the metaphorical utterance. 

How is a metaphor signaled? 

I have suggested in the preceding section that a metaphor 
nonliteral use of language. At issue now is how a speaker 
intention . There appear to be three basic approaches. 

The most obvious , though seldom mentioned , way to signal a 
is to announce it. To say, for example, "Speaking metaphorically, 
married to his work," is to make explicit that you intend the 
taken nonliterally and to receive metaphorical processing. 3 In 
use of terms such as "practically," "actually," or "virtually," as 
virtually purred at the news, " often serve to announce the intention 
a metaphor. 

The second, and probably the most noted way to signal a lJl~"at' .. 
intent is to use a semantically anomalous sentence .4 Examples 
"Harry is a wastebasket," when talking about Harry, or "The crowd 
through the market ," when discussing the crowd, represent such 
will be discussed later, not all semantically anomalous ~r"'nn. 
intended to be metaphorically interpreted. 

The third way of signaling metaphorical intention is to use a 
which is pragmatically anomalous. In such cases, the sentence is 
meaningful (in contrast to the case above), but the propositional 
represents a possible state of affairs that is clearly false or irrdevant 
the conditions of utterance . 

Let us consider the following examples , not all intended meli1V"~~ 
First , "John is our priest ," under the circumstance of talking 
our unreligious next-door neighbor; second , "That remark reflects 
standing sensitivity," said to someone who had just made a remark 
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e hostess about the tasteless dinner, and third , "He swallowed gallons 
of th " sa id of someone who nearly drowned. All of these sentences are 
f water, . . o meaningful, but all are, In the sttpulated context, clearly untrue , 

cIearl rl signa l the need for a non literal interpretation . However, while the 
and ~r seems to be a clear case of metaphor, the second is an example of 
~orm the third of hyperbole . 
Iro~~'fortunately, I have no adequate analy.sis that will s~ccess!ully. identify 

. h fig urative use of language has been Intended. Vanous lInguists have 
~~~~mallY suggested that ir~ny is alw~y.s acco~panied by a ch~racteri~tic 
In I intonation, but there IS no empmcal eVidence. Such an intonatIOn 
nasa well sometimes accompany intended irony, but it is by no means a 
m%ssary condition for it. Rather, there appears to be but one clear 
neethod to differentiate ironic from metaphorical or hyperbolic intention: if 
~e meaning of the proposition is, roughly speaking, directly opposite to 
the meaning one might expect from the speaker under the circumstances , 
then irony is intended; if the meaning does not fall into this category, then 
metaphor or hyperbole is a possibility. One can, of course, ask how the 
hearer is to know "what is expected" in a given utterance context. I have no 
adequate answer to this at present. That the example, "He swallowed 
gallons of water," is a case of hyperbole , rather than irony or metaphor, 
seems clear. But here again, we have no definite way of "proving" it. 

To su mmarize, I have suggested that there are three ways of signaling a 
metaphorical intent. First , the speaker can simply announce his intention 
to have the utterance interpreted as a metaphor. Second, the speaker can 
use a semantically anomalous sentence ; such cases appear unequivocably 
to be instances of the speaker signaling a metaphorical intent. Third, the 
speaker ca n use a meaningful sentence, but one whose content, given the 
Context of utterance, is either obviously false or simply irrelevant. Here 
there are three possibilities : The speaker can be intending to signal irony, 
hYperbole, or metaphor. The first of these would seem to be signaled if the 
expected propositional content is directly opposed to that expressed . Hy­
perbole would seem to be signaled if the predication overstates or under­
~tates the abilities or actions of the propositional subject referent. And 
t~a ll y , as a default case , metaphor would seem to be signaled if neither of 

e fi rs t two is indicated . 
p All the examples considered so far have involved cases in which the 
~OPOSition a l subject directly referred to the focus of the conversation. 
no e;.e are, however, at least two other rhetorical devices which rely on the 
pr~ tt ~ .r ~ 1 use of the proposition expressed, but for both of these , the 
\\Ie hOS1tt?nal subject does not directly refer to the conversational focus. As 
of w~ve Indicated earlier, synecdoche involves a syntagmatic replacement 
refe at Would be the appropriate directly referring term by an indirectly 
fOr rflng one, where the two are related by some predetermined hierarchy ; 

eXarnple, "The sail appeared on the horizon ," where "sail" is used to 
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refer to the entire object, the ship. Metonymy, on the other hand, . 
a replacement of the focus term by another term related in some 
way to the first. For example, "The White House announced ... " 
term " the White House" for the direct term, "the president. " 
have not discussed the rules that guide the interpretation 
metonymy or synecdoche, they would seem to bear close rese 
those involved in metaphorical interpretation. 

There may, of course, be problems with the account of how a 
is signaled that has been presented in this section. I may have 
nonliteral use of language that will confound the recognition 
may be oversimplifying the task of recognition by choosing 
obvious. However, I think the basic outline of the program is 
now wish to turn to the question initially posed concerning the 
tion of novel metaphors. 

A pilot study 

To pursue my response to Paivio's challenge to provide some real 
the interpretation of novel metaphorical expressions, I developed 
test items which were clearly semantically anomalous, thereby 
need for a metaphorical interpretation. The principal questions I 
investigate were those posed initially in this paper: 

First, if a metaphorical utterance is given out of context , do 
agree on the most likely interpretation? My hypothesis was that they 
not , since context plays such a crucial role. 

Second , where speakers do differ are their differences 
terms of speaker characteristics , such as age , education, sex, 
ground , and the like? My hypothesis was that they would be, 
with respect to cultural orientation . 

Third, where there is agreement, can the properties which give 
this agreement be inferred, and to what extent are. such properties 
the linguistic description of the utterance? My hypothesis was that 
specify the properties, but that they relate to connotative aspects 
features) of the lexical items involved rather than any denotative 
information. 

There was , however, a second agenda, namely, to determine the 
to which metaphors and the similes which appear to be related 
to them (for example , "John is a pig" and "John is like a pig") 
same zero-context interpretation. Although various linguists have 
lated informally on the translatability of metaphors to similes, 
versa, no one, to my knowledge , has enquired empirically into the 
ity of hearer interpretation. 

To investigate some of these questions, at least at a preliminary 
constructed four sets of twenty-eight sentences, each sentence h 
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ed clearly s~mantically ano~alous by two or . more native ~peakers. 
jUdg fO uPS conSisted of declarative sentences havmg the followmg form: 
'file g A ' "He's an X" 

GrouP . 
B' "She's an X" 

GrOuP ' . C' "He's like an X" 
GrouP . 

D' "She's like an x. " 
Group , dB' d h ' I . d'ff' I groupS A an contame metap onca expreSSIOns, I enng on y 

:ilU~~ gender of the subject; groups C and D contained similes, again 
I~f:erin g only in th~ su?ject gender.. By uSi.ng only prono~inal subjects, I 
d ed to avo id specific Images aSSOCiated With a more specific noun phrase . 
~~~ values of th~ X in the .test wer~ nouns .chosen in as complete.ly an 

systematic fashIOn as possible: A hst of objects observed or mentIOned 
~:ring a day was compiled , and from it twenty-eight objects were selected 
which seemed " interesting," and which clearly would not receive a semanti­
cally acceptable interpretation in the test game. No attempt was made to 
control the conceptual categories from which values for the X were chosen. 

The subjects for this first set of judgments consisted of ten men and thirty 
women, all native English-speaking college students in the greater Boston 
area. The age range was from nineteen to thirty-eight; the mean was twenty­
six. No at tempt was made to control for ethnic or cultural background. 

Each subject was given a set of pages stapled together, consisting of a set 
of instructions followed by 30 separate examples: These included two prac­
tice examples (X = "dog," X = "snail") followed by seven from each of the 
four groups. The sheets of items were arranged in several random orders 
within each group of 28. Four different test sets of 28 items were compiled , 
thereby exhausting the (4 X28) 112 test items . 

Results 

The basic question - whether a metaphor in zero context receives a consis­
tent interpretation _ was answered clearly in the negative , except for the 
two practice items ("He is a dog" and "She is like a snail" - dogs are nearly 
~,:ays ugly; snails are almost always slow). Several examples will illustrate 
t IS . Combining the metaphor and simile responses , for the X = " termite" 
cases, the fo llowing (edited) responses were obtained: 
fie ' . 
self IS a pest , is destructive , eats a lot , eats a little , is little , tears at your sense of 
alw' bores mto any conversation , is deceptive , picks things apart , is a parasite , is 
oUs ays Worrying about you , is always in the way, is petty, is undermining , is insidi-

, IS devious; 

She · 
ass ' IS nosey, is always eating, is tiny, eats you out of everything , is a pain in the 
Un~ spends money quickly, is small , is bothersome, is a leech , is relentless , hides , is 
brai~nted, keeps nagging, digs into others' business , is destructive , has a small 

, IS dumb, is afraid of herself. 
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For X = "a peanut butter and jelly sandwich": 

He: is always falling on his face , is delicious, is mediocre , is difficult to 
is mushy minded, is sweet, has no backbone, is nice but dull , is easy 
American , is an acceptable substitute when no one else is around, is 
together, kids like him, is sometimes boring but basically good for you, is 
taus, is plain, is uninteresting; 

She: is a good standby, is a slob , is mushy, is hard to get rid of, has got it, 
backbone , is a "common type," is plain , has mush for brains , is nice to have 
is not refreshing , is familiar. 

For X = "a compass": 

He/She: is stylish, is well-oriented, is rigid and set in direction , always 
right thing , is scientific , always knows where and how to go, follows you if 
you , is very aware, has a good sense of direction , is indecisive , is decisive , 
in every place, is disorganized, is well organized . 

For X = "a ripe banana": 

He: is soft , is an OK person , is malleable , is mushyheaded , "too dirty 
down," is old and worn, is outmoded, is overripe, is soft, is all yellow, is 
friend ly, is always ready, is harmless , is eccentric, is good now but rotten 
well hung , is phallic; 

She: is oversexed, is raring to go, is crazy, stands out to be picked on, has 
is mushy, is too soft, is fully developed, is hot to trot , is voluptuous, is 
is soggy, is sensitive , is easy to hurt , is slender, takes care of herself, is 
peeled , is too hot , is available. 

Finally, for X = "an octopus": 

He: is all arms , climbs, does a lot , is clumsy, is aggressive , is m 
into everything, can't keep his hands off girls , is grabby (these last three a 
of times) ; 

She: does lots at once, is always hugging and touching , has fingers in many 
domineering , is manipulative , is great on first dates , is all over the place, 
everything, is grabby. 

I think that without much fear of argument, I can conclude that for the 
context interpretation of the similes and metaphors with pronominal 
jects , but separated in terms of the sex of the referent of whom the 
sion is predicated, there is no one "most-probable" interpretation .. 
this would be true for nonpronominal subjects is an open question. 

Four things , however, do stand out from the examples above, 
have taken to be representative . First, there is often a clear i 
in terms of a positive or negative evaluation of the expression. 
"termite" of someone nearly always produced a negative in 
This might, of course, follow from the shared belief that term 

~ -- . -~ .... --
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undesirable . For the case of X = "a caterpillar," however, where 
. :t expect caterpillars to be pretty generally disliked, there were 

mig re positive responses; for example, "He has potential," "She is 
mOoth," and "He is slow and cautious ." Perhaps some general crite­

S;'°dain can explain these differences. 
of ISd there is often (though not always) a significant distinction be­

seco;h; predication of the expression for "he" as opposed to "she" for 
male and female judges. If a male is an octopus, he is nearly always 

ive all hands , after a woman, oversexed, and only occasionally a 
aggres~rso'n. A female who is an octopus, however, is much less aggressive, 
bUSY;abbY, and is more often seen as busy, liberated , ambitious, and the 

lik;hird, although none of the examples was (consciously) picked for any 
ual connotation , nearly every test item evoked two or more interpreta­

:~:ns which were sexually oriented. It is easy to see how this might arise 
~ith "a ripe banana ," "an octopus, " and "a geometric figure" ; but one is 
far less like ly to predict such a response with "a peanut butter and jelly 
sandwich" ("She's a good standby") , "a compass" ("He has a girl every­
place"), "a caterpillar" ("She 's a good date , crawls all over you"), "a pack 
of chewing gum" ("She's cheap") . These sexual interpretations were by no 
means located solely with one or two individuals (though one person did 
seem to get carried away), nor were they made predominantly by the male 
as opposed to the female judges. One subject suggested that the reason for 
this migh t be that metaphors are so often used as a device to mask sexual 
information; I know of no empirical evidence which bears on this. 

Fourth, and finally, though there is wide variation in the interpretations 
provided by the judges , they do not vary totally indiscriminately. Leaving 
aside those more idiomatic expressions (for example, "He's a dog ," "She's 
a pig"), we can analyze the aspect of the X being evoked by the expression 
~s relating what is believed to be (a) a physical characteristic; (b) a behav­
l~ra.1 characteristic; or, (c) a functional characteristic of the object. Many of 
~h e IOterpre tations fit into one of these three categories. Take, for example, 

fi e case X = "a woodchuck ," where , in terms of the above framework , we 
nd: 

~ . Physical: has buckteeth , is ugly, is fat , is hairy; 
. BehaVIOral: is industrious , is an introvert , is shy, eats continually, 

3 Waddles, is always digging , is a careful eater, is plodding, is persistent; 
B Functional: (None, but a possibility would be "predicts spring"). 

owever, we also have: 
fie · . 
br~ce IS ti mely, wears glasses, is always in your business , is a workhorse, needs 

s, . 

WhiCh d 
o not appear to fit well into this classification , although there are 
ons which can be suggested. For nearly all of the test X's, the same 
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sort of analysis resulted: Many of the interpretations could be easily 
to one of the three aspects of the referent as was done above 
woodchuck"; in all cases, however, there was a substantial 
did not seem amenable to this classification. Whether this 
increase with more subjects, or whether it was an artifact of the 
research remains to be clarified. 

To summarize, though there is often a definite orientation to the 
tation (positive/negative), often an obvious differentiation 
interpretation when predicated of a male versus a female, 
definite sexual connotation, and sometimes some properties of the 
can be related to the interpretation, there is little evidence of the 
consistency that would be needed to predict a zero-context in 
This , of course , is exactly what one would hope , if the interp 
metaphor is to be based within the rules of language use, rather 
the rules of grammar. That is, to the extent to which a metapho 
pretation is determined by the context in which it is uttered, 
consistent interpretations should be the zero-context ones. 

I have much less to say on the other questions I raised . There 
evidence that the sex of the judge played any role in the resulting ' 
tion, though with a larger sample some effect might have become 
Since the other possibly important variables, such as education, 
tural and ethnic background were not controlled , I cannot 
their roles . 

The purpose of providing both metaphor and simile test items 
indicated, to determine if there was any difference in their' 
Since the range of responses was so large, it was not possible to 
clear-cut trends. One , however, that did appear to be tenable is the 
ing: The simile was more likely than the metaphor to evoke an 
tion involving the behavior of the X. For example , for "She's like a 
lar," there were several responses of the sort , "She's in the 
development ," whereas there were none for "She's a cate 
"He's like a frog," there were several "He jumps around a lot," 
was only one such response for "He's a frog. " Whether such a trend 
show significance on conventional statistical tests remains to be 

In conclusion, I began this chapter by indicating that I wanted to 
to Paivio 's challenge by investigating the interpretation of novel 
phors . I think that I have done so in a small but significant way. 
presented some precise, factual information about how native 
interpret novel metaphors , and I have indicated that these 
suggest strongly that there is little consistency across speakers, 
supporting the position that the interpretation of metaphor is based 
a theory of language use , not of grammar. Paivio and Walsh say 
metaphor is a solar eclipse ." I suggest , rather, that "Metaphors 
holes in the universe of language" : We know that they are there; 
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. 1t people have examined them; they have had enormous amounts 
tIl e t 

pro(11 y poured into them; and, sadly, no one yet knows very much about 
of eoerg 
t/le(11 · 

NOTES 

ve benefited greatly from discussions with Jean Fraser, John Ross , and 
I h

a
ge Mille r on the ideas presented here. All , however, have expressed reser­

Geol 
( ons about them! 

vab~lieve th at a theory of pragmatics and a theory of illocutionary acts are 
I I'va lent This appears to be the position of 1. 1. Katz (1966) , as well as that of equ . 
Bach and Harnish (1979). Searle (1969, 1975) does not mention the term "prag-
matics" but does make it clear that in his view, illocutionary acts cannot be 
separated from a theory of semantics. R . Lakoff (personal communication) sees 
pragmatics to encompass a much larger domam , perhaps that suggested by 
Hymes (1973) under the term "communicative competence. " 

2 In Fraser (1977) I argue that it is only the predicating expression of the proposi­
tional content that must be determined by use of an analogy, and that the 
referring expression (the propositional subject) is unequivocal. Miller (this vol­
ume) takes this position as well. 

3 Interestingly, we do not find the expressions, "Speaking similely," or "Speaking 
in a simile ," to be acceptable ways to indicate that a simile is intended, perhaps 
because the presence of "like," "as ," or other predicates of similitude serves the 
purpose . Nor do we find "Speaking ironically," which cannot be for that reason, 
since there are no syntactic or semantic indicators of irony which can be indi­
cated only by certain performance features , most notably intonation. 

4 As various linguists have pointed out , there is a fine line to be drawn between 
where syntactic generalizations end, and semantic ones begin . Some , in fact , 
argue that such a distinction is both irrelevant and impossible . It is not necessary 
for me to take sides in this argument here , inasmuch as all I require is an 
agreement that certain propositions cannot be interpreted literally because of 
the propositional structure and the meanings of the individual lexical items. 
One obvious way to investigate predictability would be to ask the judges to 
provide salient characteristics for each of the AS and then determine if the.se 
Correspond to their responses . 
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*The role of similarity in similes 
metaphors 

ANDREW ORTONY 

The chapter by Alan Paivio and Mary Walsh is like a tool kit; it 
the potential for undertaking a serious examination of our 
question that now has to be asked is whether it contains the right 
suspect that as with most tool kits , some of the tools are useful 
problem at hand and some are not. In this chapter, I shall concentrll 
the tool that I believe to be the most important , namely, similarity. 
also discuss briefly two other issues raised by Paivio and Walsh, 
integration and relation . 

Paivio and Walsh argue that the central question surrounding the 
hension (and the production) of metaphors concerns the way in 
novel conception arises from apparently disparate parts. This 
they claim , involves three important concepts, namely those of· 
relation, and similarity. Similarity is involved because the two 
metaphor share attributes. Relation is implicated , because a me 
take advantage of common relations , and also because of its in 
integration . Integration is significant because of the emergence of 
thing new, presumably a result of integrating certain aspects of the 
As I have said , I think that the most important of these three 
that of similarity. For that reason, I shall devote most of my attention 
role of similarity in metaphors , and especially in similes. I think that 
tion deserves a more thorough treatment than I am able to give it, 
relation probably gets more than it deserves . 

Accepting the importance of the question Paivio and Walsh take 
the central one , I shall start by making a few observations about· 
and relation. Paivio and Walsh do not have much to say about in 

~ ~~-~------
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d the fact that it gi.ves rise to a. gestaltli~e represe~tati~n .. They 
beyon .lbly be lieve that thiS representatIOn finds ItS home prImarIly In the 
I'resum< system, rather than in the linguistic system. But they cannot claim 
iJ11ag~r~ies exclusively there , because they believe that abstract concepts 
tltat. \t little or no image-evoking value are primarily handled by the linguis­
~avlngtem. If this is true, then it follows that metaphors involving very 
tiC sys

ct 
ideas will be processed primarily in the linguistic system , such 

abstra ·f . h . H· . having few I any connectIOns to t e Imagery system. owever, It 
Ideas not seem likely that the linguistic system, as Paivio and Walsh describe 
~o~s able to achieve the integration of disparate elements into a coherent 
~h~le . The kinds of representational systems that seem most suited to this 

k are the abstract representational systems that have been proposed by 
~:rious psychologists , often of substantially different persuasions in other 
respects (e.g., Anderson & Bower, 1973 ; Bransford & McCarrell , 1974; 
Kintsch , 1974; Norman & Rumelhart , 1975; Rumelhart & Ortony, 1977; 
Pylyshyn, 1973). Paivio and Walsh do not appear to be very enthusiastic 

about such proposals. 
The second concept that Paivio and Walsh consider to be important in 

metaphors is that of relation . Relation , without doubt , plays a role in 
metaphors, as it does in language in general , but I am not convinced that 
the distinction between similarity metaphors and proportional metaphors , 
which Paivio and Walsh raise , is a very fruitful one, in spite of its illustrious 
origins. When metaphors involve common relations , as they do in propor­
tional metaphors, their essential structure seems to be the same as that of 
similarity metaphors . Typically, similarity metaphors have two terms - the 
first term, often called the topic; and the second term , often called the 
vehicle. A similarity metaphor such as "The man is a sheep ," gains its 
currency fro m the fact that there is something in common between the 
t~pic (man) and the vehicle (sheep) . In a proportional metaphor the only 
difference is that the topic and the vehicle refer to relations rather than to 
objects. I Thus, relations are no more nor less important to the nature of 
~etaphors than are objects. Both are important in that they constitute the 
t Infs of th ings that tie language to reality, but neither of them are powerful 
e~o I: for explaining specific lin~uistic ~henomena. To rely ~n them as b~sic 
of P I natory deVices would be like relytng on grass to explaIn the operatIOn 
mtd awn mower. When the lawn mower breaks, one calls in a mechanically 
~ ed repai rman , not a horticulturalist who specializes in grass. 

met S Palvio and Walsh observe, the underlying principle of a proportional 
manaphor IS that of analogy. Metaphors express an analogy in an indirect 
the sner by leaving out some of its components (see Miller, this volume) . At 
ity b a~e time, as does a simile , a proportional metaphor expresses a similar-

e ween constituents that are not really alike. In the case of proportional 
v I ~ these constituents are relations (see also Gentner & Jeziorski , 
o Ume). Consider the following example from Billow (1975): " My head 
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is an apple without any core." This asserts that the relationship 
head (or at least , someone's) and something or other, is the same 
relationship between an apple and its (removed) core. Clearly, part 
is involved in understanding this is the solution of an analogy of the 
is to ? as Y is to Z. " What makes it a metaphor is not the fact that 
relations are involved , but rather the fact that, literally interpre· .... 
assertion is false. It is false because the relations that are allegedly 
are not in fact similar at all. I shall have more to say on this 
course. Actually, such a proportional metaphor can easily be 
"similarity" metaphor by creating a predicate out of the relation, 
"My head is (like) a coreless apple." The purpose of this apparently 
(sic) manipulation is to suggest that the role played by relations 
comprehension and production of metaphors does not have any 
significance. Whatever the processes are that enable people to u 
metaphors, these processes result in a coherent interpretation of 
that if taken literally is either false , true but uninformative , or 
relative to the context in which it occurs. Whether the implicit 
involves relations or objects seems to be a relatively unimportant 
some analogies are literal analogies and some are not. In either 
involve alleged similarities - similarities between relations between 
rather than between objects themselves . So , as Paivio and Walsh 
question of relations has to be subsumed partly under that of . 
and partly under that of similarity, which I take to be the guts of the 
and which I shall now discuss . 

It is often claimed that metaphors are merely implicit comparisons 
contrasted with similes, which are explicit ones. I have very little 
this view: first , because I do not think that it is true of all m 
second , because even if it were, it would be totally unilluminating. 
that metaphors are frequently used to make comparisons , if it is a fact, 
not mean that metaphors are comparisons . A metaphor is a kind of 
language , whereas a comparison is a kind of psychological process, 
although quite possibly an essential component of certain kinds of 
use , is not the same thing as such a use . 

In any event , it is probably not possible to map all metaphors into 
les ; and if it is not , then it becomes necessary to explain why some 
comparisons are incapable of being made explicit. But a more 
problem with the claim is that even if it were true , or even if it is i 
in a way that makes it plausible , it has no explanatory power unlesS 
assumed that the comparison , implicit in a metaphor and explicit 
corresponding simile, is a literal comparison, that is, a literal use of 
guage. If this assumption were true , then the claim would suggest a 

l 
tionist program whereby metaphors could be reduced to literal I 
But, if the assumption is false , as I shall argue it is , then the co . 
;nvolved ;n both metapho" ("John ;, an 0' '') and ;n ,;m;le, ("John IS 

"",j 
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") still require explanations, because they cannot be construed as 
aO o~ useS of language. In other words , the problems posed by the exis­
litera of metaphors are also posed by the existence of similes, so that the 
teOce tio

n 
of metaphors to similes will contribute nothing to their solution. 

re~:e fact that metaphors are not to be identified with comparisons, how-
does not mean that the process of making comparisons is not of the 

ever'st importance in the comprehension of metaphors (although see 
ut~Oksberg & Keysar, this volume , for a different point of view). I shall 
G uC

c 
that the process of making comparisons is of fundamental impor­

arg~e in the comprehension of similes , and that the process can be con­
t~;ued in such a way as to make it perfectly appropriate for metaphors , 
S ven though, unlike similes, they lack the surface structural linguistic sig­
~als (e.g., the presence of the word " like") which invite an attempt to make 
a comparison. Given my unwillingness to equate metaphors with " literal" 
similes (which I take to be a contradiction in terms) , I feel justified in 
concentrating my efforts on similes , hoping thereby to distill the more 
general notion of "nonliteral" as a prelude to understanding what is in­
volved in the comprehension of metaphors . For convenience, I shall some­
times refer to the terms in a simile in the same way as to the terms in a 
metaphor, using " topic" for the first term and "vehicle" for the second. 

Comparisons are more or less successful or appropriate to the degree to 
which the thi ngs being compared are , or can be found to be, similar. So , if 
understanding similes and metaphors involves making comparisons, and if 
making comparisons involves making similarity judgments, then we need 
to focus on the nature of these judgments . That is why I think Paivio and 
Walsh are right to treat similarity as a central concept. But the current 
situation in psychology concerning the analysis of similarity, particularly of 
meaning similarity, is not quite so gloomy as Paivio and Walsh suggest. A 
~eminal paper by Tversky (1977) attests to this fact. Tversky describes how, 
In most approaches to similarity, the degree of similarity between two 
terms is represented by an inverse function of the distance between their 
~presentations in a multidimensional space (e.g., Carroll & Wish , 1974; 
p ~n ley, 1969; Rumelhart & Abrahamson, 1973; and Shepard, 1974). As 
i al~lO and Walsh suggest, these approaches have their shortcomings. One 

f
s t at they are only appropriate for certain kinds of stimuli, namely, those 
Or who to Ich a small number of dimensions can be found (e.g., colors and 
th~e~) . But for our purposes , there is a particularly serious problem . Since 
ell'd ' Istance between two points (say, A and B) in an n-dimensional Eu-

Ian s . foil pace IS the same whether measured from A to B or from B to A, it 
falso~s that such models of similarity entail something that is empirically 
'tYee , namely, that people's similarity judgments are symmetrical. 2 As 
el(a rsky notes in passing, similes and metaphors are very good counter­
lessll1Ples, for if the terms in them are reversed they may become meaning-

, Or their meaning may change substantially. This tends to be less true 
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for literal comparisons. So , for example, blackberries are prob 
raspberries to the same degree that raspberries are like bl 
for the same reasons. By contrast , billboards are probably more like 
than warts are like billboards ; and even if they are not , 
billboards are like warts would mean something quite different from 
ing that warts are like billboards . If the similarity relation were i 
dent of the relative position of the terms in it , then those positions 
make only a stylistic , not a semantic, difference . 

Finding geometric models of similarity unsatisfactory, Tversky 
alternative account - an account based on feature matching. In 
text , a feature is to be thought of as an attribute or predicate in a 
general sense , so that a feature of X is "something that is known a 
The basis of Tversky 's model , put in words , is that the degree of 
between two objects is a weighted function of their intersecting 
minus a weighted function of the features distinctive to one and 
features distinctive to the other. Tversky presents a good deal of, 
for the goodness of fit between similarity ratings predicted by his 
and those reported by subjects , both for visual and verbal 
ward the end of his paper he says: 

It appears that people interpret metaphors by scanning the feature space 
ing the features of the referent [vehicle] that are applicable to the 
[topic] ... The nature of this process is left to be explained. 

There is a close tie between the assessment of similarity and the internrptAl 
metaphors. In judgments of similarity one assumes a particular feature 
frame of reference , and assesses the quality of the match between the 
the referent. In the interpretation of similes, one assumes a resemblance 
the subject and the referent, and searches for an interpretation of the 
would maximize the quality of the match . (p. 349) 

I think that , for the most part, Tversky is right, and that his 
a long way toward civilizing what Paivio and Walsh see as an 
oped area. However, in my discussion I shall not use the term 
am anxious to avoid giving the impression that I am referring to 
features in the traditional sense, for I am not. I am really referring 
of the knowledge representations of the entities being compared. 
plicity of exposition, I shall refer to these as "predicates" 
subcomponents can be attributed to or predicated of something -
represent knowledge, a belief, or an attitude toward or about 
and that is just what I want. 

In returning to the topic of similarity, I shall start by co 
ordinary statement of comparison with a simile . Certainly, both 
surface structure of explicit comparisons , as can be seen from (1) 

(1) Encyclopedias are like dictionaries. 
(2) Encyclopedias are like gold mines. 
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n going to a rgue that whereas (1) is a literal comparison (encyclope­
Slit l.a: lIy are like dictionaries) , (2) is a non literal comparison (encyclope­
diaS Ie e not really like gold mines) . I have two principal arguments in 
diaS a;t of this conclusion, and because I think that it is an important 
SlIPP~ sian to establish, and because many people find it counterintuitive 
conc limplY assert that it is false, I shall spell out the arguments in detail. 
an~:~ first argument pertains to the intuitions of ordinary people, as op-

d to those of the theoreticians , who are so prone to ignore them . If one 
po:

e 
someone whether encyclopedias are really like gold mines one never 

as S a straightforward positive answer. Very often one gets a straightfor­
getsd negative answer, particularly if the question is posed in contrast to the 
wa;stion : "A re encyclopedias really like dictionaries?" This must mean 
hat people do not believe that (2) is true; they are more likely to say that it 
!s false . By contrast, they normally believe that (1) is true. So , there is a 
~rima facie case for saying that (2) is false . Related to this fact is a linguistic 
fact , namely, that similes such as (2) are much more likely to be found in 
conjunction with hedges such as "sort of, " "kind of, " " in a way," and so on. 
Indeed , when people do not straightforwardly deny the truth of assertions 
like (2) their acceptance of them is invariably accompanied by some kind of 
hedge. So, I think that there is evidence that people generally will assent to 
the truth of an ordinary comparison without hesitation , whereas they are 
quite willing to deny the truth of a simile if they are encouraged to evaluate 
its truth in the same literal way they use for ordinary comparisons . Conse­
quently, I am inclined to believe that ordinary comparisons are generally 
literally true (if they are appropriately intended as such), whereas similes 
are literally fa lse. 

My second argument is a kind of reductio ad absurdum. Suppose one 
argues the other side of the issue. Suppose, that is , that one vigorously 
maintains that similes are literally true. On what basis is that argument 
adVanced? The answer is that it is based on the belief that to some degree , 
and in some respect or respects , everything is like everything else. So , if 
e~erything is like everything else , then certainly encyclopedias are like gold 
:In~~ , and they are also like ice cream , infinity, and anything else you care 
Be ~ In k of. But this argument has some curious consequences, the most 

nous of which seems to be this . If all similarity statements are true by 
of the fact that everything is like everything else , then there is no 

ty of a similarity statement ever being false. This means that simi­
;.tatements are necessarily true , which means that they are tautolo­

~ Ince tautologies convey no new information, similarity statements 
is p~n~ey no new information. Apart from this conclusion being absurd, 

a1nly false, for to say that the structure of an atom is similar to the 
inf of t~e solar system , can indeed be to say something that conveys 

~rmatlon . In fact, it is a fairly standard way of teaching the rudi­
a atomic physics . Furthermore, if similarity statements have the 
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characteristic (one that is not shared by any other class of 
statements) of being always true, another problem arises. One of 
sons that assertions are meaningful is that there always exists the 
that they are false, just as with orders there exists the possibility 
will not be obeyed, and with promises, that they will not be kept. 
nothing contradictory about asserting that encyclopedias are not 
mines , yet there would have to be if one were to accept the 
described above. Thus , again, one has to conclude that to deny 
similarity statements can be false is an untenable position, and if 
be false , there seems to be no objection to saying that similes, if ' 
like ordinary comparisons, constitute good examples of false 
statements. 

I have several times used the phrase "similes , interpreted like 
comparisons," or phrases like it. The time has now come to explain 
is supposed to mean. When we are faced with a similarity statement 
literally true , it is always the case that some of the predicates that are 
tant to one of the terms are also important to the other term. The' 
tion of ordinary similarity statements can therefore be regarded as 
the determination of shared high-salient predicates in much the 
Tversky envisions it. The point about similes is that this procedu~ 
produce no such shared predicates at all, unless those predicates are 
selves interpreted metaphorically.3 In his chapter in this volume, 
makes much the same point. Now, if the ordinary procedure for 
similarity statements involves finding shared high-salient predicates, 
as both Tversky's theory and my intuitions tell me , one of the 
determining the degree of similarity is the quality of the match, 
number of shared high-salient predicates, then, since the terms in a 
have no such shared predicates , the procedure will fail to find 
important in common between the two terms . Thus , to say that 
alike, is either false, or metaphorical. So , from now on I am going to 
ordinary similarity statements as being "literal comparisons" and I 
to refer to similes as being "nonliteral" comparisons. The question 
has to be answered is: "What are the processes involved in 
coherent interpretation of a nonliteral comparison?" 

According to Tversky, one "assumes a resemblance . . . and 
an interpretation of the space that would maximize the quality 
match ." But how does one know to do that , rather than to do what 
has to be done for literal comparisons, namely to assume the feature 
and find the match? Tversky seems to be proposing two related but 
ent operations, but the surface structures of the comparisons 
clues as to which one is applicable. Perhaps the default process is 
that applies to literal comparisons; then , if no match is found, the 
reinterpreted to produce one. But suppose the process for 
literal comparisons were just the one that Tversky says applies in 
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ho rs , namely, finding predicates of the second term that are appli­
llletilP the first. Then, the same process might work for both literal 

to ns and for nonliteral comparisons (similes) . Of course, this pro­
ht not to succeed if just any old predicates can be applied, since the 

g "is a thing" can be trivially applied to both a gold mine and an 
ia. We will have to restrict the predicates to be applied, at least 

~'Ir.;Uf1~~ salient ones. Paivio and Walsh 's interesting suggestion that 
Y, vehicles a re better than abstract ones, may thus relate to the fact -

't is a fact - that concrete terms have more salient predicates associated 
I them than do abstract terms , as well as to the fact that they are more 

·ble. Before proceeding, it is important to point out that the distinc-
between salient and nonsalient predicates is not a sharp one. In ex-

me cases, however, it is obvious . There are doubtless large individual 
~~erences resulting from the different conceptions and experiences that 
differen t people have of things. My use of the notion of salience here is 
based on an operational definition , a solution that may satisfy psycholo­
gists, but that probably leaves philosophers cold. 

The concepts of gold mines and encyclopedias, like all concepts, have 
predicates associated with them which vary in their salience according to 
the context in which they are used (see Anderson & Ortony, 1975). Sup­
pose that the comparison process takes the predicates of "gold mines" and 
tries to apply them to "encyclopedias ," starting with the most salient. We 
get back to Tversky's notion of matching by having the criterion for a 
predicate applying to a concept as being the appearance of that predicate 
somewhere in the topic concept's internal structure. Now, there are either 
very few - or more likely, no - high-salient predicates of "gold mines" that 
are also high-salient predicates of "encyclopedias"; and for that reason I 
ha~e suggested that (2) is not a literal comparison; but there are high­
sahent predicates of "gold mines" that are lower-salient predicates of "ency­
~Iopedias,,, and for that reason (2) is an interpretable comparison. This 
ea.ds to the following account: in a comparison , "A is like B," if high­
~ah~nt predicates of B are also high-salient predicates of A, then the com­
.. :nson IS a lite ral one and the two referents will be judged as being 

ea~ly" similar. If a high-salient predicate of B is a less-salient predicate of 
w ereas there are high-salient predicates of B that cannot be applied to 
at all , then we have a simile. If no high-salient predicate of B can be 

. to A then the comparison is e ither uninterpretable , or nonsense (if 
It IS a difference) . 

should be noted that similes can easily be modified so as to come very 
at:~ being literal comparisons. If a modifier is introduced that is in fact 

nbute with respect to which both terms are comparable, then by 
n ly increasing the salience of that attribute for the A term, the 

f may result in a match of high-salient predicates. So we can 
o modifiers as emphasizing (that is , increasing the salience of) predi-
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cates that correspond to them, and consequently they serve to . 
matching salient predicates, by specifying them and accentuating 
Thus, while (3) is a simile, (4) is much more like a literal co . 

(3) His face was like a beet. 
(4) His face was red like a beet. 

The difference between the two is that in (4) the salience of a 
(redness) of the referent's face has been increased , thus rendering 
of high-salient predicates, whereas in (3) the match is of high­
salient predicates . It seems , therefore, that whether a particular 
language on a particular occasion is literal or nonliteral , is a 
degree rather than a question of kind. 

I shall now review some preliminary data that I have collected 
relate to the role of shared salient predicates in literal and non 
parisons. In a predicate elicitation task , subjects were asked to 
predicates of 40 terms ; 10 terms were given to each of four 
subjects. The 40 items were derived from 10 triplets of compari 
triplet contained a simile such as (2) and two literal comparisons, 
each of the terms in the simile. Thus, if (2) were the simile , (1) 
one of the literal comparisons (for encyclopedias) , and (5) would 
other (for gold mines) . 

(1) Encyclopedias are like dictionaries. 
(2) Encyclopedias are like gold mines. 
(5) Gold mines are like oil wells. 

Subjects listed an average of just over six predicates for each of 
items . Having listed the predicates for a particular item , each 
ranked the predicates for importance and then indicated how 
them , in order of importance , were felt to be necessary to identify 
to someone who did not know what it was. This was taken as the 
tional definition of salience . Subjects rated an average of about 
cates per term as being salient. The predicated similarities were 
in accordance with Tversky's formula ; the resulting values were 
much lower for the similes than for the literal controls . 

The point of interest for the moment , however, is the relative 
of shared predicates appearing for the literal and non literal co 
Referring now only to salient predicates, about 25 percent of 
for terms in literal comparisons were listed for both the terms, 
with only about one percent for similes. If these values are weighted 
ing to the frequency of mention , the difference becomes even 
matico These data show that the terms from the similes had 
common salient predicates , whereas those in the literal 
many. The conclusion to be drawn is that if, in saying that two 
similar, one means that they have important things in common, 
data strongly suggest that similes , or at least the terms in them, 
fact similar, whereas the terms in literal comparisons are . This , of 

l -
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Table 16.1 

Billboards 

are used for advertising 
are found by the roadside 
are large 
etc. 

Warts 

are found on the skin 
are usually removed 
are ugly 
are growths 
etc. 
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t to say that a similarity between the terms in a simile cannot be found , 
~Ot in fi nding such resemblances , the interpretation of the simile would 
u se to be a literal interpretation . 

ce~t is instructive to look at a particular example to see the relationships 
between high- and low-salient predicates . Consider the simile expressed in 
(6) , which was allude~ to earlier: 

(6) Billboards are hke warts. 
Table 16. 1 lists the predicates that were most frequently mentioned as 
being salient for each term. These predicates are listed in order of likeli­
hood of mention. The most frequent one was listed by over 90 percent of 
the subjects, and the less frequent ones , by about 40 percent. It would not 
be unreasonable to use the probability of inclusion as a salient predicate as 
a first -orde r approximation to the degree of salience. On this basis , one 
would have to say that 0.40 was a high value. That happens to be the value 
for "ugly" wi th respect to warts . Now "ugly" did not occur at all as a high­
salient predicate of "billboards ," but it was listed as a predicate with a 
probability of about 0.07 . Thus it seems justifiable to say that being ugly is 
a high-sali ent predicate of warts , though a low-salient predicate of "bill­
boards." Notice that there is no high-salient predicate shared by each of the 
ter~s , so that the comparison expressed by (6) is a nonliteral comparison , 
Or sIm ile , ra the r than a literal comparison. Billboards are not really like 
w~rts , they are only like warts metaphorically speaking. 

argued earlie r that there was a big difference between asserting (6) and 
asSerti ng (7) : 

A (7) Warts are like billboards. 
"b~l1l~ terpreta tion of (7) would involve finding high-salient predicates of 

~ards" that are low-salient predicates of warts. So , one might suppose 
I t e POint of uttering (7) would be to emphasize the fact that warts can 
arge and conspicuous , and so on , rather than that they are ugly, for 
;e high-salient predicates of billboards that might be applicable to 

th he lack of symmetry in non literal comparisons is thus due to the 
at the terms have nonoverlapping sets of salient predicates . Litera l 

ns may also be asymmetrical due to the fact that some applicable 
tes of one of the terms a re not high-salient predicates of the other. 
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But , since there are always shared salient predicates of both , the 
symmetry is less obvious and less radical (Ortony, Vondruska, 
Jones, 1985). The difference between the meanings of (6) and (7) 
me to be far greater than that between (8) and (9): 

(8) Warts are like sores. 
(9) Sores are like warts . 

In this pair, the primary difference is due to the change in what is 
talked about; the basis of the comparison is substantially the same 
case , even though it might not be identical. The same is true for the 
ries and blackberries case discussed earlier. In any event , one 
certain; any treatment of similes and metaphors must account for 
that they are radically asymmetrical. The account I have offered 
capable of doing that if nothing else. 

My discussion of the role of similarity has so far been prim 
cerned with establishing an empirical criterion to distinguish 
non literal comparisons. This criterion has been cast in terms of the 
to which high-salient predicates of the second term are high- or 
predicates of the first. I have suggested a way in which the same 
could underlie the comprehension of both literal and nonliteral 
sons. The process would be a "predicate application" process 
known salient predicates of the vehicle would be applied - as it 
experimentally - to the topic. But if we unpack the notion of " 
tion ," what do we get? If the process involves trying to apply a 
the topic , what criteria are there for determining whether the 
was successful or possible? As we saw earlier, one way is to see 
predicate being applied is already known to be a predicate of the 
it may be that predicate matching has to be construed as an integral 
the predicate application process , a part that is sometimes successfU 
sometimes not. This then raises the question of what happens if the 
applied predicate is not already a predicate of the topic (for the 
hearer) . If a great deal is known about the topic , matching could 
major role , but if little is known , insufficient to give a coherent 
will be to no avail. Furthermore , in such cases , the process of 
selection, in which predicates that can be applied are applied , may be 
less efficient than a process of predicate rejection in which all p 
the vehicle are assumed to apply unless there is some fundamental 
patibility. What is here being suggested is this: when very little is 
about the topic , predicates from the vehicle which are clearly incOIT,y" 
with it are rejected ; the manner in which , and extent to which, the 
predicates do apply is hardly determined at all. This sometimes 
the metaphor being misunderstood and misleading (Spiro , Feltovich, 
son , & Anderson , 1989). On the other hand , if a great deal is known 
the topic , the predicates that apply are selected and the resulting i 
tion is more specific and more restricted. This distinction has , I think, 

- - ----....iIII..! 
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t consequences with respect to the creation of the " novel concep­
iIflPortaI;y" that Paivio and Walsh talk about , and I shall return to it shortly. 
tllal eO

u 
osition that I have adopted is still basically one that denies any 

'fhe P ota ll y important difference in the processing of literal and non­
~l1d~~~rnpari sons. I am incline? to believe that this is true for literal and 
litera I orical uses of language 10 general. Of course , there are cases in 
lfIe~a~ 1 hea rer or reader may fail to come up with a coherent interpretation 
W~IC ;he processes we have described. There are often occasions upon 
IIsl~gh one says to oneself: "I wonder what on earth that was supposed to 
whle " In such cases, I think that some relatively more deliberate problem­
[11~a.~.g strategies a re brought to bear, initiated by a kind of Gricean prag­
SO ~~c analysis (see Grice , 1975), as described in the chapter by Searle . 
~ach an analysis would require a person to relate the utterance meaning to 
t:e speaker mea~ing ~y .re~olving ~pparent v!olations of the implicit conven­
tions governing hngulsttc mteractlOns . Specifically, I assume that when the 
reader or hearer fails to (sensibly) interpret something which he or she has 
reason to believe was intended to be meaningful , there follows an attempt 
to render the violation of the conventions (probably those of being relevant 
and of being sincere) only apparent. The hearer would then assume that 
there is a detectable basis for comparison and would engage in processes 
that might help find it. But, of course this general account applies equally 
well to obscure literal uses of language . There may be a difference in the 
particular li nguistic conventions that are violated , but a deliberate "figur­
ing out of the intended meaning" is certainly not something that is necessar­
ily restricted to nonliteral uses of language (Ortony, Schallert , Reynolds , & 
Antos, 1978) . 
. A reasonable complaint that could be made at this juncture is that my 

discussion has centered around similes and has left their relevance for the 
topic of metaphor unspecified. So I shall now devote a few moments to 
!alking about that relationship . Insofar as the comprehension of metaphor 
lO~olves making comparisons , one might suppose that the processes re­
qUired to comprehend metaphors would overlap with those required to 
:mprehend similes . It has been argued , for example by Kintsch (1974), 
th at the comprehension of metaphor in fact proceeds by the conversion of 
(a; metaphor into a simile. But even if one were to accept this suggestion 
De S~mlng that the conversion is always possible, which I doubt) , the man­
to rbln Which , and the reason for which , the conversion takes place still has 
siml.le explained . Consider (10) , which is a metaphorical statement of the 

e (2): 

\V~~O) EnCyclopedias are gold mines. 
rnigh~ a hearer \or reader) encounters (10) in a particular context , there 

cOme a pomt at which he realizes that if it is interpreted literally it is 
false or nonsensical. And, unlike a simile , it does not have the 
characteristics of a comparison; so even though the processes for 
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2 It should be noted, however, that there have been proposals to modify 
models so as to avoid this difficulty (see , for example , Krumhansl , 

3 This is a complicated question that is beyond the scope of this 
important to realize , however, that it need not lead to infinite regress. 
argue for a recursive comprehension process. The stop rule would 
detection of a match prior to reaching some processing threshold , or 
to do so. In this case , the result might be an awareness of failure to 

---~"",j 
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Images and models, similes and 
metaphors 

GEORGE A. MILLER 

I shall try to defend a version of the traditional view that a metaphor is an 
abbreviated simile , and that the thought provoked is the kind required to 
appreciate similarities and analogies. In the nineteenth century that kind of 
thought was called "apperception ." 

"Apperception" is one mentalistic term that has not been rehabilitated 
by cognitive psychologists in recent years ; perhaps it is time we got around 
to it. For Herbart (1898) "apperception" was a general term for those 
mental processes whereby an attended experience is brought into relation 
with an already acquired and familiar conceptual system. Today our psycho­
~ogical journals are full of terms like "encoding," "mapping, " "categoriz­
Ing," "inference ," "assimilation and accommodation ," "attribution," and 
SOh on ; perhaps " apperception" would be a useful superordinate for all of 
tern . 

It I understand Herbart correctly, his general claim was that new things 
learned by being related to things already known ; he built his educa­

psycho logy on the belief that if teachers know what their pupils 
they ca n relate ideas they want to teach to ideas the pupil has already 

· .... lered. Although Herbart's term has passed from fashion, the educa-
it ph ilosophy of maximizing transfer of training seems as sensible now 

did a century ago. In my view, much of the scientific interest of an 
of metaphor derives from what it might contribute to a theory of 

tWe P~ ion appropriate to the psychological and educational concepts of 
In ntIeth century. 

Order to stay within manageable limits , I shall ignore the sort of root 
rs whose detailed development can motivate elaborate literary or 
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scientific constructions ; I shall concentrate on what might be 
metaphors , which can enrich a single phrase or sentence. And , 
metaphor can be written, I shall refer to the recipient of the 
"the reader." I 

Textual concepts 

The need to understand how people relate new ideas to old is 
acute in the psychology of reading. As a person reads and un 
passage , the new information he encounters has to be related -
store of general knowledge - to his "apperceptive mass ," as it 
called - and to his internal representation of the passage itself. 
information is added, of course , it becomes part of the old info 
which further new information can be added , and so a "textual 
grows as reading proceeds. Reading with comprehension is a 
example of apperception in action. I shall first sketch my view. 
apperceptive processes involved in reading comprehension, then 
the comprehension of expressions of similitude, and finally consider 
phor as posing a particular kind of apperceptive difficulty. 

Remembering 

What happens as we read a descriptive prose passage? If we attend 
and try to understand , we do more than move our eyes along the 
mumble words to our inner ear. It changes us . When we finish 
have something that we did not have before we began. The 
problem is how to characterize the change that occurs in a reader 
has carefully read a passage of straight , expository, descriptive 

Images. One approach is introspective . Indulge me , therefore, by 
pating in an experiment in self-observation. Below is a descriptive 
taken from Henry Thoreau 's (1937) Walden. Read it attentively, 
same time try to keep track of what is going on as you read: 

Near the end of March , 1845 , I borrowed an axe and went down to the 
Walden Pond , nearest to where I intended to build my house, and began 
down some tall , arrowy white pines , still in their youth , for timber . . . 
pleasant hillside where I worked , covered with pine woods, through which I 
out on the pond , and a small open field in the woods where pines and 
were springing up. The ice in the pond was not yet dissolved , though 
some open spaces , and it was a ll dark-colored and saturated with water. 

My introspections on reading this passage persuade me that I built 
thing in my imagination - a sort of mental picture to which I added 
as I encountered successive phrases and sentences. Let me call 
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an " image." Since I am well aware that what took shape in my 
J1 ~ s different from a photographic image , or a perceptual image, of 

JIIiod ~~de and landscape that Thoreau was describing , I need to qualify 
tbe eP

1
1S 

I in o rder to mark the difference: I shall call it a "memory image" 
tbiS la Jeer I fee l there is danger of confusing it with something more substan-

benev 
~ r detai led . 
tlal ° memory image grew piecemeal in roughly the following way. First I 
~y hat the time was late March; I formed no image at this point, but filed 

~ea t y for possible use later. (This is not a satisfactory account: I shall 
It aw~ to "March , 1845" below.) Next, I saw an indistinct Thoreau borrow 
retu~e from an even less distinct somebody and walk, axe in hand, to some 
an ads nea r a pond . The following phrase turned the trees into white pines, 
wo; I saW Thoreau, his back toward me, swinging his axe on them. The 
an xt sen tence introduced a hillside; suddenly the ground in my image tilted 
n~d the scene became firm. Then it was a simple matter to add the pond , 
:he open fie ld , the melting ice. 

I make no substantive claims about my personal imagery, which I know to 
be predominantly visual; you may have smelled the piney woods or heard the 
axe bi ting into the trees. My point is that I felt I was doing something 
constructive as I read the passage; the result of this constructive mental 
activity was a memory image that summarized the information I had ex­
tracted fro m the passage. Although the memory image remained vague in 
many respects, it was nonetheless a particular image , just as the prose pas­
sage by Thoreau is a particular passage. Indeed, part of my memory image 
was an image of the passage itself, as well as the scene it described . 

One way to characterize the change that occurs in reading, therefore, is 
to say that you construct an image as part of the process of understanding 
the passage, and that the image helps you to remember what you have 
read . It helps you to remember in the following sense. If, after putting 
down the book, you were asked to repeat what you have read, you would 
probably not be able to repeat it verbatim . Nevertheless , you could reacti­
Vate your memory image and describe it , thus generating a different prose 
fassage , but one that (if your memory is good) would be roughly equiva-
ent to the '. I . . d h ' h ongma passage that msplre t e memory Image . Many psyc 0-

experiments have shown that people forget some details and em bel-
Others , so the process is not perfect. But the memory image provides 
. reCord of the passage and of information extracted from it - a record 

""hiS ~o nstructed as the passage is read, phrase by phrase. 
I e I . 

COnic character of memory image should not be exaggerated. The 
f from Thoreau was deliberately selected; many others would have 
ar more difficult to visualize . Moreover, some people claim not to 

sUch imagery; they search their mental furniture in vain for anything 
Ing a picture of the description they are reading . If we are to 
these people (and I do) , there must be other ways to remember 
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what is read . Let me generalize what I mean by "memory image," 
fore , to include all mental processes that can construct a particular 
of a particular passage and of the information extracted from it. 
people , it is convenient to exploit the apparently enormous storage 
ity of the perceptual system in order to construct this record, but 
the only way, and, for some passages , it is not even an easy way to 
and preserve that record in all its individual particularity. For 
stract passages , the memory image may be predominantly an image, 
or auditory, of the text itself. 

All of this is surely familiar to anyone who has thought about 
have gone over it in order to make clear what I mean by a memory 
and what the intuitive basis is for claims that understanding a 
this one is a constructive mental process. 

I shall add only one point that is sometimes overlooked when 
images are discussed: the vagueness of the image is critical to its 
memory images had to be completely detailed , like pho 
could not preserve the incomplete information given by written 
tions . Thoreau did not describe every detail of the hillside above 
Pond ; a reader who wants to remember accurately what Thoreau 
scribe had better not clutter the memory image with details that 
provided. It may be impossible to construct an image that does not 
some extraneous information that is merely suggested, not entailed, 
text (Anderson & Ortony, 1975); a reader lacking any knowledge 
New England countryside, for example , would not construct the 
image as a reader who knew it well. My point is simply that such 
from general knowledge are potential sources of error, even 
appear highly probable in the given context. 

Models. This account of imagery formation will be persuasive to 
people, but let me now describe another way to characterize what 
as I read the sample passage . 

First , I cleared my mind of other matters. This initial attitude was 
which , potentially, any state of affairs at all could be represented. 
read the first sentence and encountered Thoreau borrowing an axe, 
that information to narrow down the variety of possible states of 
just those that included Thoreau borrowing an axe. When I read 
he went down to the woods by Walden Pond , I narrowed the 
even further , now to those that included Thoreau with his axe 
the woods by Walden Pond. As I continued to pick up information 
passage, I used it phrase by phrase to restrict the set of possible 
affairs that I was considering. By the time I finished , I had narrowed 
this set considerably, but there were still indefinitely many 
left - alternatives I had not gathered sufficient information to l among. 

.... 
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hen I described my ima.gery,. I described th~ process as constructive. 
VI cond account I have gIven IS not constructIve, but selective. As each 

'fhe 
SC f information is understood and added to the image , it is used to 

itern to a smaller subset of possible states of affairs compatible with the 
selec . h" hi " e Constructmg somet mg IS not t e same as se ectmg It. Moreover, 
irnag n'd product is different . The constructive process results in a memory 
~he ec a single representation of a scene whose particularities correspond 
unag , . I .. f h Th I . I ely to the partlcu antles 0 t e passage. e se ectlve process, on the 
c ~ser hand , results in a collection of possible states of affairs that corre­
ot 11d to the written passage only with respect to their shared features, but 
spa . 

hich differ from one another m all other respects . 
w On first hearing the selective account , many people feel it violates com­
mon experience. It is hard enough to hold one memory image before the 
mind's eye. How could anyone deal with an indefinitely large collection of 
images si multaneously? I agree completely with this complaint. Indeed , I 
wou ld insist on it because it shows so clearly that whatever the mental 
representations are that the reader is selecting among, they cannot be 
images. If we are to take the selective hypothesis seriously, we must be 
clear that the sets of possible states of affairs among which the reader is 
choosing are not images . The simplest way to remember that is to give 
these sets a different name. I shall call them "models" of the passage. Since 
there are many different kinds of models (Black , 1962a) , however, I shall 
call them semantic models when there is any possibility of confusion. 

A semantic model for a given text , then, is the set of all possible states of 
affairs in which all of the information in the memory image for that text is 
true. In order to be a member of this set , any particular state of affairs must 
be consistent with all of the information the reader has been given . All of 
the facts stated in the description are necessarily true in the model - they 
are true of every element in the set. Any facts that would contradict the 
fa~ts stated in the description are necessarily false. And any facts that have 
neIther been given nor contradicted are possibly true - they are true of 
sOme state of affairs contained in the model , but need not be true of all. 

Semantic models are more abstract than memory images . A model is a 
~et of th ings, but I have not yet characterized those things - all I have said 
~s It h a~ they are not images. We could , without violating the spirit of the 
i e ectrve hypothesis, think of them as potential, but as yet unimagined, 
o7a~es. O r, in keeping with a more linguistic interpretation, we could think 
Pa t e model as the passage plus the set of all possible continuations of the 
ab~s~ge. As we read the passage , we construct a memory image that en-
~s us to narrow the set of possible continuations . 

thin on.sider. models from the author's point of view. Thoreau had some­
des g. In mmd when he wrote the passage we read. If he wrote it as a 
tio Cflption of an actual scene - if his model contained just one representa-

n of a unique state of affairs - it is not difficult to understand how he 
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could have used the model to determine that every sentence he 
true of that scene. On the other hand, if he was writing from 
had probably forgotten many specific details, in which case the 
selected by his image contained more than one representation 
with what he remembered, but he could still use his model to i 
every sentence he wrote was true in the model. 

That is how semantic models are usually thought of. It is 
the model is given in advance, and sentences expressing various 
then be judged as necessarily or possibly true or false in that 
short, an author uses a semantic model to select true descriptive 

Now consider models from the reader's point of view. Initially, the 
has a very general model ifhe has any at all. The reader is given, not a 
but a text , a string of descriptive sentences. He must discover a model 
compatible with those sentences - a model that includes the author's 
as a subset. The reader's basic assumption must be that the sentence! 
given are true . Then his task becomes just the reverse of the 
reader uses the true descriptive sentence to select a model (Cushing, 

Textual concepts. I have now presented two ways to characterize 
on when a person reads a passage of descriptive prose. Since 
different , you might be tempted to ask which is correct. I claim 
are correct. 

A reader has both a memory image and a model. They serve 
different purposes . The memory image serves as a mental surrogate 
descriptive passage itself. It is a historical record, accurate just to the 
that it contains all, and only, the information in the passage. The 
the other hand , keeps the mind open to future possibilities. Its 
might be illustrated as follows: 2 reinstate your image of Thoreau's 
and use it to decide whether there was any snow. The passage 
mention snow; if your memory image is accurate, it will not have any 
either. If all that you had were this image , you would have to 
because there is no snow in your memory image . Yet you know that 
that Thoreau did not mention snow in what you read does not 
there was none. If you answer yes , however, you may be going 
beyond the information given . For all you know, the next sentence 
"There was no snow that winter. " All you can say is , "It is noSSJV'''I 
there was snow, but I don't know yet." 

What does your ignorance imply? If you were looking at a real 
someone asked whether there was any snow, you would have 
culty answering. In order to know that you do not know, there 
some mental machinery that supplements your memory image . That 
tional machinery is the semantic model, which differs from a real 
being a whole set of representations of alternative states of affairs, 
with snow and some without. Bishop Berkeley once argued that 

~ ___ ._. _----"ill 
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b -t ract ideas, because ideas are images and images are particular ; 
00 a ~t have an image that simultaneously contains snow and does not 
can~now. In order to answer Berkeley's objection , we must supple­

_ ages with models. Models , by definition , contain alternative repre-
1m . 'bl ' h h . ns that are IOcompatl e WIt one anot er. 

seotatlO s insofa r as they preserve information provided by the preceding 
Image, . 

S
e are creatures of the pragmatIc theory of language. That is to say, 

d'scour , . . 
~ nt sentences can lead to the constructIOn of the same Image , and the 

dlffer:entence in different contexts can lead to the construction of different 
~arnees_ How a person constructs an image that a given passage is intended 
Jrn~~scribe on some particular occasion of its use is a central problem for 

pragmatic theory of language. Models , on the other hand, provide a 
80Ychanism fo r assigning truth-values, and to that extent they are creatures 
~ethe semantic theory of language. There is no conflict here . The image, 
~ke the text it enables us to remember, is a particular image , corresponding 
to a particular list of criteria for selecting an abstract model compatible 
with that list. 3 

In short, remembering a descriptive prose passage depends on two com­
plementary and mutually supporting processes , one constructive and par­
ticular, the other selective and abstract. The constructive process preserves 
the particular criteria given by the passage for the selection of an abstract 
model consisting of all the potential states of affairs that could satisfy those 
criteria. 

I shall call the combined image/model that emerges during the process of 
reading the reader's "concept" of the passage; and I shall call the 
constructive/selective processes that are involved his "synthesis" of that 
concept. If the extension of a concept is understood to be the set of things 
that are instances of that concept, then the reader's model corresponds to 
the extension of his concept of the passage ; if the intension of a concept is 
What a person must know in order to determine its extension, then the 
I .r 's image corresponds to the intension of his concept of the passage . 
n thIS respect , a reader's concept of a particular text is similar to the 

al and lexical concepts that are used to synthesize it. Since not all 
'''On~~Pt.s are equivalent, however, I shall refer to the reader's concept of a 

e IS reading as a "textual concept" whenever there may be danger of 
derstanding. 

At this point , I could begin to talk about metaphor. I could claim that a 
r POses an apperceptive problem . I shall get around to such a claim 

By, but my account is still deficient in a very important respect. 

Understanding 

Stud.y of reading comprehension is more than a study of how a reader 
Information by decoding , parsing, and interpreting a text , or how 
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he uses that information to construct an image of the passage 
enable him to select a model of its possible continuations . It must 
study of problem solving (Thorndike , 1924) , in which anything 
knows about the world, or about the uses to which texts are put, 
exploited to help him solve the problem: What concept did the 
in mind when he selected these particular sentences? In order to 
stand a passage, readers must relate the textual concept they are 
ing to their general store of knowledge and belief. 

Grounds. A notion that has received much attention is that one 
stands a sentence if one knows the conditions under which it 
true. There are good reasons to think this notion is too narrow, 
take it seriously for a moment. It presumes that you already 
deal about whatever it is that the sentence is about ; you are 
search what you know for the truth conditions of the sentence. 
logically, this means that in order to understand a sentence 
establish a particular kind of relation (a verifiability relation) 
concept that the sentence expresses and your general 
world. If you cannot establish that relation, you do not 
sentence; if nobody can establish the relation , the sentence is 

ably) meaningless . 
A broader relation than verifiability must be established 

text and general knowledge . What that relation is and how it is 
are central problems for the psychology of apperception. I have no 
to offer, but , in order to hold a place for whatever solution the 
bring, let us say that you understand a sentence if you know the 
under which a person would use it. Use conditions are sufficiently 
than truth conditions to cover most apperceptive relations. I shall 
use conditions as the author's "grounds" for what he says , and shall 
that the appreciation of the grounds for a sentence is drawn 
general knowledge and belief about situations or events similar 
described or imagined in the textual concept. 

Under this formulation , you can understand sentences that defy 
tion if you can appreciate the author's grounds for using them. 
completely abandon the notion of truth, however, because readers 
begin to search for the author's grounds unless they are willing 
what is said as true of the concept the author has in mind. In 
intended to convey literal truth , of course , use conditions are 
different from truth conditions, but not all writing is intended to 
literal truth. We must , therefore , reconsider the reader's truth 

The truth assumption. I have said that the semantic model 
text contains all possible developments of the text that do not 
anything in the memory image. The apperceptive problem 

l A 
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la tion is "contradict." I can illustrate it by supposing that the first 
t rJ1,u 
1
0 of Thoreau's passage had read as follows: 

nd of March , 1845, I borrowed an axe and drove my automobile to the 
the eWalde n Pond , nearest to where I intended to build my house ... . 

by 

Id immediately see a contradiction, since there were no automo­wou 
. 1845. 

h
Jn 

e does the knowledge required to recognize this contradiction W er . 
f am? Not from the memory Image. I , at least , have no more trouble 
~ng automobiles in 1845 than I had revising Thoreau 's passage . And 

the model selected for the passage , since (as described so far) the 
is constrained only by the image. The source of the contradiction is 

L'_D.vh pre. Somewhere in my store of general knowledge , I have the infor­
required to infer that automobiles did not exist in 1845. General 

must playa role in the process of understanding . It must pro-
some grounds for what the author has written. 

What happens when we encounter a contradiction? Obviously, the com­
system does not blow a fuse and quit. In this example ,we recog­

that Thoreau could not have written the passage. Someone who lived 
the invention of the automobile must have written it. Either the genre 

not what it seemed to be - it is parody, perhaps, or science fiction - or 
there has been a misprint - "1945" being accidentally printed as 

1845." That is to say, we revise our concept of the passage in such a way as 
preserve our assumption that our textual concept is true . 
It is bana l to insist that reading comprehension depends in some way on 

I knowledge not given in the text. But how general knowledge 
its contribution is often misunderstood. We might , for example, 

of the model for a passage as being selected, not solely on the basis of 
extracted from the text, but from all the information the indi­

has gained from his experience throughout life, up to and including 
. . r. much of the text he has just read . In a sense , this view is correct , 
IS IOdlcated in recall by the intrusion of other knowledge that was not 

y stated or entailed in the original text. On the other hand , it 
. be completely true , since if the textual concept of the present pas­
IS not kept distinct from other knowledge in some degree , the memory 
c~nnot serve its purpose - when asked to recall a text , any fragment 

prevIOUs experience might be described. We must assume , therefore , 
the ~emory image for a text is isolated from general knowledge as a 

of the current episode. A reader will normally assume that what he 
about the real world can apply to the world he is reading about 

b the text says otherwise) , but if he confuses those two worlds , he will 
A e able to recall the text accurately. 

nOther reason the memory image cannot be assimilated directly into 
knowledge is that truth in the model must be kept distinct from 
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truth in the so-called real world , or in our general knowledge of that 
Literary critics have long argued about the sense in which fiction in 
and poetry in particular, can be said to be true or false. Some 
truth and falsity are irrelevant to the acceptance of such works, 
believe that Empson (1967) is on the right track when he says, "The 
not that their truth or falsity is irrelevant , but that you are asked to 
a state of mind in which they would appear true" (p. 12). In my 
accepting them as true, a reader can hope to converge on the 
the author had in mind, which mayor may not coincide with 
reader knows or believes about the real world. If, as in the exampl 
given, we find an assertion that contradicts what we know or believe 
the world, we cannot abandon our working assumption that what 
read is true in the model we are selecting. We must hold on to 
assumption at all costs. If we are not to abandon our effort to 
we must select a model that makes the passage true - even 

selection may tax our ingenuity. 
Fortunately, people can be enormously ingenious in such 

extreme test of a reader's truth assumption is provided by the 
humor that deliberately compounds absurdities. An example ( 

known) that amuses children: 

One bright day in the middle of the night 
Two dead boys got up to fight . 
Back to back they faced each other , 
Drew their swords and shot each other. 
A deaf policeman heard the noise 
And came and killed those two dead boys. 

Accepting such nonsense goes beyond the willing suspension of 
belief is not even involved. Yet it is possible to construct an image 
jingle (spectral boys , swords that shoot bullets) , and the general 
(trouble between boys attracts police) is sufficiently familiar to 
together in spite of the flat contradictions in every line. The 
which a reader will go in order to maintain the assumption that 
reads is true - true in his model of the text , at least - should not be 
timated. So strongly does this assumption constrain the reader 
author can exploit it to create a wide variety of special effects, 

humor is but one. 
The reader's assumption of truth is not limited to the special 

that are intended to communicate objective truth. Thinking 
phor, it should be obvious why a distinction between " true in fact" 
in the model" is required. Metaphors are, on literal interpretation, 
ous , if not actually false - a robust sense of what is germane to 
and what is " true in fact" is necessary for the recognition of a 
hence general knowledge must be available to the reader. Not 

~ ~ 
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t that is literally incongruous or false is a metaphor, of course , but it must 
J1lell .ue in the model. Whether to invent a fictitious state of affairs or to 
be tJ h fo r an alternative interpretation that could be true in the real world 
sear.~sents an important decision that a reader must make: Whether, for 
rep' pie " rusty joints" is taken as a figurative description of an old man or 
"am ' e 'ures up a rusty machine can have important consequences for a reader's 

collJ prehension of the text. But whatever trick a reader uses to preserve the 
c07h assumption, a distinction between "true in fact" and "true in the 
trU del" must be included in any general theory of textual comprehension . 
J1l~etaphor presents an apperceptive problem. A metaphor that is literally 
f Ise of the real world can still be added to our image and used to constrain 
a r model , but it creates a tension between our conception of the real 
~~rld and our conception of the world that the author had in mind. In 
order to be able to make as much use as possible of what we know about 
similar situations in the real world, we try to synthesize a textual concept as 
near to our concept of reality as possible - we try to add the metaphorical 
information in such a way that its truth conflicts as little as possible with our 
conception of the real world. That is to say, we try to make the world that 
the author is asking us to imagine resemble the real world (as we know it) 
in as many respects as possible. 

If an author says that x is y when we know in fact that x is not y, we must 
try to imagine a world in which x is y. This act of imagination is facilitated 
if, in the real world, x is like y in some respects , for then we can take their 
similarities as the author's grounds for saying that x is y. If he says, for 
example, "Man is a wolf," we can honor the truth assumption by attribut­
ing properties of wolves to men (in much the way we would deal with "Man 
is an animal"). If however, the author says, "Typhoons are wheat," we shall 
have difficulty simultaneously selecting a model in which this statement is 
true and prese rving resemblances between that model and the real world. 
Resemblances between x and y enable us to minimize the tension between 

textua l concept and our concept of reality, thus maximizing our ability 
Use wha t we already know. It . . 

IS temptlOg to make a stronger claim , namely, that resemblances en-
a reader to understand what the author meant and that this under­
information , rather than the literal statement, is added to the textual 

. For example , if an author says, "Man is a wolf," a reader might 
th is sentence to have meant " Man is like a wolf," and add this 

on to the textual concept. It is indeed true that an attempt to 
d "Man is a wolf" causes a reader to explore those respects in 

men and wolves are similar, but to add "Man is like a wolf" to the 
det con~e.pt violates the truth assumption that is a reader's only basis 

ermln lng the author's state of mind . "Man is a wolf" is a much 
is ~ l aim, and if that is what the author said, readers must assume that 

'Iv at the author meant. 
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"Man is a wolf" is false in fact. If it must be regarded as true, 
only be regarded as true in the textual concept the reader is 
In order to understand it , however, the reader must associate 
"Man is like a wolf" or, even weaker, "Man seems like a wolf 
author) ." The simile cannot be added to the textual concept, 
is not what the author said, but it does provide a basis on which a 
can understand why the author might have said "Man is a wolf." 
the reader synthesizes a concept of the author, as well as a 
what the author wrote. 

The important point , however, is that when an author says 
literally false or contradictory, readers do not translate it into 
true and then assume that that was what the author meant to say. 
they assume that what the author said is true in the state of 
describing, then search their general knowledge for plausible 
saying that in the given context. Their search for those grounds, 
guided by whatever resemblances and analogies they can find 
world of the text and the world of reality. 

Comparison statements 

Since Aristotle, students of metaphor have said that it is used to 
resemblances or analogies. Although it has long been recognized 
are figures of speech that look like metaphors and do not express 
blances or analogies , so great is Aristotle 's authority that many 
have either ignored them or argued that they are not really 
whether or not similitude is a defining property of metaphor, no 
disagree with the claim that many metaphors are apperceived in 
resemblances. I must , therefore, say a few general words about 
of similitude before turning to their role in metaphor. 

Directionality 

In the abstract , most people assume that similarity is symmetric -
is similar to B, then B must be similar to A, and that either way of 
is equivalent to saying that A and B are similar. This assumption 
above question, even at an abstract level, but at the level of the 
expression of similarities it is surely false (Tversky, 1977). 

To begin with as pure a case as possible, let me take maw"'>, 
equality as my starting point. Everyone knows that " =" denotes a 
ric relation , that if x = y, then y = x. From a psychological point 
however, even this symbol of total similarity is used 
example , you will not have to search through many algebra texts 
expressions like the following: 

(1) y = ax + b 

~ A 
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"a" and "b" are constants and "x" and "y" are unknowns. As every 
W\J~~~lt knows, this equation can be used to derive other equations: 
stU b = ax (2) y -

(3)X == (y - b) / a 
three equations, and indefinitely many others that could be invented , 

All yey the same information and, in all three cases, the term on the left of 
eon equals sign could be interchanged with the term on the right without 
the nging the truth conditions for the equation . Nevertheless , (1) and (3) 
eM specia l, for psychological reasons: (1) says that if you know what x is, 
ar: can multiply it by a and add b in order to find out what y is ; (3) says 
y~ t if you know what y is, you can subtract b and divide the remainder by a 
~ aorder to find out what x is . The convenience of (1) and (3) comes from 
:~e fact that we usually know or assume the value of one variable and want 
to fi nd the corresponding value of the other variable . The equations are 
perfectly symmetric , but the way we use them is not: (1) and (3) respect the 

way we use them. 
A similar observation holds for analogies. Verbal analogies of the form, 

"Day is to light as night is to darkness ," characteristically allow many 
permutations of terms : "Day is to night as light is to darkness," "Darkness 
is to light as night is to day," and so on . In the abstract , therefore , verbal 
analogies, like equations , seem to have no intrinsic directionality. As soon 
as we consider how authors use analogies, however, we find that the con­
text imposes a direction, that it is no longer possible to rearrange freely the 
order of the terms. An author who says, "Money is to a university as fuel is 
to an engi ne," is telling the reader something about money in a university, 
namely, that it is like fuel in an engine. If you know what fuel does for an 
engine , you can transfer that knowledge to the relation between money 
and universities . "Fuel is to money as an engine is to a university" would 
tell the reader something very different . 

In order to stay close to equality, consider definitions of words . Suppose 
~?U do not know what a pickle is and decide to look the word up in a 

lChonary. You will find a definition along the following lines: 
(4) pickle: any article of food, especially cucumbers , that has been pre­

Ii se rved in brine or vinegar. 
fo~~ again .the asymmetry is respected : "pickle" is defined as a function of 
OUt ' especially cucumbers . If you know what cucumbers are, you can find 
new What Pickles are by soaking cucumbers in brine or vinegar. Something 
COur~~ defined in terms of something it is assumed you already know. Of 
You , If you do not know what cucumbers are , you will have to pursue 
ter~ research further until , if you are lucky, you encounter some defining 
~ s that are familiar. 

SuppOving one step further away from equality, consider lay definitions. 
(S)ose a child asks you what a zebra is. You might respond: 

A zebra is like a horse , except that it has stripes . 
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You would assume that the child knows what a horse is and you 
explain the unknown word in terms of the known word . 

The word "like" in (5) marks it as a simile ; if you delete it , as in: 
(6) A zebra is a horse with stripes, 

some scholars might say that you had used a metaphor. However, 
would deny it was a metaphor on the grounds that "horse" is com 
(by synecdoche?) to denote the genus Equus, in which case (6) is a 
satisfactory definition. My purpose , however, is not to quibble 
bounds of metaphor, but to point to a pervasive directionality in our 
sion of similarities, a directionality that is not restricted to 
expressions (Rosch , 1975a) . If we revise the phrasing of (6) to 0 

(7) A horse is a zebra without any stripes, 
the direction is reversed ; knowledge of zebras is taken for granted 
to explain what a horse is. 

H we find asymmetry in the expression of equalities, anal 
definitions , we should not be surprised to find it also in the pvnrp~.,j 
weaker degrees of similarity. Consider an example: 

(8) John 's wife resembles his mother 
(9) John's mother resembles his wife 

(10) John's wife and mother resemble each other. 
Leaving aside questions of John 's oedipal problems , (8) is what you 
say to someone who knew John 's mother and was asking about his 
is what you would say to someone who knew John 's wife and was 
about his mother, and (10) is what you would say to someone who 
John 's wife and mother equally well. 

Another example can be patterned on Thoreau 's passage: 
(11) I went to a place near to where I intended to build my house 
(12) I intended to build my house near to a place where I went 
(13) The place where I went and the place where I intended to 

house were near to each other. 
It was natural for Thoreau to use the pattern in (11) , because the 
text had already established that he intended to build a house - it 
the question , "Where did you go?" by relating it to something 
known . On the other hand , (12) seems to assume that the reader 
knows of some place where Thoreau habitually went , and is being 
new information about the intended location of his house. And 
neutral ; the reader is assumed to be equally knowledgeable about 
Note especially that the directionality of (8) and (9) , and of (11) and 
are different - sufficiently different to imply different intentions 
part of the author. 

The reason for this directionality is transparent , but let me 
explicit. New knowledge is assimilated apperceptively by being 
old knowledge (see Haviland & Clark , 1974). One of the easiest 
impart new knowledge is to state its relation to something already 

~ ---- -- ---- -
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Id knowledge may be either general information that the author can 
'file 0 e everyone knows , or it can be knowledge imparted earlier in the 
asSll rTl 

e text. 
saJ1l 'Il borrow a pair of terms from medieval logic to characterize this 

.1 ~;ona l i ty . I will call the concept that is being talked about the "refer­
dlre~ and the concept to which the referent is being related the "relatum ."4 
ent , tences of the form, A is similar to B, for example , A is the referent 
In ~e~ the relatum. The reader is expected to transfer features of the 
anI turn B to the referent A . 
re ;he distinction between referent and relatum enables a reader to deter-

. e what should be added to the memory image he is constructing. It is 
~~ays the referent , enriched by the relatum, that should be added to the 
~01age; the re l atu~ is either already part of the image or is part of general 
knowledge . ConSider, for example: 

"1 didn' t know he'd been married before." 
"John 's fi rst wife looked like his mother. She came from Chicago ." 

In these sentences , it is clear that the antecedent of the anaphoric pronoun 
"she" is John 's first wife , not his mother. This follows because the wife is 
the referen t and the referent is added to the memory image; the relatum 
indicates how, where , or why the referent is to be qualified . 

In terms of the distinction between old and new information , it should be 
noted that there is a sense in which both the referent and the relatum of a 
simile are old information . The referent is what the sentence is about ; if a 
reader is to connect the sentence to the concept , its referent must already 
have been introduced. The relatum is something the reader is assumed to 
know already, either from the passage or from general knowledge . The 
new info rmation in a simile is the statement of a similarity between the 
r~fe.rent and the relatum. A more precise terminology, therefore , might 
~lstl11guish between old , current , and new information: the relatum is old 
~nformation , the referent is the current topic , and the relation of similarity 
etween them is new information . 

Classification of comparison statements 

~t~lllpariso n statements are easily recognizable by their use of one or an­
"i er copula of similitude: "like ," "is like ," "acts like ," "looks like ," "as ," 

s as Ad ' " " . d f ' h " ,,' . '1 to " " ] as, resembles ," "remm s me 0 ," "IS t e same as , IS simi ar 
, the same way," and so on. Different copulas of similitude are not 

angeable; they impose different syntactic requirements on the con­
ts being compared , and often have different meanings, but those 

I sh. nce~ ~ill not concern us here . 
~ll dlstmguish three types of comparison statements: literal compari­

';llll iles, and analogies . In literal comparisons, the grounds are obvi­
Or example , "John's wife is like his mother" can be understood to 
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mean that a description of John 's wife would include many of 
features as would a description of John 's mother. In similes, the 
the comparison are not obvious. For example, "John 's wife is 
umbrella" might be understood to mean that she is very thin or 
protects him, or in some other way. Analogies generally involve 
since they are patterned after the arithmetic analogies of pror: 
for example, 3:4::9:12 , or, more generally, x:y::nx:ny. "The toes 
foot as the fingers are to the hand" is a comparison statement 
copula of similitude "as," but the grounds for the comparison are 
explicitly. 

In all three types , however, it is possible for a reader to assume 
statement is true , and all three can be taken as the basis for 

Declarative sentences of the form, "A is like B," can be 
expressing true statements to the effect that the author has 
resemblance between A and B. That the grounds for the resem 
be obscure does not imply that such sentences are not true descrip·:' 
the author's state of mind. If "statement" seems too strong for the 
sion of subjective and possibly idiosyncratic impressions , one could 
that the author was using the comparison statement to make a 
(Loewenberg, 1975b) or a claim (Fraser, this volume) to which 
person could reasonably assent or dissent. The reader, who is 
requirement to regard whatever an author writes as true in the 
model he is selecting, should face no special problem with 
statements if the referent , which is already part of the reader's 
concept, is simply qualified by the new information that (in the 
view) it resembles the relatum. 

The qualification will not be understood , however, unless the 
discover the grounds for the claimed resemblance , and that is the 
problem of interpretation. In the nonobvious comparison, "John's 
like his umbrella ," it makes a difference whether the grounds of 
are that John's wife is very thin or that John uses his wife to protect 
from unpleasant situations. In "A woman without a man is like 
without a bicycle, " it helps to know that the author is a propoJ1 
women 's liberation and to recognize the rejected allusion to a fish 
water. Once an interpretation is assigned, however, a simile poses 
ther apperceptive difficulties. 

One type of comparison statement that might seem to 
claim includes such similes as, "My love is like a red , red rose." It is 
real rose that the author had in mind, but a symbolic rose - a 
in our culture, has become symbolic of love . Or, to take a more 
example, "John eats like a pig" is not an expression of an observed 
ity between John 's eating and a pig's eating. A person who had never 
pig could use it if he had learned that , in our culture , the pig is a 
uncouth gluttony. In some cases, symbolism can be tested by 
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extent that the relatum is a symbol rather than a sign (Sperber, 
'fo tne there could be languages into which the simile could not be trans­
t975)directly, but would have to be translated indirectly by using the expres­
I~tedf r the corresponding symbol, rather than the corresponding referent.5 
SIOO a ader of a symbolic simile must respect the symbolism; but once the 
~h~lre i S inte rpreted symbolically, it can be accepted as true in the model 
Simi e . I . 

t nC reader IS se ectmg. 
th~h C importance of this point becomes clearer if it is also accepted that all 

varieties of comparison statements are related to metaphors . Meta­
th
h
e rs characteristically pose apperceptive problems: either they assert 

P ; ething that strains the reader's truth assumption, or they seem to bear 
SO apparent relation to the reader's textual concept. This apperceptive 
n~oblem is reduced if there is a resemblance between the reader's concept 
~freality and what the author has written. Finding that resemblance can be 
viewed as a process of paraphrasing the metaphor as a comparison state­
ment. The reconstructed comparison is not then added to the reader's 
textual concept - the reader must honor what the author wrote - but it 
does enable the reader to construct an image for the text (in which the 
metaphor must be true) that resembles his conception of reality (in which 
the corresponding comparison could be true) as closely as possible . 
Whereas a comparison statement expresses a resemblance , a metaphor 
merely calls attention to it. 

The outline of the argument should now be clear. In order to find a 
compromise between the requirements of the truth assumption and the 
need to relate the textual concept as closely as possible to general knowl­
edge and belief, the reader must search for resemblances between the 
textual concept and general knowledge . These resemblances , which are the 
grounds fo r the metaphor, can be formulated as comparison statements. 
Once found and interpreted , the comparison is not added directly to the 
textual concept , but is used as a basis for imagining a minimally divergent 
state of affairs in which the metaphorical claim is true . 

Similes 

~ simile is a comparison statement involving two unlike things. Precisely 
Ow unl ike they must be before the comparison qualifies as a simile is not 

;elI defi ned, but the indistinctness of the boundary will not pose any 
r~b l ems for the present discussion . 

n' . assume that there are two aspects to understanding a simile: (1) recog­
si~~g that a simile has occurred, and (2) interpreting the grounds for the 

lie and the author's reasons for using it in the given context. 

!ecognition. Similes contain a copula of similitude. Presumably, they are 
ocessed in the same way any other comparison statement is processed, so 
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the initial step of simile recognition is the recognition that a co 
statement has occurred. It is probably only after some processing 
curred and the grounds for the comparison are found to be 
(Ortony, this volume) that a reader is able to say with assurance 
comparison is a simile. 

Interpretation. Interpretation of a simile may require an inference as 
grounds the author had for the claim of similitude. The inference 
based on the antecedent text , on general knowledge, or both. Let me 
simile and context and try to characterize the comprehension of 
prose: 

I told him that everything would be all right. Telling John not to worry is like 
the wind not to blow. It made things worse, because he started arguing 

As I read the passage, I construct a memory image of the author 
worried friend. I hear the author tell his friend John that everything 
all right, but John continues to worry. John is so worried that he 
arguing with the author. 

Although the passage mentions the wind blowing, the wind is not 
to my memory image for the content of the passage. (If it were, the 
would have been a possible antecedent for the anaphoric pronoun 
begins the third sentence .) The referent of the simile, "Telling John 
worry is like telling the wind not to blow," is "Telling John not to 
add this referent to my image , which is used to select a model in 
referent, not the relatum, is the antecedent of "it." The fact that the 
was mentioned , however, may be added verbatim to my memory· 
the passage itself. 

More interesting, however, is how I know (1) that telling John 
would be all right is the same as telling John not to worry, and (2) that 
continued to worry. On the face of it , the sentence , "Telling John 
worry is like telling the wind not to blow," is an interruption of the 
narrative (it could be called a simile that is used as a sentential 
see rule M3 below). The reader is thereby warned that special 
required to integrate this sentence into the narrative. In this case, 
the additional processing is relatively simple: (1) is explained by 
knowledge that people worry because they think everything is not all 
(2) is explained by the transfer of features from the relatum to the 
Before the referent of a simile is added to the image , certain 
transferred to it from its relatum . What is the most obviously transfet1 

feature of the relatum , "telling the wind not to blow"? Futility. 
futility is transferred to the referent , it is implicated that the 
failed, that John continued to worry. (Note, incidentally, that the 
talking to the wind is also drawn from general knowledge, not from 
knowledge .) 
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rvt account of this simile is still not complete, however. Comparing John 
. Y

the 
wind does more than indicate that he continued to worry on this 

with .on It attributes to John the trait of being an inveterate worrier. If the 
o~c~s~id·not blow, it would not be the wind; if John did not worry, he would 
win be John . This feature , too , can be transferred, in this case from the 
not ment of the relatum to the argument of the referent. 
ar~~ is an understatement to say that the mechanism of this transference is 

well understood. I have spoken here as if all the conceptual features 
not uired to characterize the referent literally were preserved and some 
;eqtures of the relatum were simply added on , as if an old friend were 
;:ssed in new clothes. This way of speaking is su~ely too simple , even for 
his example, and other examples seem to work differently. Black (1962b) 

t peaks of the interaction of the two terms as a "filtering" process - the 
~e1atum provides a filter through which the referent is viewed - which 
suggests that some of the literal features of the referent are subtracted , 
rather than that new features are added . "Honest work is like prayer," for 
example, would be subtractive, since all features of honest work other than 
those associable with prayer - respect , devotion , dedication , perhaps­
seem to be filtered out. The complexity of this transfer process poses a 
central problem for psychological research , a problem that becomes even 
more pressing when we turn to the analysis of metaphors (Ortony, 1975). 

What makes a simile striking, of course , is an author's sensitivity to 
previously unnoticed resemblances; it can link together two spheres of 
knowledge or experience in novel and revealing ways. In such cases , find­
ing grounds for the comparison may be a nontrivial task. When Eliot 
writes, for example , " the evening is spread out against the sky like a patient 
etherized upon a table ," it challenges us to search for the similarity in our 
own experience of evenings and etherized patients - and may affect the 
way we see an evening sky thereafter. Similes are less interesting than 
metaphors only in that the terms of the similitude are explicit and require 
less work from a reader. As far as interpretation is concerned, it is impor­
tant to recognize that similes can pose all the apperceptive problems that 
metaphors can. 

With these examples of similes in mind , I should like to formulate some 
~etneraliza tio ns about them . This task will be much easier, however, if I 
t~ errUpt the argument at this point in order to introduce some notations for 

e concepts that are involved in comparison statements and metaphors . 

Some conceptual notation 
1\ . 
pr:~rn ple notation for conceptual functions and arguments will serve our 
Pie e~t Purposes (Miller & Johnson-Laird , 1976; Miller, 1978). For exam­
sen~ t ~ sentence , "The patient slept," has an intransitive verb , and the 

entlal concept it expresses can be represented as a function with a 
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single argument: SLEEP (the patient), where small capitals indicate the 
tion and lower case letters indicate the argument. In a fully 
semantic theory it would be necessary to indicate how this 
computed . I would claim that SLEEP is a function that maps animate 
ments into truth values, but since in the situation we are consi 
reader is constrained to assume that the value of all such 
"true," I shall not pursue these matters, important as they are. 

The general form that such sentential concepts take can be 
as F(X). It is conventional to say that functions taking a single 
express properties of the argument - in this case, sleeping is a 
attributed to or predicated of the patient. The sentence, "He 
etry," has a transitive verb and can be said to express a sentential 
with two arguments : WRITE (he, poetry) , where the general form is 
It is conventional to say that functions taking two or more 
express relations between those arguments in this case , "he" and 
are related by "writing." 

This notation for concepts should be reasonably transparent, 
complications will be needed later. First , it is possible (by a formal 
tion known as abstraction ; see note 6) to treat relations as properties 
example , it is sometimes convenient to represent the concept expressc 
sentences like, "He writes poetry," as WRITE POETRY (he) , where 
poetry is a property attributed to "he." 

Second , arguments are sometimes omitted. For example , the verb 
can be used either transitively or intransitively. For reasons having 
to do with metaphorical language, it is convenient to assume that the 
lexicon contains a single entry for "eat" as a transitive verb; concpntl 

"eat" expresses a relation between an eater and the eaten. It is also 
in this lexical entry, however, that the second argument of "eat" need 
specified. One way to do this is to use the existential quantifier "3" 
the argument without assigning it a value (Bresnan , 1978). Thus, 
eating" expresses the sentential concept (3Y)EAT(john , y) , which 
paraphrased as "John is eating something. " In this way, we can 
fact that it is sensible to ask , "What is John eating?" whereas it would 
sensible to ask, "What is the patient sleeping?" The point , however, 
omitting arguments from a conceptual representation is required for 
reasons than the reason to be proposed later, when comparison 
will be related to metaphors by omitting argumen·ts . 

If all features of a sentential concept G(Y) are also features of a 
concept F(X), then F(X) entails G(y); if G(Y) also entails F(X) , then 
concepts are identical. I will use SIM to represent the relation of 
between concepts: 

Sl. SIM[F(X), G(Y)) will be the general form from comparison 
and will be used to mean that the two concepts have some 
common, but that neither entails the other. SIM can be expressed 

l -
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. of copulas of similitude, as already indicated. I shall always use F(X) 
"an(t~ x' ) to indicate the referent of the simile and G(y) or G(Y, y') to 
or : ,1~e the relatum . Although S1 is given for a comparison between prop­
iOd.lc: of x and y, I shall take it as standing in for comparisons between 
erue nal concepts as well . The features that two concepts may share must 
relatt~e rstood broadly; they are not constrained to semantic markers, truth 
be U; tiOns , or logical entailments of the sort that result from semantic 
COO rnposition of the particular words used to express the simile. The 
d~cOed fea tures constitute the grounds for the expressed similitude , and 
~/~tify ing them is the first step in interpreting the comparison. 
I ~n this notation , "The brain works the way a machine computes" would 
b taken as expressing the sentential concept: 
e(14) SIM [WORK (the brain) , COMPUTE (a machine)] 

where "the way" expresses SIM, which links two constituent sentential con­
cepts, "the brain works" and "a machine computes ," having some (but not 

all) features in common. 
Parts of S1 can be omitted in a comparison statement (as long as an 

expression for SIM is preserved): "The brain is like a machine ," for exam­
ple , expresses the sentential concept: 

(15) SIM (the brain , a machine) 
where SIM relates two nominal concepts , not two sentential concepts . I 
claim , however, that the missing functions are understood conceptually, 
and , therefo re , "The brain is like a machine" can be taken as expressing the 
underlying concept: 

(16) (3F) (3G){SIM[F(the brain), G(a machine)]} 
which can be paraphrased as "Some properties of the brain are like some 
properties of a machine ," just as "John is eating" can be paraphrased as 
"John is eating something." This claim is summarized in a general rule for 
transforming a comparison of nominal concepts into comparison of 
sentential concepts : 
N S2. SIM(X, Y) ~ (3F) (3G) {SIM[F(X) ,G(Y)]} 
s;te that the functions F and G, which are missing from the left side of rule 

, are mtroduced in the right side as variables bound by existential 
ti~anh fie rs . S2 is a reconstructive rule for comparison statements, but it 
co~tr.a t~s the kind of rule that will be proposed below for reconstructing 

B pansons that underlie metaphors. 
In Oth Sl and S2 are intended as psychological , not linguistic , structures . 
So!artlcular, when F and G are implicit , the reader is not constrained to 
el(pt partIcular linguistic expression that must replace them but is free to 
Sillli~ r~, a range of conceptual possibilities . For example , in the symbolic 
"So~ My love is like a rose ," rule S2 entitles us only to the paraphrase 
read e ,Properties of my love are like some properties of a rose ." The 

er IS then free to consider such alternative properties as "beautiful ," 
, " Or (closer to what the author probably had in mind) "affects 
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me. "6 To paraphrase " My love is like a rose " as "My love affects me 
rose affects me" is to go far beyond the kind of recoverable 
sanctioned by synthetic theories. 

Analogies 

In its broadest definition, any expression of similarity or resem 
be called an analogy; in that general sense , we say that similes 
analogies. In a narrower sense , however, analogies are stated between 
terms: x:x' ::y:y'. This is the sense familiar to psychologists from 
analogy tests , where a person is required to judge an analogy true or 
or to determine an appropriate value for the fourth term . Let us 
the relation of such analogies, narrowly defined, to the conceptual 
comparison statements characterized in Sl. 

Take a simple example: "Toe is to foot as finger is to hand." 
expressed by "as," and on that basis it is recognized as a 
statement. The arguments linked by SIM, however, are neither 
nor nominal concepts, but idioms peculiar to analogies. Let us 
them in the general form "x:x' ." Then the example can be said to 
the concept SIM [(toe:foot), (finger:hand)], where the missing consmUI 
of Sl are the functions F and G. The missing function is symbolized 
and is the same for both arguments , so we can assume that F = G. In 
to reconstruct the comparison statement, therefore , we need a 
rule S2: 

S3 . SIM [(x:x ' y:/)] ~ (3F){SIM [F(X,X'),F(y,y')]). 
When we apply S3 to the example , the result can be paraphrased as 
is some relation between toe and foot that is similar to the relation 
finger and hand ." F is left for the reader to choose: it could be, say, "is 
of" or "there are five per" (or both). Then the paraphrase could be 
"The toe is part of the foot as the finger is part of the hand" or 
five toes per foot as there are five fingers per hand ." Note that the 
function must be used for both arguments of the simile : "The toe is 
the foot as there are five fingers per hand" is nonsense . 

Reasoning by analogy usually proceeds as follows. It is noticed 
[F(X, x'), F(y, y')] and , assuming H(/ ,/) is already known , it is conj 
that H(X, x '). In the example just considered , a child might notice 
toe is a part of the foot in the same way a finger is a part of the hand, 
assuming it is already known that there are five fingers per hand, the 
might reason by analogy that there are five toes per foot. In less 
examples , the analogy might lead to a tentative hypothesis to be 
empirically. 

The productivity of reasoning by analogy is not limited to 
analogies . A more literary example is "His thoughts flow like a river, 
and clear," where the root simile that his thoughts follow one 

~ .. ... 
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. flo WS is elaborated: his thoughts are profound as a river is deep ; his 
rl Ve~ghts are intelligible as a river is clear. The same arguments - "his 
th~~ghts" and "a river" - are compared in several respects. 
th such parallels suggest that we should search for deeper relations between 

, logy and simile. We might follow 1. D . Sapir's (1977) suggestion that 
an~ IOgy be regarded as a kind of thought process , and simile as one product 
and . f such thought. Given an analogy between four terms , x:x': :y:y', eight 
~alid analogies can be stated:7 

) 
I • • y ' y' X ' y" x'· y' x' · X" y" Y y' X " y" x' (1 7 x: x..· . . . . . .. . .... 

y: y' :: x: x' x': y': : x: y y': y:: x': x y': x':: y: x 
ThuS, analogies allow combinatorial play that might well be part of an 
authOr's thinking as he decides how to express some similitude in a particu­
lar context. Moreover, when x' and y' are superordinate terms for x and y, 
respective ly, the analogy can take the form X:F: :Y:G. For example "Washing­
ton was an American" and "Napoleon was a Frenchman" can be repre­
sen ted as AMERICAN (washington) and FRENCHMAN (napoleon); the uninter­
esting comparison "Washington was an American as Napoleon was a 
Frenchman" expresses the concept SIM [AMERICAN (washington) , FRENCH­
MA N (napoleon)] . If we play combinatorially with the underlying analogy, 
however, we will come across F:G: :x :y, or "Americans are to Frenchmen as 
Washington was to Napoleon ," which might be an idea that a chauvinistic 
American author would want to express. 

Metaphors 

Perhaps the simplest way to characterize a metaphor is as a comparison 
statement with parts left out. This is, of course, the traditional view of 
metaphor, as indicated in Webster's New International Dictionary (2nd ed .) , 
Where we are told , "A metaphor may be regarded as a compressed simile , 
the comparison implied in the former being explicit in the latter." Making 
the comparison explicit is the first riddle that a reader must solve. 

This characterization is a version of what is generally called the compari­
Shon view of me taphor, to which Black (1962b) has objected on the grounds 
t t '" I a It suffe rs from a vagueness that borders on vacuity" (p . 37). Black is not 
~~neIO his criticism of the traditional dogma,S but if vagueness is a fault of 
a IS VIew, we should not abandon it before attempting to clarify it. I shall 
v
rgue 

that the comparison view of metaphor can be made considerably less 
B~gue , and that the result of doing so leaves the process of interaction , which 

ack takes to be the crux of the problem , in much clearer relief. 

1 Relation to comparison statements 

~u~rinci ple, three steps, recognition , reconstruction , and interpretation , 
t be taken in understanding metaphors, although in the simplest in-
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stances the processing may occur so rapidly that all three blend into 
mental act. I shall discuss recognition and reconstruction here, 
pone interpretation until later (p . 391). 

I have claimed that metaphors produce a problem of appercep.:-i 
cause the reader's textual concept departs from known facts about 
world. It would be natural to claim, therefore , that the recognition 
discrepancy is the recognition that a metaphor has occurred. On 
a reader recognizes that something is false or unrelated to the 
context, examines it , and decides to activate a mental subroutine 
interpretation of metaphors. 

This characterization may be correct, but it is not the only 
One alternative is that readers process metaphors in the same way 
would process any literal expression. That is to say, perhaps no 
attention is paid to the falsity or irrelevance of the metaphor, 
readers are bound by the nature of their task to take whatever they 
true in the replica of the author's concept that they are synthesizing, 
assume that there is an internal coherence to the text. Readers do 
when nonexistent people are described performing fictional acts; 
they accept metaphors the same way, as true in the textual co 
just as readers understand what they read by relating it to what they 
about the real world , so readers try to understand metaphors by 
them to something that could be true in the real world. 

According to this alternative view, recognition that an 
metaphor would be post hoc , based on a review of the mental 
initiated. If the text says , "He is a pain in the neck ," perhaps it is 
mentally in much the same way as "He is a lawyer" might be: 
assigned to the class of things labeled "pain in the neck. " 

In order to understand this assignment , however, the reader must 
it to what he knows of the real world, where "people" and "pain" 
disjunct categories. This relation can be established with the 
crepancy between the text and reality by searching for resemblances. 
were the case that in the real world the person in question affected 
as a pain in the neck affects them , then the author's sentence , "He is 
in the neck ," could be understood in terms of the related compa" 
statement. But the reader must remember that the author did not 
affects me like a pain in the neck"; the author said, "He is a pain 
neck ," and the reader must try to imagine a state of mind in 
assignment would be true . 

If the author had said , "He is a lawyer," "he" would be assigned 
class of things labeled "lawyer" and this assignment would also be. 
stood in terms of the reader's knowledge of the real world. In thiS 
however, understanding does not lead to disjunct categories that 
reconciled in terms of assumed similarities. The post hoc 

l , __ 
~ . 
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essing required to understand the metaphor was different from 
tlte pro;u ld be required to understand a literal expression would provide a 
wlt~t ~ r recognizing that the expression was a metaphor and that , outside 
basIs ~ual context, it could not be literally true. 
tlte .te"e the recognition of metaphors may not be an antecedent psychologi-

SlOc cesS, prior to the search for similarities to general knowledge , I shall 
cal prOstcad to the reconstructive step. Once reconstruction is clear, I shall 
turn I~ider recognition (p . 390), and shall claim that recognizing a metaphor 
reeon I h . . . 
mus t 

be a more comp ex process t an recogmzmg a companson statement. 

R onstruction of the implied comparison is a critical step in understanding 
~etaphor (Kintsch, 1974) . I assume that reconstruction is a psychological 

a ocess equ ivalent to the formation of a concept having the structure of Sl. 
~he comparison statement cannot be taken as the meaning of the meta­
phor, because . it ,:ill have different truth conditio~s, but it . represents a 
possible situatIOn m the real world that could provide a basIs for the au­
thor's use of the metaphor. 

All metaphors omit any expression of the relation of similarity, SIM . For 
example, comparisons of the form "x is like y" can be converted into 
metaphors by simply replacing "is like" with "is." Thus , even such literal 
comparisons as "His wife is like his mother" can be transformed into the 
much stronger claim , "His wife is his mother. " In this case, understanding 
the metaphor requires the reinsertion of "is like ," and the comparison so 
reconstructed provides a basis for understanding the sentence as a meta­
phor. Probably this reconstruction goes on in parallel with processing "His 
wife is his mother" as a literal expression , because the sentence must be 
regarded as true in the textual concept, but then context and general plausi­
bility are used to decide which of the two interpretations probably provided 
the author's grounds for using the sentence on the given occasion. 

When the terms of a comparison statement are clauses or sentences , 
however, the simple substitution of " is" for "is like" is not always possible . 
Fhor example, "The crowd rushed through the door like a river bursting 
t rough a dam" will not admit the simple omission of "like." We can obtain 
: metaphor, however, by nominalizing the initial sentence: "The crowd 
t~Sh l ng through the door was a river bursting through a dam." But some­
t~mes nominalization does not suffice: "The rich must enjoy their leisure as 
en~ POOr ~ust perform their duties" is different from "The rich who must 
PI~ ~y then leisure are the poor who must perform their duties," for exam­
Perf more .drastic steps are required to eliminate "like": "The rich must 
son arm leIsure" was Thorstein Veblen 's solution . There may be compari­
Illy s that cannot be expressed as metaphors, but the point is not crucial to 
Illenargument. I should like to relate all metaphors to comparison state-

ts, not promote all comparisons into metaphors. 
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Classification of metaphors 

I shall begin with the simplest cases. Take "Man is like a wolf." If "is 
replaced by " is ," we obtain Plautus's metaphor, "Man is a wolf. 
pattern is found when a nominal concept is used metaphorically. 
ally, sIM[F(man)], G(wolf)] becomes BE(man , wolf) or wOLF(man).9 
glish , a form of be is usually required to express concepts like WOLF 
but this is not always the case. Sometimes y(x) can be expressed 
"y of x": "coat of paint ," " family of mankind, " "filing cabinet of 
"river of time ," "ship of state," "stream of consciousness, " "tree 
are all metaphors that can be understood in terms of co 
ments of the form "x is like a y. ") 

"Man is a wolf" is a clear violation of categories - men are not 
but readers , who are committed to the assumption that all sen 
to be true in the model they are selecting, must figure out what to 
it. They can understand the author's grounds for using the 
reconstructing the conceptual basis of the comparison , " Man is 
wolf," and they can then proceed to interpret that comparison 
Note that , as in the case of comparison statements , it is the referpnt 

that will appear in the image; no wolf will be added to the cast of 
in the reader's concept of the text. Note also that assigning man 
category of wolves endows him with wolflike properties drawn from 
lexical knowledge of wolf or general knowledge , factual or 
wolves . And note finally that a careful reader will remember 
author said, "Man is a wolf," which cannot be synonymous with 
like a wolf," because the two have different truth-values . 

If the riddle of a metaphor is to be solvable , the conceptual 
the comparison that are left out cannot be chosen haphazardly. 
metaphor is about can be inferred if the argument x of the referent 
preserved ; if the implied comparison is to be recoverable , 
the relatum must also be preserved . In some metaphors , SIM, F, 
omitted, but the argument x of the referent is retained and the 
represented by its argument y. The constraints can also be sa 
relatum is represented by its function G, instead of its argument 
pattern is found when a predicative concept is used metaphorically: 
and yare omitted, but the function G is predicated of the argument 

For example, "Root out your faults one by one" might be 
concept that could be expressed by a comparison statement like 
nate your faults as you would root out weeds, one by one." 
the metaphor is ROOT OUT(your faults); when it is 
comparison, it becomes SIM[ELIMINATE(your faults) , ROOT 
Empson (1967 , p. 339) points out , the same idea can lead to a 
metaphor : " Rid your soul of weeds, " in which case the formul~ 
metaphor would be RID OF WEEDs(your soul) , and the correspond 

Images and models, similes and metaphors 383 

. would be SIM[RID OF FAULTs(your soul), RID OF WEEDS(yOur gar­
pansr ln either case, however, the metaphor applies the function of the 
dell) . n to the argument of the referent of the corresponding comparison 
relatLiI 

tement. 
sta

we 
have seen two patterns of omissions, both of which can be summa-

. d 'n general rules . nze I 

'nal metaphors. When a nominal concept y is expressed by a noun 
Norrtl . . 

se that IS used metaphoncally, we have: 
Phra 

MJ. BE (X,y) ~ (3F) (3G) {SIM [F(X), G(y)]} 
where "BE" is some form of the verb " to be: " Since a noun phrase is used 

etapho rica lly In Ml , I shall call these nom mal metaphors . 
m A common metaphoric figure follows the format, x is the y of x': "This is 
the k g of a table ," "The lion is the king of beasts, " "Britain was the ruler of 
the waves, " "George Washington was the father of his country," "Andre 
Weil is the Bobby Fischer of mathematics ," and so on. Such proportional 
metaphors are most easily understood as incomplete analogies (1. D. Sapir, 
1977): fo r example , lion:beasts::king:y'. An analogy that we have already 
considered can be used to illustrate how such metaphors are formed: 
toes:foot:: finge rs:hand becomes "The toes are the fingers of the foot ," 
where the fourth term is omitted. Note , however, that the freedom of 
rearrangement indicated in (17) is not available here . If we take the derived 
analogy, toes: fingers: :foot: hand , we obtain "The toes are the foot of the 
fingers," which is nonsense. 

In order to see that "The toes are the fingers of the foot" can be formu­
lated as an instance of Ml , ta ke the metaphor as "the toes are the fingers, " 
or BE (toes, fingers) . Then , by Ml : 

(.18) BE(toes, fingers) ~ (3F) (3G) {SIM [F(toes) , G(fingers]} 
which can be paraphrased as " Some property of the toes is like some 
p~operty of the fingers ." If we assume that the relation of the finger to 

h
t e hand is H, we can define the function G by abstraction from H(y, 
and): 

S' (19) G == Ay. H(y, ha nd) 

ab
lnce 

l-t is also the relation of the toe to the foot , we can also use it by 
str . 2 action to define F: 

l'h( 0) F == Ax. H(X, foot) 
en th I ' (21 ) e re a tlon of (18) to the underlying analogy can be seen as follows: 

BE (toes, fingers) ~ 
(3H) (3x) (3y) [SIM ([Ax. H(x,foot)] (toes) , 
[Ay.H(y, hand)] (fingers)}] 

. == (3H) {SIM [H(toe , foot) , H (finger , hand)]) , 
Sin IS the ana logy toe:foot: :finger:hand expressed according to rule S3 . 

Ce proportional metaphors are based on ana logic comparisons, they 
particularly clear examples of the relation between metaphor and 
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the thought processes involved in ana logic thinking . The point to be 
here , however, is that they conform to rule Ml. 

Predicative metaphors. When a predicative concept G is expresse" 
predicate phrase (verb, verb phrase , or predicate adjective) that 
metaphorically, we have: 

M2. G(x) ~ (3F) (3y) {SIM [F(X) , G(Y)]} 
Since a predicate phrase is used metaphorically in M2, I shall call 
"predicative metaphors."10 

Rules M1 and M2, like Sl, stand in for relational metaphors as 
for those involving properties (having a single argument). For ex 
author's grounds for saying, "The rich perform leisure ," can be 
structed by substituting relations for properties in M2: 

(22) PERFORM (the rich , leisure) 
~ (3F) (3y,y') {SIM [F (the rich , leisure), PERFORM (y, y')]). 

The first step in interpreting this comparison is to find appropriate 
for the missing terms. As already suggested, "the poor" and 
serve as y and y' , and "enjoy" can serve as F. With these su 
right side of (22) can be interpreted as: 

(23) PERFORM (the rich , leisure) ~ SIM (ENJOY (the rich , leisure), 
PERFORM (the poor, duties)]. 

There is a pun here (as there often is in metaphors : Reddy, 1973) 
the performance of a duty and the performance of a play. The 
sense of "perform" would suggest "actors" and "their parts" as 
y and y'. It is left to the reader to decide which interpretation 
both) provided the author's grounds for the metaphor in the 
context of use . 

A possible objection to this approach is that it seems to demand 
and G in M1 or F and y in M2 be particular words already present in 
English lexicon , and that the reconstruction is not correct unless 
able to infer the exact words that the author had in mind . Since 
often used to repair a gap in the lexicon , any demand for particular 
highly questionable. Moreover, the author mayor may not have had 
particular words in mind ; as he did not use them , we can never 
that respect, there can be no uniquely correct comparison statement. 

This is a forceful objection and should be respected whenever 
reconstructive rules are used . All that these rules entitle us to is the 
that some properties or arguments will complete the conceptual 
of an underlying comparison: we can rewrite a metaphorical concept 
format of a concept expressible by a comparison statement as in ( 
(22) . The search for suitable values to convert (18) to (21) or (22) to 
strictly speaking, a matter of interpretation , not reconstruction. A 
of words may be appropriate, or there may be none at all. The claim 
that the author had particular words in mind , but that he had a 

~ . -
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t _ resemblance, comparison, analogy - that we are trying to appre­
concePnd make explicit. Such concepts have a structure, and Sl makes that 
ciat~t:re expli~it. ~ules M1 and ~2 merely ~ndicate what conceptual ele­
slru are miSSing In the metaphonc expreSSIOn of the concept. Thus, M1 
rtIe;~2, like Sl , should be viewed as psychological, not linguistic, rules. 
an Another possi.ble objection is that these ru!es are too simple and mechani-

I to charactenze adequately the complexity of the mental processes in­
ca Ived in the comprehension of metaphor. When metaphors are complex , 
VO wever, most of the complexity occurs in the process of interpretation. If 
ho are to respect the speed with which an intelligent reader is able to grasp 
w~irnple metaphor, the reconstruction had better be as simple and mechani­
aal as possible. With complex metaphors , of course, much longer times will 
~e required to explore alternative interpretations , which may require alter­
native reconstructions , with uncertain results even for literary experts. But 
it is interpretation, not reconstruction, that can be complicated . 

Sentential metaphors. Still another objection would be that M1 and M2 do 
not apply to metaphors that use an otherwise unobjectionable sentence in 
an incongruous context , as when, for example , "John has lost his marbles" 
appears in a text that otherwise has nothing to do with marbles. However, 
these, too, can be encompassed in this framework if we introduce a third 
general rule: 

M3. G(y ) ~ (3F) (3x) {SIM [F(X) , G(y)]} 
In such cases, which I shall call "sentential metaphors," nothing of the 
referent is preserved in the metaphor; the entire sentential concept F(X) 
must be inferred from the text or context. Grice's (1975) notion of 
"impl icature" may be particularly relevant here. 

We have, therefore , classified metaphors into three types according to the 
constituents of the underlying comparison statement that are omitted: 

Nominal metaphors: BE(X, y) when an x is not a y. 
Predicative metaphors: G(x) when an x is not G. 

If Sentential metaphors: G(y) when y is not a discourse referent. 
S] IS accepted as a correct conceptual representation of the underlying 

comparison , then it is possible to claim that this classification is complete. 
o ~f the five terms in Sl - SIM , F , x, G and y - two, SIM and F, are always 
e rnltted in a metaphor. The omission of SIM is necessary because the words 
n"presslOg it are the characteristic marker of a simile; the omission of F is 
li~cessary because the purpose of a metaphor is to create a substitute for a 
areral 

F. We are left , therefore , with three terms , x, G, and y, of which two 
itye always retained; if only one were retained, there would be no incongru­
ret t? mark the expression as a metaphor. When G is omitted and x and y 
reta~ned, we obtain a nominal metaphor; when y is omitted and G and x 

alned, we obtain a predieative metaphor; when x is omitted and G and y 
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retained , we obtain a sentential metaphor. Since there are only 
ble pairs of three things taken two at a time, rules M1, M2, 
together exhaust the possibilities , and the resulting classification 
said to be complete . 

Test cases 

It would be a simple matter to show that a wide variety of m 
the conceptual structure given in these rules. No number of such 
tions, however, would really test their completeness. For that, 
search for potential exceptions to the rules . 

One type of exception poses a problem for any theory that 
metaphors are always expressions of resemblance or analogy. 
brink," for example, is not based on a simi le of the form "A 
brink is like a giddy feeling, " as rule M2 might suggest. It is 
claim that the copula is not similitude, but causality: 

(24) GIDDY (brink) -? CAUSE [DANGERous(brink) , GIDDY (feeling)]. 
The structure of rule M2 would thus remain intact, although CAUSE 
than SIM would be the copulative relation in the source expression .11 

Richards (1936a, p. 108) offers a more imaginative inte 
"giddy brink," however, in which the observer's own giddiness is 
onto the brink that causes it. This analysis is roughly equivalent to 
that "I stood on the giddy brink" should be understood as "I stood 
on the brink" plus projection. Richards's analysis has the 
fitting other examples , like " He drank a mournful cup of coffee," 
CAUSE is as inappropriate as SIM, but where "He mournfully drank a 
coffee" plus projection provides a reasonable interpre~ation. This 
tive conversion of adverbs into misplaced adjectives results in a 
poses many of the same apperceptive problems as do metaphors, 
cannot be resolved by the reconstruction of an underlying simile. 
brink or the cup of coffee could be construed as part of a larger 
might be possible to classify such tropes as instances of synecdOCQI 
metonymy. 

Another type of expression that looks like a metaphor but does not 
to express a resemblance or analogy can occur when two arguments 
relation are reversed, as in "John bores poetry" or "Golf plays 
rule M2 is imposed willy-nilly, the resulting similes do not 
natural interpretations. Most people I have asked have said that 
figures of speech (if they mean anything at all) mean that something 
John (his dullness, his compulsiveness) is expressed by reversing 
ventional agent-patient roles: John is not prepared to appreciate 
John plays golf obsessively. The rules I have given , however, . 
provision for reversing the order of arguments within a function, sO If 
expressions are metaphors, they are counterexamples to the present 
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. A own preference is to classify them as instances of personification 
siS. jY' Y 

d irony· 
all possible difficulty is that it may not always be clear whether a 

Dn
c
hor is nominal or predicative, and thus a reader will not know 

rneta~er to reconstruct it by rule M1 or M2 . "A watchdog committee," for 
whet Ie seems at first glance to be a predicative metaphor, and M2 leads 
exa~ PJ10't implausible paraphrase, "Some property of the committee is like 
10 1 ~chdog of something." But "watchdog" is a noun that is being pressed 
~ wa scrvice here as an adjective; if we treat it as a noun in a nominal 
1tl1~aphor, Ml leads to "Some property of the committee is like some 
rne perty of a watchdog, " which is a clear improvement. But the choice is 
pr~ always obvious. Consider the following pair of metaphors : 
0
0
(25) a. John is married to his work . 

b. John is married to a gem . 
The attempt here is to find a case, like (25b) , where the formula must apply 
to an argument inside the analysis required for (25a) , that is , to a noun 
phrase inside a predicate phrase. Consider (25a) first. If we apply rule M2, 

we obtain: 
(26) MA RRIED TO (john , his work) -? SIM [RELATED TO (john, his work), 

MA RRI ED TO (a person , a spouse)] . 
This reconstruction is based on the assumption that the underlying compari­
son is something like , "John is related to his work the same way a person is 
married to a spouse ." If we follow the same analysis with (25b) , however, 
the resul t is: 

(27) MA RRIED TO (john , a gem) -? SIM [RELATED TO (john, a gem), MAR-
RIED TO (a person , a spouse)]. 

The comparison reconstructed in this manner is "John is related to a gem the 
same way a pe rson is married to their spouse. " Since this is not how we would 
norm ally understand (25b) , we seem to have found a counterexample. 

In order to defend my analysis , therefore , I must argue that (25b) is not a 
c~.un te rexample . The first step is to argue that, to someone unfamiliar with 
t IS weary "gem" metaphor, the comparison constructed in (27) might be a 
rerfectly plausible paraphrase. Indeed, (25b) seems more interesting when 
c see It in this fresh manner. In short , (27) is a possible , though not the 
a~nVention a l , reconstruction of (25b). The second step is to argue for an 
ph ernatlve way to obtain the more conventional result: as a nominal meta­
Co Or r~the r than a predicate metaphor. In order to make this point , it is 
lin:ven lent to paraphrase (25b) so that the conventional int~rpretation is 

VOidable ' 

l'h\28) [The 'person] John is married to [is] a gem . 
is a sn~xpansion emphasizes the conventional sense of (25b) , and the result 

(29) TO lnal metaphor that can be reconstructed according to Ml: 
BE (the person john is married to, a gem) -? 

SIM [F(the person john is married to), G(a gem)], 
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which says that some property F of the person John is married to is 
to some property G of gems. The final step in the defense is to 
this second reconstruction is also available for (25a) . As before, 
phrase (25a) , 

(30) [The person] John is married to [is] his work , 
which can be reconstructed to give the comparison , "The person 
married to is like his work." It is not clear how this simile 
interpreted , but it suggests to me that the person John is married to 
him work like an employee . 

We see , therefore , that (25a) and (25b) both permit (at least) two 
structions , which accords well with the notorious subtlety of 
analysis . The difference between the two derivations is a difference 
scope of the metaphor; the apparent counterexample arises from 
that the conventional scope of one is different from the conventional 
of the other. It might be proposed that some further rule should be 
lated to govern the correct scope, but that would be unwise. It is 
better, in my opinion , to take (25) as a demonstration of the oossihll 
different reconstructions , and to leave to context the task of 
more appropriate one on any given occasion. 

Still another test is provided by mixed metaphors. Ortony, 
and Arter (1978) quote Ronald Reagan as saying, "The ship of 
sailing the wrong way down a one-way street." The underlying 
is presumably: 

(31) SIM [SAIL (ship of state) , DRIVE WRONG WAY (someone)]. 
If rule M2 were respected, the result would be "The ship of state is 
the wrong way down a one-way street, " but this is hardly an 
Either metaphor alone would be unexceptionable : "The country is 
the wrong way down a one-way street ," or "The ship of state is 
the wrong direction. " But these , too , are no better. As Ortony, 
and Arter remark, Reagan said exactly what he meant. Pedants 
keep their hands off such effective communication . I must admit , 
fore, that mixed metaphors can violate M2 and get away with it. 
cannot resist adding that the general validity of the rules is evidenced 
fact that we are aware they have been violated . 

Not all compound metaphors are incongruous ; some poets have 
at nesting one inside another. Unraveling such constructions may 
an algebra of metaphor that goes well beyond the rules offered 
can catch a glimpse of the latent complexities by analyzing an 

Consider these lines from Dryden : "A fiery soul , which, working 
way,! Fretted the pygmy body to decay,! And o 'er informed the 
of clay. " An old sense of "inform" is "give form to" (the 
sense presumably derives from the need to give form to your ideas 
expressing them) and a closely related sense is "to be the formative 
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f ' or "animate." If we consider only the fragment, "A fiery soul .. . 
pie a ed the tenement of clay," the comparison underlying it is something 
iJ1fO ~~~iS passionate soul was related to his body as fire informs the clay," 
like nceptually: 
Of, c~) SIM [RELATED TO (passionate soul , body) , INFORM (fire , clay)] . 

(3 ightfo rward application of M2 , however, would yield, "A passionate 
A ~rtnfofmed his body," which, given the close relation of "inform" and 
sO '''''' ate " is hardly a metaphor at all. In order to force the relatum of (32) 
"ani '" , 

the surface, Dryden elaborated the metaphor. First , he used another 
to I' k " fi " d " I'" metaphor to In ery an sou . 

(33) FIERY (soul) ~ SIM [PASSIONATE (soul) , FIERY (furnace)]. 
N xt , he draws on two more figures: "The body is (like) the tenement of 
th: soul" and "The body is (like) clay." When the second is nominalized 
(following a general rule that relates , for example , "The boat is aluminum" 
to "the boa t of a luminum") , and substituted into the first figure , the result 
is , "The body of clay is like the tenement of the soul ," which is the simile 
corresponding to " tenement of clay" : 

(34) TENEMENT OF (clay) ~ SIM [BODY OF (clay) , TENEM ENT OF (soul)] 
Now, when (33) and (34) are substituted for the arguments of the referent 
in (32) , we can finally represent Dryden's line : 

(35) INFORM (fiery soul , tenement of clay) ~ 
SIM [RELATED TO (fiery soul , tenement of clay) , INFORM (fire , clay)] 

A fu ll paraphrase in terms of all the comparisons we have reconstructed 
might go something like this : "As fire informs the clay, so a soul as passion­
ate as a fie ry furnace was related to his body, which is like the tenement of 
his soul." Not only is this paraphrase stylistically awkward , it is harder to 
unders tand than Dryden 's metaphors . As an interpretation , it would be a 
mockery. 

Since " fi ery soul " and " tenement of clay" were probably familiar meta­
~hors even in Dryden's time , we can surmise that he did little more than 
~uxtapose them in an interesting way. The conceptual analysis in (35) is no 

Ow chart of the author's mental operations , nor does it exhaust all we 
~OUld like to know about such constructions . It is intended simply to 
o ~strate the intricate conceptual structure that can be hidden in a line of 
"': Y

h 
moderate metaphorical complexity. I would spe~ulate that , although 

On ave no algebra for nested metaphors , we can pick them off one by 
~~ compounding does not discredit the reconstructive rules in principle . 

rule ve rbla l metaphors provide still other test cases . As described , the 
Illak

s 
hOld for only noun and verb or adjective phrases. What are we to 

C e of expressions like "Rapidly is wastefully," or "He shouted silently"? 
onceptually, a predicate adverb is an operator that maps a function into 

function . "He ran" expresses the concept RUN(he) ; the concept 
ssed by "He ran rapidly" can be represented as [RAPIDLY(RuN)](he) , 
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where [RAPIDLY(RUN)] is the new function. Using this notation, 
like "He shouted silently" can be seen as special cases of rule M2, 

(36) [SILENTLY(SHOUT)] (he) ~ 
(3F) (3y)[SIM{[SILENTLY (F)] (he), SHOUT(Y)}], 

which would be paraphrased as "He did something silently like 
shouting ." Such examples can , therefore, be accommodated in the 
account. 

Examples like " Rapidly is wastefully," however, have the 
structure 

(37) (3F) (3x) [BE {[RAPIDLY (F)] (x), [WASTEFULLY (F)] (x)}] 
which would be paraphrased as "To do something rapidly is to do it 
fully"; the general idea is that "wastefully" can be substituted for 
in any F(X). As in "Haste makes waste ," it is not clear that any 
or analogy is being expressed; the relation seems to be one of 
identity. If these expressions are considered to be metaphors, 
counterexamples to the present theory. Like metaphors , they i 
sis, but, unlike metaphors , they do not involve comparison. 

The merits of the reconstructive rules should not be 
not involving similitude can possibly be counted as exceptions; so, 
can cases that do not involve the metaphorical use of a noun 
predicate phrase , or sentence (in Dylan Thomas's "a grief ago," 
not a predicate adjective) . Although most of the metaphors that 
discussed in the extensive literature on this topic can be reconstr' 
comparisons by a relatively mechanical application of the rules, no 
determined critic could find still other exceptions. 

Recognition reconsidered 

These various test cases provide a basis for reconsidering what 
processes might be involved in the recognition that some exprf 
metaphor. According to the view presented here, recognition is 
to the reconstruction of SIM in the underlying conceptual reoresentan~ 
this view, therefore, it would be plausible to argue that the 
of SIM cannot be determined until a reader has understood the 
well enough to evaluate possible relations between them . 

Take BE(X, y) as an example. If a sentence expresses an entail 
"Trees are plants," we might assume that there is a reconstructive 
of the form : 

El. BE (tree , plant) ~ (3F) (3G) {ENTAIL [F(tree) , G(plant)]}, 
where the entailment is verified by determining that all properties of 
are also properties of trees . That is to say, if all properties of y must 
properties of x, the appropriate reconstruction is as an entail 
sentence expresses a contingent relation, as in "This tree is a 
we might imagine that there is a reconstructive process of the 

~ -----
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BE(tree, landmark) ~ 
;\1. (3 F)(3G) {ATTRIBUTE[F(tree) , G(landmark)]}, 

the contingency is understood as adding all the properties of land­
wl1

ere 
to the properties of this tree. That is to say, if all properties of y 

rtlar~s be properties of x, yet are not entailed, the appropriate reconstruc­
,-"ul ·s as an attribution . These formulations of El and A1 are designed to 
tlo

n 
I the ir similarity to M1, and thus to suggest that part of the cognitive 

sh~W ty required to understand a sentence expressing a concept of the form 
aC~VI y) is the determination of which relation is appropriate. A general 
BE X'nlent of the reconstructive process, therefore, would be: state 

01. BE (x, y) ~ (3R) (3F) (3G) {R [F (x) , G (y)]} . 
I order to determine an appropriate value for R, a reader must first under­
~ nd F(X) and G(y) . If the sentence is a metaphor, like "A tree is an 

s ~bre ll a , ,, neither E1 nor A1 will he judged appropriate, but the reader 
~ay decide that R = SIM. Only at this point would it be possible to judge 
that the expression was a nominal metaphor. 

A simi lar generalization of M2 is possible. For example, "Trees are 
woody" would follow: 

E2. WOODY (tree) ~ (3F)(3y) {ENTAIL [F(tree) , WOODY(y)]} , 
and "Trees are beautiful" would follow: 

A2. BEAUTIFUL (tree) ~ (3F) (3y) {ATTRIBUTE [F(tree) , BEAUTIFUL(y)]}, 
leading to the general rule: 

G2 . G(x ) ~ (3R) (3F) (3y) {R [F(X), G(Y)]}, 
where once again the selection of R = SIM must await the processing of the 
related constituent expressions, and the recognition that the expression 
was a predicative metaphor would be post hoc. 

Recognition of a sentential metaphor would also be post hoc , since the 
sentence itself would not require SIM , but after it had been understood , it 
Would be recognized as unrelated to the antecedent text. 

According to this view, therefore, a special recognition process is unnec­
It would not be necessary first to recognize that an expression is 

and then to resort to some special subroutine for processing 
phorical expressions would be processed just as literal expressions 

, up to the point where SIM must be introduced. 

Interpretation 

se~ tences like "John is eating ," where one conceptual argument of the 
IS omitted , a reader understands that John is eating something. It is 

n~cessary to know precisely what John is eating in order to understand 

P as been claimed. Similarly, in sentences like "John is a wolf," where rop . 
ert les of the two arguments are omitted , a reader understands that 

PrOperties of wolves are to be attributed to John. It is not necessary to 
preCisely what property of wolves is to be attributed to John in order 
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to understand what has been claimed. Just as "John is eating" 
to a unique determination of what John is eating, so "John is a wolf" 
lead to a unique determination of John 's lupine properties. 

It would be futile , therefore , to view the interpretive process as a 
for the uniquely correct interpretation of a simile or metaphor. N 
less, there is a set of alternative interpretations that are plausible. In 
of "John is eating," the missing argument is understood to be 
edible: lunch , enchiladas, strawberry shortcake, or whatever. What 
places constraints on what can be understood, but without 
uniquely. Similarly, in the case of "John is a wolf," the missing 
understood to be something attributable to both wolves and men: 
descriptive of appearance, disposition , behavior, or whatever. For 
eating," the constraints are conventional, whereas for "John is a 
are not. In the case of similes and metaphors , therefore , it is n 
search the text and context for the author's grounds. This search 
one of interpretation . Interpretation is not a search for a unique 
of the implicit comparison, but rather a search for grounds that will 
the basis of the comparison to a plausible set of alternatives. 

Sometimes the grounds for a comparison statement are 
ous, but when they are obscure, interpretation becomes especially 
tant. Examples of nonobvious comparisons are provided by 
figures like "a mournful optimist" or "a laborious idleness" 
grounds for conjoining antonymous words must be found. 

Are oxymora metaphors? If so , they provide a special l:1lC11l1;11i 

comparison views of metaphor (Beardsley, 1962). Since oxymora 
opposites , they seem to express contrasts, not comparisons, and it 
argued that , on the comparison view, they should not be analyzed 
same way as metaphors. 

Let us treat "a cruel kindness" by rule M2, as if it were a 
metaphor. Conceptually: 

(38) CRUEL (kindness) ~ (3F) (3y) {SIM [F(kindness) , CRUEL(y))}. 
As a comparison , "Some property of kindness is like something 
This paraphrase does not seem absurd to me, especially if I think 
referring to some particular act of kindness , rather than to kindnesS 
cally. From the comparison , moreover, we can explain the 
transfer: "a cruel kindness" is not the same as "a kind cruelty"; an 
ron does more than merely contrast two opposing ideas. 

The puzzle that remains, however, is to understand the Cil 
under which a kindness could be cruel , and that puzzle is much 
for the comparison statement as for the oxymoron. Was the ki 
overwhelming that it created a cruel obligation for the benefi( 
problem posed by oxymora is not that they cannot be recast as 
sons, but that reconstructing the comparison does so little to help 
stand what the author had in mind. 

l . 'A 
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hough the need for interpretation in addition to reconstruction is 
AI! f . " I . . s in the case 0 oxymora, InterpretatIOn IS a so necessary In the case 

obVIOure conventional metaphors . In every case, given a reconstructed 
of fllO rison , a reader must try to appreciate how and why the author felt 
COfllP~erent was similar to the relatum, and what the similarity contributes 
Ihet~~ large r concept of the text in which it occurs. A reconstruction that 
10 eem acceptable out of context can prove unacceptable when seen in a 
[Ilay ~er perspective , in which case it may be necessary to seek alternative 
broa Th . d . . I . nstructions . us, reconstructIOn an InterpretatIOn are mutua Iy Inter-
reC~g processes. Their separation in theory is no sharp dichotomy, but 
actI . h ' re a diffe rence In emp aSls. 
[Il~i ndi ng appropriate classes of referents and relata is , strictly speaking , 
art of the task of interpretation. In order to make the discussion definite , 

fet uS assume that the author has given us some predicative metaphor 
having the conceptual structure G(x), where x is something that G is not 
normally predicated of G(x) will, of course, be added to the image , but it 
will be unde rstood (related to other knowledge) by finding a plausible basis 
for the use of such an expression, that is , by reconstructing a concept of the 
form (3F) (3y) {SIM [F(X) , G(y)]} and interpreting it. In this case , our initial 
degrees of freedom in interpretation will be the freedom to choose values 
for F and y. Two readers who choose different values for F and y will, of 
course, arrive at different interpretations of the metaphor, but even the 
same choices of F and y can lead to different interpretations. Choosing 
these va lues is only part of the interpretive task . 

Consider first the selection of y, since this often seems the less critical 
choice. Usually it is sufficient to take as y whatever the most generic 
argument G is conventionally predicated of. If, for example, the metaphor 
~oncept is COMMIT(X), then we search for something y such that COMMIT(Y) 
IS highly predictable: "faux pas, " "adultery," "suicide, " "murder," or, 
more genera lly, a "crime. " We will choose a generic argument , since the 
author is te lling us that x is one of the generic class of things that COMMIT 
c~n be predicated of. In Auden 's lines , "Thou shalt not sitlWith statisti­
~Ians nOr commitl A social science," for example , the concept expressed 
/ .the metaphor is COMMIT (a social science) and thus social science is 
~Slgn~d to the class of things , namely crimes , that are most commonly 
nemrnltted; precisely which crime Auden had in mind (if any) we can 

Ver know It . 
You were to ask what features to transfer from y to x, I would answer, 

. features are necessary in order to include x in the class of things 
G IS commonly predicated of." What effect this may have on the 

t of x is a question that must be considered separately in every 
r ' - in Some cases it will be much more obvious than in others - but 
eJnterpretation of x as a kind of y is part , and sometimes the most 

part , of interpreting the metaphor. 



394 GEORGE A . MILLER 

A more difficult step , however, is the choice of an F that 
appropriate relation to both x and G . We could , of course , 
before: ask what function is most commonly predicated of x . In the 
"commit a social science ," this procedure is not much help , since 
nothing that stands out as the chief predicate applied to this 
"study," "practice," "like ," "subsidize ," are all acceptable , but so 
get," "ignore ," "dislike, " "criticize." The mystery : how do we 
we do know) that the basis for Auden 's metaphor is a comparison 
form , "Practicing a social science is like committing a crime ," 
comparison of the form , "Criticizing a social science is like ('om .... ; .. 

crime"? 
Let us turn to G for help in finding an appropriate F. Reinhart 

suggests that the effect of F should be to delete certain semantic 
G - that G should be allowed to stand as the function applied to x, 
only those semantic features of G that are compatible with Fare 
effective. "Commit" means to perform, or even more generically, 
but with unpleasant connotations. If we delete all semantic 
serve to differentiate "commit" from "do," the comparison becomes' 
ing a social science is like committing a crime ," and the poet's 
"Thou shalt not do a social science ." If, on the other hand , we 
semantic features that differentiate "commit" from "criticize ," the 
ant connotations of "commit" will not be deleted , since "criticize" 
them, so the comparison would become "Doing something unpleasbul 
social science is like committing a crime ," and the poet's message 
"Thou shalt not do anything unpleasant to a social science ," for 
criticize it or, if Auden were punning, commit it to prison. 

This version of filtering theory works well enough , but still 
explain why we prefer a positive over a negative version of F. The 
that question , I believe , must come from the context . The whole 
points to Auden 's opinion of social science . Given that opinion, 
"perform ," "practice ," and the like , yield the only consistent 
tion ; with F = "criticize ," the poem self-destroys. A person who 
stood "Thou shalt not commit a social science" to mean "Thou 
commit a social science to memory" would not recognize that a 
had occurred , and a person who understood it to mean "Thou 
commit a social science to prison" would presumably regard it as 
stance of metonymy. A person who understands the poem can only 
stand the metaphor to mean "Thou shalt not practice a social scie 

The moral is not merely that interpretation is complicated , but 
requires an internally coherent configuration of all four terms . The' 
tation of the referent cannot be independent of the interpretation 
relatum. When Richards (1936a) speaks of the "interaction" of twO 
produce a new, resultant idea , different from either in isolation , at 
part of what he means is that the reconstruction must produce a 
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ally coherent and interpretable , and that such a result cannot be 
is il1~er~ without taking full account of both ideas, their interrelations, and 
blaine o . lation to the context. 

t/letr r~hcr example may illustrate more dramatically that interpretation 
An~c consistent with the context in which the metaphor is used . In most 

J11ust ts "Sheathe thine impatience" would probably he reconstructed by 
col1tex ' Z as fo llows: 
M 39) SH EATHE(impatience)~ 

( SIM[ RESTRAIN(impatience) , SHEA THE( SWORD)]' 
e y is taken to be "sword" because swords are the chief objects that we 

w~e~ of putting into sheaths. The choice of F is again somewhat moot; 
~~~ncea l, " "contain ," or ".hold back" would p~oba?ly serve as well as 
" strain." This reconstructIOn would be appropnate If the metaphor were 
r~ken in a conventional social situation . In the context of a woman speak­

~~g to her lover, however, a second level of interpretation can be added on 
the basis of the simile that a penis is like a sword , in which case a variety of 
interpretations of F compatible with "sheathe" are possible. We can imag­
ine contexts, therefore , that require totally different arguments for y and 
functions for F. 

The importance of interpretation is clearest when repair is most dubious , 
when rule M2 produces an obviously inadequate simile . Consider, for exam­
ple , Beckett 's phrase , "waiting till my corpse is up to scratch ." Leaving 
aside the pun on Old Scratch (an old jocular term for the devil) , I take this 
to mean "waiting to die ," but the inadequacy of that paraphrase is obvious. 
When I force "my corpse is up to scratch" into a comparison statement , the 
best I can do is: "A corpse that is ready for burial is like a body that is up to 
SCratch ." But what an odd relatum! The question , " Is Samuel's body up to 
Scratch?" would not normally be understood as asking whether Samuel is 
dead - just the opposite. 

Part of the power of Beckett 's phrase comes from irony ; if the irony is 
~emoved by rephrasing it as "waiting till my body is ready for burial ," the 
Impact is lost along with the metaphor. It is obvious that this attempt to 
as B e a literal paraphrase of the metaphor falls far short of a translation ; 

lack says, " it fails to be a translation because it fails to give the insight 
a the metaphor did" (1962a , p . 46). The steps involved in reconstructing 

COm parison will often leave us far short of a satisfactory interpretation . 
we can tease out a pun , a simile , and an irony by relatively 

I analysis , interpretation must go beyond that. 
am no expert at squeezing out everything a phrase will yield , but I can 

a candidate interpretation . Beckett does not say "waiting to die" 
p everyone is dying all the time. Death is merely the final stage in 
rogressive corpsification of the body. But this idea is carried one step 

by irony: we are asked to see death as an achievement. If these 
are on the right track , it is obvious that interpretation must include 



396 GEORGE A. MILLER 

more than the characterization of a transfer, either subtractive or 
of conceptual features from the relatum to the referent. 

The search for a theory of interpretation usually presupposes that 
begin with lexical concepts assignable to x, y, F, and G, including, 
any general knowledge associated with these concepts and any 
words expressing them may arouse. A discussion of the interpre 
metaphors leads very naturally, therefore, into a discussion of lexical 
edge. Since this is a vast topic on which I have written elsewhere at 
erable length (Miller & Johnson-Laird, 1976), I shall try to discuss 
suggestively, not exhaustively. 

Lexicalization 

The organization of a person 's memory for the meanings of words 
language has become a topic for much psychological speculation 
search in recent years. One attraction of metaphor for cognitive 
gists is that it might contribute to a better understanding of lexical 
The judgment that a word can literally denote some novel i 
volves an appreciation of the similarity of that instance to instances 
ously encountered; SIM represents a basic psychological function. 
Paivio and Walsh (this volume) point out, the meanings that are 
in a metaphor must be retrieved from the reader's memory for 
words conventionally mean and how they are normally used . 

The interpretation of the comparison underlying a novel 
sometimes requires merely that a subsidiary meaning of a word 
vored over its core meaning. For example, Reinhart (1976) 
that the interpretation of "green ideas" depends on selecting a 
meaning of "green ," unripe . (Should we take this to mean that 
ideas" is not a metaphor?) Note , however, that "green ideas" 
reconstructed by rule M2: 

(40) GREEN (idea) ~ SIM [UNDEVELOPED (idea) , GREEN (fruit)] . 
Reinhart makes the point that when we hear the literal warning, " 
that apple; it's green ," as we are about to eat an apple that is not 
color, we must do precisely the same thing we do for "green 
over the color sense of "green" in favor of the unripe sense. On the 
tion that "green" has several alternative meanings , the problem of 
an appropriate sense in an apparently metaphorical use is not 
different from the problem of finding an appropriate sense in a 
The rapid disambiguation of polysemous words on the basis of 
one of the standard enigmas facing any theory of language 

These considerations add further plausibility to the 
"green apple" is processed in the same manner as "green idea": 

(41) GREEN (apple) ~ ENTAIL [UNDEVELOPED) (apple) , GREEN 
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·.h fo llows rule E2 ' ENTAIL is appropriate because all properties of 
wh lC

n fr uit are also properties of undeveloped apples . This proposal levels 
grec sharp boundary between the literal and figurative uses of words, 
II
nYch is consistent with easy passage of overused metaphors into subsid­
~h l senses - of "green," in this example, from a metaphor based on the 
Ilirly f of unripe fruit to a subsidiary sense , unripe, applicable to many 
CO 0 

ther nouns . 
o Metaphor is frequently cited as a source of polysemy. For example , there 

5 presumably a time in the history of English when "leg" was not used to 
w~cr to a part of a table. At that time , therefore , "leg of a table" might 
~:ve been a metaphor based on a comparison of t~e form : 

(42) LEG (table) ~ SIM [SUPPORT (table), LEG (ammal)]. 
With repeated use, however, "leg" acquired another meaning as the name 
fOf a part of a table . (Stern , 1965, calls this type of meaning change 
"adequation. ") We are still able to recognize the similarity that led to the 
original metaphor, but we understand "leg of a table" literally by rejecting 
the animal-part sense in favor of the furniture part sense in appropriate 
con texts. 

The adequation of a metaphor is only one way subsidiary senses can 
creep into the lexicon. I have discussed elsewhere (Miller, 1978) semantic 
extensions that are common to many different words , and have proposed 
that such lexical regularities should be called construal rules. I shall not 
review th is claim that people appreciate regular relations between a core 
sense and various extended senses of many words , since the status of such 
rules is still a matter for investigation. But , however the regularities are 
form ulated , some extensions are easily understood on first hearing . Since a 
metaphoric interpretation of a word can be viewed as a semantic extension 
of that word 's core meaning - a radical extension, in some cases - it would 
obviously be worthwhile to look for correspondences between construal 
rules and metaphorical interpretations. If metaphor often involves favoring 
an extended meaning over the core meaning of a word , students of meta­
phor should be interested in how such extended meanings arise. 

The danger I see in regarding the metaphorical use of a word as merely 
~~ extension of that word's meaning is that it tempts us to oversimplify our 
t~ew of metaphor. In novel metaphors , it is not the meanings of the words 
w~tdch ange , but rather our beliefs and feelings about the things that the 
wh~ ~ refer to. I have claimed that the reader must imagine a world in 
tr/~ the metaphor, however incongruous it may seem , is true . Readers 
cann

o 
be conservative in imagining such different worlds , but the exercise 

thinkOt help but broaden their conception of what a world can be . If we 
of metaphor as nothing more than pouring new meanings into old 

W ' We shall be hard pressed to understand how metaphor can enrich 
ay We see the world , or why word meanings change so slowly. 
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Conclusion 

A psychological theory of metaphor should be guided by two 
the one hand, it should attempt to account for the comprehension 
phoricallanguage in the same terms used to account for the com 
of non metaphorical language. On the other hand, it should attempt 
cover what literal comprehension must be if metaphoric comprehe 
be explained in terms of it. Taken together, these objectives imply 
must extend our theories of literal comprehension until they are 
powerful to account for metaphorical comprehension . 

I have taken apperception as the central process in textual 
sion - the process of assimilating new information by relating it 
already known. A concept of the text is synthesized on the 
whatever the author has written is true in the conceptual world 
describing, and that the reader is trying to replicate. What is true in 
however, may be very different from what is true in the real 
textual concept and the concept of reality must be kept distinct. 

Metaphor poses an apperceptive problem, because metaphors 
false in the real world or apparently unrelated to the textual 
Although readers must take what the metaphor says as true in 
that they are trying to synthesize from the text , they can only 
that world if they can find a basis in the real world that might have 
author to think of the metaphor. This search begins by attending 
features of the textual world that are similar to what is known of 
world , since those features can provide a basis for relating the 
to what the reader already knows . 

The grounds for a metaphor, therefore , can be formulated as 
similitude that can be expressed as comparison statements. A set 
for reconstructing those comparisons has been proposed , and an 
has been presented that the resulting classification of metaphors 
pIete. How the reconstructed comparisons are interpreted has 
cussed, but many important problems of interpretation are left 

In this way, I have attempted to account for the comprehension 
phorical language in terms of the comprehension of compari 
ments. And I have tried to argue that the comprehension of literal 
requires all of the apperceptive psychological machinery needed to 
for the comprehension of comparison statements. 

NOTES 

Preparation of this manuscript was supported in part by a grant from 
tional Institute of Education to the Rockefeller University. The title is 
to acknowledge my intellectual debt to the work of Max Black. More 
acknowledgements are due to Bruce Fraser and Morris Halle for 
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t helped me to understand better what the problem of metaphor is , and to 
tha dreW Ortony and John Ross for helpful comments on an earlier draft. 
~n taphors occur in conversation as well as in written prose and poetry ; these 

' ~erent settings undoubtedly impose different demands on both the source and 
d~d ressee of a metaphoric expression. Inasmuch as I do not intend to explore 
a eh diffe rences, however, I have chosen to focus on readers (to the exclusion of 
Su eakers and hearers , and the near exclusion of authors). I hope that this deci­
sp 11 wi ll not seriously compromise what I shall say about those aspects of meta-
51 0 

hor I do intend to explore. r am indebted to Steven Cushing for this way to illustrate the point . 
; The image has the logical status of a list of presuppositions , containing constants 

or bound variables, which restrict (or relativize) the domain of interpretation 
over wh ich variables in the model can be quantified (Cushing , 1977) . 

4 Tversky (1977) calls the referent the "subject" and the relatum the "referent. " If 
I unders tand Chomsky (1971) correctly, the referent is a conceptual instance of 
what he calls the (linguistic) " focus, " and the relatum is a conceptual instance of 
what he ca lls the (linguistic) "presupposition" of a sentence . 

5 If I understand Black (1962b) correctly, what I call a "symbol" is what he calls 
the "system of associated commonplaces. " Bruce Fraser has suggested to me 
that the distinction between literal and symbolic should not be viewed as a 
dichotomy, but as a continuum , comparable to the continuum between creative 
and idiomatic expressions . The criterion of non translatability, if it can be used at 
all , wou ld have to be used with caution . Asch (1958) has pointed out that the use 
of certain adjectives (e .g, "warm ," "hard ," "straight") to describe both proper­
ties of objects and property of persons is sufficiently universal to justify challeng­
ing the common assumption that their application to persons is a metaphorical 
extension of their meaning in objective contexts. If some symbol proved to be 
similarly universal, its translatability could not be used to argue that it was not a 
symbol. 

6 St ri ctly speaking, the verb "affect " is a relation , not a property: "My love affects 
me" expresses the sentential concept AFFECT (my love, me). It is possible to treat 
a relation as a property, however, by exploiting the logical abstraction operator 
A. Thus, the relation F(X, x') can be used to define a new function, Ax.F(X, x') , 
Which is a property that takes x as its argument. In the example: Ax.AFFECT(X, 
me) defi nes a new function (that can be represented as AFFECT ME) which is a 
property that can take "my love" or "a rose" as its argument x. By using that 
a.bstraction operato r it is possible to deal with comparisons in which the func­
~I~ns F a nd G have different numbers of arguments. For example , "Fog swirls 
L ea Cat rubs its back" compares a function of one argument , SWIRL(fog), with a 
IT nctlon of two arguments , RUB(cat , its back) . We can define a new function RUB 
Si S ~ACK '= Ax.RUB (x, its back), in which case the conceptual structure of the 
1:1 e can be written SIM [SWIRL(fog) , RUB ITS BACK (cat)], which conforms to Sl. 
vale~e are also degenerate analogies: X:X::X:X, or x:x::y:y, or x:y::x:y, which are 
1h I rega rdl ess of the values of x and y (Sternberg , 1977a). 
th a~ hIstory of the comparison view is reviewed by Mooij (1976), who concludes 
car I the case aga inst it is not convincing. Most objections , he says, are to "a 
itse~f~ss application of the comparison view rather than the comparison view 

(p. 60). 
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9 More precisely, G(Y) is attributed to F(X) . Applying the abstraction 
SIM [F(X) , G(Y)] enables us to define a new function AF(X).SIM [F(X), G(Y)). 
is a property that can take F(X) as its argument. If we represent 
function as SIM G (Y) , as in note 6, we obtain [SIM G(Y)) [F(X)] as an 
formulation of SI for comparisons : SIMILAR TO G (y) is attributed to F(X). 
SIM is omitted , we obtain [G(Y)] [F(X)]. Since , in the example , both F 
implicit , the paraphrase of [G (a wolf) ] [F (man)] will be "some prrm ..... :J 

wolf are attributed to be properties of man ." Note that in literal 
categorization , like "Man is a primate ," this same paraphrase is 
the simile would be odd because all properties of a primate are 
man, and we do not use "some" when we know that "all" is appropri 

10 If I understand Richards (1936b) correctly, the referent F(X) of the u 
comparison is what he calls the "tenor" and the relatum G(Y) is what he 
"vehicle" of the metaphor. And if I understand Black (1962b) 
argument Y (in Ml) or the function G (in M2) is what he calls the 
the argument x of the referent is what he calls the "frame" of the 
D. Sapir (1977) , calls the referent the "continuous term" (since it is 
rate or continuous with the topic of discourse) and calls the 
"discontinuous term" of the metaphor. 

11 A similar and probably related situation exists in the morphology of 
words, where an even greater variety of relational predicates must be 
Thus , a bulldog is a dog that "resembles" a bull , but a honeybee is a 
"makes" honey, an armchair is a chair that "has" arms , a garden party is 
that is "in" a garden , and so on. Levi (1974) has proposed a list of 
coverably deletable predicates" (CAUSE, HAVE, MAKE, USE , BE, IN, but no 
cate of similitude) that will account for many such constructions. 

~ . ~ 'd 
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How metaphors work 

SAM GLUCKSBERG AND BOAZ KEYSAR 

In his contribution to this volume, Searle asks , "why do we use expressions 
metaphorically instead of saying exactly and literally what we mean? " We 
propose that this question seriously misstates the nature of the problem. 
We will a rgue that when people use metaphors , they are saying exactly 
what they mean. When , for example , someone says that "Sam is a pig ," 
that is precisely what is meant; that the person designated by the name 
"Sam" is a member of a superordinate category referred to by the word 
"pig"(G lucksberg & Keysar, 1990). To understand how metaphors of this 
~ype work requires an understanding of at least two processes. First , what 
IS the nature of the category formed by the assertion that S is P? Second , 
what governs the choice of the metaphor vehicle , p, as a name for that 
category? Answers to these pivotal questions will provide answers to other 
~Uestions about how metaphors work, including the question posed by 
earle, why do we use metaphors at all? What communicative functions do 
~~t~Phors serve in discourse that are not served by more or less compara-

li teral expressions? 

b ~e wi ll first examine in detail how metaphors are understood. We will 
u~~In with an analysis of the standard pragmatics view of how people 
rest ersta nd utterances that are intended nonliterally. The pragmatics view 
Ian s on the assumption that literal meanings have unconditional priority in 
el(aguage use. We will show that this assumption is wrong. We will then 
the~ lne the comparison and interaction views of metaphor and show how 
ilttpl~ ~re at best incomplete because metaphors are , as we will argue , not 
el(PI

IClt 
comparisons but instead are assertions of categorization. We then 

ore some of the implications of this view for comparison and interac-
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tion views and for the question of how metaphors are produced . 
consider why people use metaphors instead of literal language to 
cate certain kinds of information in discourse settings. 

The standard pragmatics view 

Linguistic meaning and speaker meaning 

Ordinary conversation is filled with utterances whose intended (and 
stood) meanings differ from the compositional meanings of their 
phrases . Phenomenologically, hearers simultaneously apprehend two 
of meanings : linguistic meaning and speaker's meaning. Both mea 
often relevant and intended . The linguistic meaning of the expression 
hot in here, " for example , refers to the ambient temperature of a 
place at a particular time . This kind of meaning has been variously 
to as literal or sentence meaning (Searle, this volume) . Whether or 
sentence meaning is appropriate in the context of utterance , the 
full meaning cannot be determined without additional information. 
speaker could , of course , merely be asserting that the ambient templ"r .. l 
is higher than normal. If such an assertion were to be plausible 
context of the conversation , and the speaker meant no more than 
assertion , then this would be an instance of a speaker saying exactly 
literally what he or she means . In such cases, utterance meaning and 
tence meaning coincide . If there seems to be insufficient reason for 
asserting that it's hot , then the sentence meaning would not be taken 
speaker's full intended meaning . As Searle puts it (this volume), 
sentence meaning is defective , look for a speaker meaning that differs 
sentence meaning." The speaker could be conveying a request to 
window, complaining that the air conditioning system is malfunctioni 
asserting that a toaster oven is working properly. 

Metaphors of the form S is P are instances of sentence meaning 
coinciding with speaker meaning. In many metaphors , the assertion S 
is false . After all , if Sam is a human being, then he is not really a pig; 
is a woman and so cannot really be the sun . False assertions are" 
because they violate the conversational maxim to be truthful (Grice, 
but metaphors need not be false to be defective . Metaphors that h 
be literally true can also be defective , as in John Donne's observation 
man is an island ." Readers presumably already know that no human 
is a landmass surrounded by a body of water, and so this 
defective because it violates the discourse maxim to be informative 
1975) . According to the standard pragmatics view, the first step in 
standing metaphors is to recognize that a sentence meaning is 
the context of utterance . Central to this account of how we arrive at 
phorical meaning is the assumption that literal , sentence meanings 
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nditional priority. Sentence meaning is always generated by hearers 
\ln~oi5 always generat~d b~fore any other meanin.gs are ev~n. co~sidered. 
an iving literal meanmgs IS always the first step m determmmg mtended 
De~ker meanings, including metaphorical meanings. The second step is to 
spcc 55 whether sentence meaning is plausible in context . If it is plausible 
a.sse not "defective") , then the hearer accepts sentence meaning as 
(I ·:~ker meaning . Understanding utterances literally thus involves just two 
sp ps. process utterance for sentence meaning and assess its plausibility in 
stenl~x t. When sentence meaning is not plausible in context , the hearer 
cOust decide which kind of alternative meaning the speaker might intend . 
rn As an account of how people determine the meaning of metaphors, the 
standard view is incomplete . A theory of metaphor comprehension must 
include an account not only of what triggers a search for non literal mean­
ings, but also of what triggers a search for metaphorical meanings in particu­
lar rathe r than any other nonliterally intended utterances , such as indirect 
requests, irony, and the like. The problem is complicated further by the 
fact that a single expression may be used to convey several meanings simul­
taneously, as when someone says "Sam is a pig" to convey not only a 
description of Sam's detestable character but also a request that Sam not be 
invited to dinner ... ever. 

Incomplete as it is , two important implications follow from the standard 
view of how people understand metaphors . First , because literal meanings 
have unconditional priority, it should be easier to interpret utterances liter­
ally than nonliterally. The available evidence argues strongly against this 
claim . Conventional idioms such as "kick the bucket ," for example, can be 
understood quite easily. Indeed , the idiomatic meanings of such familiar 
expressions are often the only ones that come to mind , suggesting that 
literal meanings can be bypassed entirely (Gibbs , 1980; 1984) . More to the 
POint , novel metaphors can be understood as easily as comparable literal 
expressions when used in appropriate contexts (Ortony, Schallert , Reyn­
olds, & Antos , 1978). 

The second implication of the standard pragmatics view is that people 
~equire a triggering condition - a defective literal meaning - before search­
I~g for metaphorical meanings . When sentence meaning suffices , hearers 
~h oUld. not seek alternative or additional metaphoric meanings . Here , too , 

e eVIdence argues against the standard pragmatics view. People go be­
~.ond the literal even when the literal is perfectly sufficient in context. They 
a;~ Ply cannot ignore metaphorical meanings even when a literal meaning is 
a k they need in the situation . Glucksberg , Gildea , and Bookin (1982) 
a: ,:d college students to determine the literal truth value of sentences such 
diff:orne .desks are junkyards." This sentence is obviously literally false, no 
illl rent 10 truth value from sentences such as "some desks are roads." The 
te Portant difference between these two sentences is that the former has a 

adi ly apprehensible figt;rative interpretation whereas the latter does not. 
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The former sentence is clearly metaphorically true. The people 
experiment took longer to respond no to the literally false 
had figurative interpretations than to literally false sentences that 
such interpretation . Glucksberg et aJ. (1982) concluded that 
meanings were computed involuntarily and thus interfered with 
about literal truth values . 

There are two potential problems with this conclusion. The first 
the types of metaphors that were used. All were relatively con 
and so may have required little work or effort. As Morgan (this 
points out, conventional or "stored" metaphors pose no interesting 
hension problems. It is only the class of fresh metaphors "that is the 
problem for a theory of metaphor." Would people be able to ignore 
metaphors in the context of a literal-truth verification task? Co 
fresh (albeit inapt) metaphor such as "all marriages are iceboxes ." 
metaphor that requires figuring out. Just how are marriages like' 
Do marriages store or preserve things? Do marriages inevitably entail 
personal coldness of some sort? Unlike metaphors such as "some 
junkyards ," whose meanings are immediately accessible , the 
metaphor poses an interpretive problem because there are no readily 
ent properties of the vehicle iceboxes that are unambiguously 
and informative about the metaphor topic , all marriages. 

As with literally intended language , context and the setting of the 
sation can be used to disambiguate such metaphors. If the marriage 
ph or were uttered in a conversation about emotional warmth, for 
it should be readily understood . Would it , however, still require the 
ing condition of a defective literal meaning? Gildea and Glucksberg 
examined this issue in a version of the metaphor-interference 
that used metaphors not understood immediately when encuum~'" 
isolation. These metaphors appeared in a sentence-verification task 
in a neutral context or in a context that called to mind a potentially 
property of the metaphor vehicle . The people in this experiment 
sentences that appeared on a screen , one at a time , and decided 
"false" to each one. The relevant context for a fresh and ambiguoUS 
phor consisted merely of a sentence that appeared immediately prior 
metaphor, containing a single word that called to mind the relevant 
erty of interest. For example, the sentence "some summers are 
could appear as a test sentence immediately prior to the met 
marriages are iceboxes ." The concept of warmth presumably calls to 
(to use Searle 's phrase) the domain of temperature , broadly 
should make the marriage-icebox metaphor immediately interpre.taDIil 
contrast, the sentence "some summers are rainy" would not 
temperature domain to mind, and so should have no effect on the 
tation of this metaphor. Gildea and Glucksberg found that fresh, 
ous metaphors were understood immediately when preceded by 

~ -
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xt sentences, but not when preceded by neutral sentences . This 
conteglY suggests that even fresh metaphors do not require a defective 
strOn I tr igger in order to be understood . Metaphor comprehension is not , 
litera . 
. his sense, optIOnal. 
.n ~efore accepting this conclusion , there is a second potential problem 

t must be dealt with. In both studies (Glucksberg et aI., 1982; Gildea & 
~~ucksberg , 1983) the metaphor sentences were all literally false . These 

tences were not literally "defective" because the experiment used many 
~'~:raIlY fa lse sentences and subjects expected equal numbers of true and 
;alse sentences. As Dascal (1987) ~oin.ted out, h~wever, any false sentence 
might trigger a search for alternative mterpretatlOns , whether or not such 
false se ntences are expected in a given situation. For sentences without a 
metaphorical interpretation , the search for alternative meaning would 
quickly fa il and permit a rapid "false" decision. For sentences with avail­
able and accessible metaphorical interpretations , the search would succeed 
and the alternative meaning would interfere with a "false" decision. If this 
is so, then the metaphor interference effect would be perfectly consistent 
with a " literal-first/metaphor optional" model. 

One could as well suggest that the reason [for the metaphor interference effect) is 
the difficulty in determining what does the sentence literally mean , which is a 
necessary condition for assessing its truth value . .. one could imagine that , al­
though the subjects have been told to pay attention only to the literal meaning , they 
automatically generate and infer also a metaphorical interpretation , precisely be­
cause of the difficulty of generating a literal reading in the first place . (Dascal , 1987, 
p. 277 , emphasis in original) 

To deal with this criticism , Keysar (1989) used sentences that were not 
only literally true but whose literal meanings were also sufficient in context. 
These sentences could also have figurative interpretations that were either 
consistent or inconsistent with their literal meanings. Consider this brief 
description of Bob Jones: 

Bob Jones is an expert at such stunts as sawing a woman in half and pulling rabbits 
OUt of hats. He earns his living traveling around the world with an expensive 
~ntourage of equipment and assistants. Although Bob tries to budget carefully, it 
:~ms to him that money just disappears into thin air. With such huge audiences , 

Y doesn't he ever break even? 
G' 
\\I~ven such a context, subjects tried to decide, as quickly as they could, 
tar ether a following target sentence was true or false. In this example, the 
Illeget sentence was Bob Jones is a magician, which is literally true, but 
"Ill tap~orically "false. " With respect to Bob's financial affairs, he is not a 
the aglclan" at all! If people simply stay with the literal when it makes sense, 
(joe

n 
the "false" metaphorical meaning should not playa role at all, yet it 

lite s. It interferes with and so slows the "true" decision about the true 
ral meaning , that Bob Jones is a magician by profession. When Bob 
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Jones is described in a slightly modified context as making a profit 
huge expenses, then people very quickly agree that he's a 
profession . The metaphorical meaning can thus either reinforce 
fere with the literal meaning, even when that literal meaning is not 
tive" in Searle 's sense. 

We can conclude that understanding metaphorical meaning is 
optional process that requires the triggering impetus of a defective 
meaning. There seems to be no general priority of the literal, and 
nothing optional about understanding the meanings of such fresh 
phors as "marriages are iceboxes ," given an appropriate conte'·· 
respect to these broad issues , metaphor comprehension seems no 
in principle from understanding utterances literally (see also 
this volume). This general conclusion, however, hardly constitutes a 
of metaphor comprehension and use . Given that the failure of a 
meaning is neither necessary nor sufficient to trigger a search for 
cal meanings , what properties of utterances enable people to 
an utterance is intended metaphorically, and how are metaphorical 
ings determined? 

Metaphors as implicit comparisons 

Traditionally, nominative metaphors of the form S is Pare recogni7 1>li 

as class-inclusion statements, but rather as implicit similes. When a 
hears such a statement, he or she interprets it as S is like a P. 
statement "my job is a jail" is interpreted as "my job is like a jail." 
this is done - that is , once the class-inclusion statement is recognize! 
false and transformed into a simile - then the statement is treated 
other comparison statement. Ortony (1979 ; this volume) draws a 
distinction between a metaphor as an indirect comparison and a 
which is a direct nonliteral comparison. 

Both Black and Morgan (this volume) argue that metaphors 
simply elliptical similes. Black is correct in noting (this volume) 
metaphor can imply a comparison, but it is not in itself merely a 
son: "To call 'poverty is a crime' a simile or comparison is either to 
little or too much. " Moreover, though many metaphors can be p"rlll 
as similes, the simile form seems weaker. Similes can always be 
by putting them in metaphor form, whereas the reverse does not 
Morgan points out (this volume), it makes perfect sense to say" 
just like a tree , he is a tree. " We may add that it does not make sense 
"John 's not just a tree, he is like a tree ." Why are metaphors 
stronger than similes? 

One reason that the comparison form might seem weaker is that 
tions of similitude , be they literal or metaphorical , can be derived l prioe a"ection of categoey membe"hip. Con,idec how compaci"' • 

.; 
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e ordinarily understood . The first step in understanding any com­
tiO~S a; statement is to select just those properties that are relevant in 
partSO

\ (Tversky, 1977). When interpreting the statement "Harvard is like 
conte~ fo r example, people will typically exclude such noninformative prop­
"a~e , as "have classrooms ," "have a library," "employ an administrative 
ert~~S" and so on. Indeed , there are countless properties that two entities 
st~ hl share, from having atomic nuclei and electrons to being able to be 
nllg ght about by Martians should any Martians exist (Goodman, 1972a). 
th~ow are the relevant properties of a comparison selected? For the 
H vard-Yale example , the dimensions of comparison can be derived from 
th:

r 
most specific .category . that. inc.lud~s these .two as ins~ances. For most 

eople fa mil iar with Amencan lllstltutlOns of higher learnl.ng , Har~ard .a~d 
~ale are prime examples of the Ivy League , a group of pnvate Universities 
in the northeast United States. If a person views the comparison in this 
light , then only those properties that Ivy League institutions share among 
themselves and do not share with universities in general will be taken as the 
grounds for the comparison. If Harvard and Yale are seen as belonging to 
the grou p of institutions that includes Princeton and no others, then only 
the properties shared by these three institutions (and not shared with oth­
ers) will be taken as relevant. One can even imagine a more exclusive 
grouping, Harvard and Yale alone , and this will yield yet another set of 
properties as relevant to the comparison, just as the comparison of Cam­
bridge with Oxford concerns only those properties unique to those two 
institutions (which together comprise the category referred to familiarly as 
Oxbridge). 

This example illustrates how categorization can playa central role in how 
We understand literal comparison statements. If one were asked, for exam­
ple , how lemons and limes are alike, the most likely answer would be that 
they are both citrus fruits. Questions about similarities appear in many IQ 
tests, and in such tests the instructions for people administering the test are 
~nam biguOus. The answers to questions such as "how are an orange and a 
f anana alike?" and "how are a fly and a tree alike?" are uniformly in the 
torm of a ca tegory assertion: oranges and bananas are both fruits; flies and 
t~ee s are both living things. Note that the answers that first come to mind in 
it ese Instances are the most specific categories that can subsume both 
p~rns . Properties or features of similarity are then derived from the im-

ted category. 

pr;OI11~a risons come in many forms. When a comparison specifies the 
Do perttes of interest, as when someone says "doesn't Sam sound just like 
tha~ald Duck?" no implicit category is imputed to Sam and Donald other 
gto the set of creatures that sound like Donald Duck. Similarly, when the 
"Dillnds of a comparison are not stated but are nevertheless obvious, as in 
\Vh:

t 
COke is exactly like Diet Pepsi ," no implicit category is imputed . 

n the grounds for a comparison are neither explicitly stated nor obvi-
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ous, then people can resort to the strategy of identifying the most 
category that includes the two terms of the comparison. The 
are most characteristic of that category are then taken as the 
the comparison . 

People can thus select the relevant grounds for a comparison in at 
two ways, either directly by identifying the relevant properties or i 
by identifying the most specific category that the entities in a 
can belong to. Properties are directly identified when they are 
mentioned in a comparison statement , or when they are implied 
qualifiers as "exactly like" or "essentially like ." When direct id 
of properties is problematic, people will first assign the terms of a 
son to a single category, and then take the characteristic properties 
category as the relevant grounds for the comparison. 

This analysis poses an interesting puzzle for the comparison 
metaphor comprehension . If literal comparisons are dealt with as 
categorizations , why should metaphoric categorizations be treated 
plicit comparisons? Problematic literal comparisons , such as "how 
like trees? " can be understood by first grouping the terms of the 
son and then deriving the grounds of comparison from the 
is , " living things." Metaphoric comparisons should pose the same 
as literal comparisons , and the problem may be solved in the same 
Metaphoric comparisons might also be understood by assigning the 
of the metaphoric comparison to an appropriate category and 
grounds for comparisons from the characteristic properties of that 
gory. If this is a viable strategy, converting a metaphor S is P into a 
is like P will accomplish absolutely nothing , because S is like P will j 
converted right back into the original metaphor form , Sis P! If indeed 
metaphors are understood by classifying S in the category referred to 
the issue then becomes, what is the nature of the category referred 
the metaphor vehicle , P? 

Metaphors are class-inclusion assertions 

Taxonomic and attributive categories 

Imagine having a conversation with one of us (SG) about various 
dogs as pets , and I tell you that " my dog is an animal. " On the face 
this is a true class-inclusion assertion . Dogs are a proper subset 
larger category, animals. Though this is a true statement , you will 
it as my intended meaning. You will not take it as the intended . 
because you already know this fact , and I know that you know thiS 
and I am not going to say "my dog is an animal " to inform you of a 
you know, that I know, and that you know I know, and I know 
know that I know, and so forth . 

~ ._._. -.---
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C nverting "my dog is an animal" into a simile "my dog is like an 
. °'11" doesn 't reveal the intended meaning, primarily because it makes 

anl J1l~lse to say that a dog is like an animal when it already is an animal. So 
nO s~ can I mean when I say to you that my dog is an animal? The intended 
wha ning might be the same as in the assertion "Arnold Schwarzenegger is 
mea nimal" or the implication in the John Belushi movie Animal House . In 
an a h" . I" h fl ' h of these uses, t e term antma can ave one 0 severa meantngs: 
ea~m a l as the alternative to vegetable in biological taxonomies, or animal 
an\he name of a different superordinate category, such as the category of 
as imate beings that behave in particularly animalistic ways . We will refer to 
:~e latte r kinds of categories as attributive categories because they are used 
primari ly to at~ribute specific properties to their meta~hor topics. In this 
attribut ive "antmal" category, sheep would not be antmals , but drunken 
fraternity members, awesomely muscular and violent actors , and some 
breeds of dogs would be animals . 

To say that one 's dog is an animal , then , is to use the word "animal" in a 
new and interesting way, to refer to a category of things that does not (at 
least yet) have a name of its own. l Might the same strategy be at work in 
metaphors such as "my job is a jail"? Can we use the word "jail" to allude 
to a prototypical confining thing , the "literal " jail , while simultaneously 
referring to a category of such things for which we have no commonly 
accepted label or name? 

Naming superordinate categories 

One answer to this question may come from languages that generally do 
not have superordinate category names . All languages have names for 
basic level objects (Rosch , 1973) , but some do not have names for super­
ordinate categories. One such language is American Sign Language (ASL) . 
I~ ASL, basic level objects have primary signs , strictly analogous to such 
Single-word E nglish names as chair, table, and bed. The superordinate level 
~ategory of f urniture had , until recently, no sign of its own in ASL. To refer 
to t.he category furniture, ASL signers use basic object signs that are proto­
YPlcal of that category, as in: 

House fi re [+ ] lose al\ chair-table-bed etc. , but one left , bed 
which ' . 
thi IS Inte rpretable as "I lost all my furniture in the house fire but one 
I1si~g Was left : the bed" (Newport & Bellugi , 1978, p. 62) . The strategy of 
Cate g the name of a prototypical category member to refer to a superordinate 

gory that does not have a conventional name of its own appears in 
languages as well. A particularly striking example was reported in a 

article about the war crimes trial of John Demjanjuk , who was 
. of being "Ivan the Terrible ," a sadistic guard at the Treblinka death 
10 Poland during the Second World War. " [T]he name Demjanjuk has 
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become a noun in Israel, a word to identify an ordinary person 
committing unspeakable acts" (emphasis added). That the category 
and the person's name are quite distinct is revealed in the following 
change between an American newspaper reporter and an Israeli 
attending the trial : 

Israeli : "If he is a Demjanjuk, then he should be condemned to death ." 
Reporter: "But he is Demjanjuk , his name is John Demjanjuk ." 
Israeli : "I know his name is Demjanjuk , but J don't know if he is a 

(Shinoff, San Francisco Examiner, 1987) 

Other examples of this type abound. A number of Native 
languages occasionally use prototypical category member names 
category name itself. In Hopi, for example, the name of the most 
deciduous tree, "cottonwood ," is also used as the name for the 
deciduous trees (Trager, 1936-39). The word for eagle is used by 
speakers to refer to large birds in general as well as to eagles 
(Hage & Miller, 1976). Sometimes, to avoid confusion, more specific 
may be introduced , such as "cottonwood" for trees in general and 
cottonwood" for the cottonwood tree itself as in the Kiowa 
western Oklahoma (Trager, 1936-39).2 But even in this case , the 
principle is clear. The name of a prototypical category member can 
to name a category that has no name of its own. 

Naming metaphorical attributive categories 

Are these special cases, or do they represent a common 
device? In languages such as English or Hebrew that do 
ordinate category names, this strategy can be used to construct 
everyday metaphors (Glucksberg & Keysar, 1990) . To refer to someoQ 
a Demjanjuk alludes to the original war criminal , and also makes 
phorical use of his name , Demjanjuk. A person who says "my 
jail" is using precisely this strategy of employing a prototypical 
object name to refer to a superordinate category that has no convell 
name of its own. What is the category that is exemplified by the 
level object "jail"? 

The category referred to as "a jail" can be described by a li~t of 
guishing features , but it is difficult to enumerate these features 
(see Figure 18.1) . By naming the category "jail," "my job" inherits 
properties of " jail" that can plausibly be attributed to "my job." The 
"a jail" can refer either to a specific instance, jail, or to the class , jail. 
metaphor vehicle, "a jail" refers to a class of things , whereas when 
is used literally it would refer to an actual jailor jails. The 
between these two uses of the word "jail" is analogous to that 
"Demjanjuk" used to name a person and the same term used to 
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InVOluntary 
Unpleasant 
Confining 
Punishing 
Unrewarding 
etc ..... 

Figure 18. I. Cross-classification of jails and jobs: partial illustration (after 
Glucksberg & Keysar, 1990) . 
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lasS of people with certain characteristics , namely, ordinary people capa­
~Ie of committ ing unspeakable acts. Similarly, a newspaper headline that 
states "Cambodia has become Vietnam's Vietnam" also uses a single refer­
ring expression, Vietnam, in two distinct ways , to allude to the entity itself 
(the country of Vietnam) , and to refer to the category of situation that this 
entity has come to exemplify. Roger Brown captured this distinction when 
he argued in 1958 that metaphors involve categorization: "Metaphor differs 
from other superordinate-subordinate relations in that the superordinate is 
not given a name of its own. Instead, the name of one subordinate (i .e ., the 
vehicle) is extended to the other" (p. 140; see also Elbers, 1988). 

On th is view, when someone says "my surgeon was a butcher," she 
means just that , not that her surgeon was like a butcher. In using this 
expression, the speaker alludes to a prototypical or ideal exemplar of the 
category of bungling and harmful workers , "butchers," and simultaneously 
uses that prototype's name to name the category. Thus , when new and 
novel metaphors are created , either new categories are created or new 
members are added to existing " metaphorical" categories , as in this particu­
lar.ly apt expression coined by Arthur Rosenthal in a New York Times 
~dltO ri a l about the issue of economic aid to the Soviet Union: "The United 
. tates cannot patch up the Soviet economy because it is not a leaking tire, it 
~~ .a blowout." Surely, Rosenthal did not intend the reader to understand lils 

to mean that the Soviet economy is not a leaking tire (true), rather it is 
SO e a b~owout (also true , but how inapt) . When speakers or writers say that 

rnethll1g is something , they do not mean merely that it is like something. 

Catego' . 
fl za/LOn as a selection mechanism. When any two objects are com-

, on ly a small subset of properties is usually involved , namely, those 
are re levant to the context (Tversky, 1977). Comparison statements 
as olives are like cherries involve selected properties of the predicate 

. Both grow on trees , can be costly or cheap depending on the 
Ot~ ' have pits, and so forth. Anyone of these may be intended, as well 

er properties that are shared by olives and cherries . The particular 



412 SAM GLUCKSBERG AND BOAZ KEYSAR 

properties that are selected will depend on the context of the 
the topic of conversation is about mixed drinks , then olives and 
alike in that both are used to garnish cocktails . The property 
be induced by grouping, that is, by the way olives and cherries are 
(e .g., cocktail garnishes) . The characteristic properties of this class 
the ground for comparison . 

For literal comparisons, as we have already seen , the propertie- i 

shared are often based on an implicit categorization . Lemons and 
are alike in that they are both fruits - recall that the similarity 
itself is most easily expressed in terms of joint category mem 
more specific the category, the greater the degree of similarity. 
ons and limes are both citrus fruits and so are more similar to one 
than are lemons and grapes , which must be categorized at a higher 
the hierarchy. 

For metaphoric comparisons , we suggest that the categorization 
explicit by employing a predicate to name the class of things that it 
fies . Thus , in the metaphor "cigarettes are time bombs ," the term 
bombs" refers to a superordinate category that includes both 
actual time bombs as members . Of all the possible categories that 
can belong to, the one in focus is the category that "time bombs" 
This category selects all and only those properties that the 
butes to cigarettes . Thus by placing cigarettes into this supPrnrr!;n 
gory, the concept "cigarettes" inherits the set of properties 
the category. The same relationships hold for metaphorical 
similes. Even though the simile "cigarettes are like time bombs" 
surface form of a comparison , it is understood as an implicit categorlza1 
In addition to referring to the basic level category " time bomb," the 
term of the comparison also names the superordinate category it 
Because of this dual function , the comparison can be expressed as a 
inclusion statement , "cigarettes are time bombs. " 

Class inclusion versus identity. The form a is b can be used to 
identity relations as well as class-inclusion relations (see Brachman, 
on the ambiguity of the isa expression) . Davidson (1978) , for 
treats metaphors as expressions of identity statements. As such, 
usually false: "The most obvious semantic difference between . 
metaphor is that all similes are true and most metaphors are false .. 
earth is like a floor , but it is not a floor" (p. 39). Davidson even 
that metaphors are comprehended as such: "What matters is not 
falsehood but that the sentence be taken to be false" (p. 40). If a 
expresses a false identity, it is only reasonable to resort to the simile 
order to recover the intended meaning. 

However, if metaphor vehicles can have two referents 
(e.g. , time bombs can refer to the basic level actual bombs and 

l 4 

How metaphors work 413 

rdina te, the class of deadly things) , then the metaphor can be under­
Sllpe~~s clasS inclusion , not identity. How any particular isa statement is to 
stOO terpreted will depend upon our semantic knowledge and on rules of 
be In rsation and discourse. The statement "an ophthalmologist is an eye 
conver" would usually be understood as an identity assertion that could be 
doctO 

O1ative in context. In contrast , the statement "boys are boys" cannot 
inf~r formative if it is an identity statement ; it would be a truism (Gibbs & 
~ ~arre \l , 1990; Glucksberg & Keysar, 1990). If interpreted as a class 
. cl usion, then it can be informative . The first and second uses of boys have 
~~fere nt referents. The first boys refers to individuals; the second boys 
I fers to a class , people who behave in stereotypical boyish fashion. Simi­

~erI Y. in the assertion that Cambodia has become Vietnam's Vietnam the 
:rst and second uses of Vietnam have different referents . The first refers to 
the country itself, the second to a class of disastrous military and political 
interventions which the American-Vietnamese war has come to exemplify. 

Reconsideration of comparison and interaction views 

We are now in a position to specify why metaphors are not simply elliptical 
comparisons. When someone says "my job is a jail ," the intention is for the 
hearer to understand that the job in question has all the properties of the 
attributive category that is called "jail. " If instead one said "my job is like a 
jail ," then one is likening that job to an actual "jail," not to the super­
ordinate "jail. " When the metaphorical form is chosen over the simile 
form , the ve ry choice is communicative . If one chooses the simile , then the 
hearer presumably recognizes that choice and would therefore infer that 
~he speaker was not attributing all the properties of the class " jail" to "my 
Job ," but only some of them . 

Comparable speaker and hearer strategies are available for literally in­
te?ded attributive expressions . In describing pearl onions to someone unfa­
milia r with them, I could say either that pearl onions are cocktail garnishes 
~r . that pearl onions are like olives. In the categorical description , I am 
/Ing both more specific and more inclusive. Pearl onions, by being as­
o\~ned to the category of cocktail garnishes , are grouped not only with 
ri 1Ves but also with other garnishes such as lemon peel , maraschino cher­
w:s, ~nd limes. In contrast , the comparison description leaves open the 
so:~ In which pearl onions and olives might be similar. How the com pari­
the ~s understood will depend primarily on the implicit category inferred by 

carer 
Black' : 

Of 0 s II1te raction view (1962b ; this volume) captures some of the flavor 
ter~ r category assertion view. Black argues that a metaphor vehicle (in his 
tath s, the secondary subject) is not so much a single thing or entity but 

er a system of relationships, an "implicative complex. " Metaphor 
by "projecting upon" the topic a set of "associated implications" that 

Xu Yang
高亮
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are selected by the hearer as relevant to the topic. This reciprocally · 
a changed view of the metaphor vehicle. Viewing metaphor 
categorical assertions provides a mechanism for the interactions 
by Black. First , categorical assertions are more systematic, in 
sense, than are simple similarity assertions. Attributive ca 
"project" a complex of properties to metaphor topics that are 
neously more specific and more inclusive than are simple similarity 
tions (as in the onion-olive example, above). Second , when a new 
is added to a category, this can not only change a category's exte 
set of entities included in the category), it can also change the 
intension. A category's intension , roughly speaking, is the con 
for that category, and this includes criteria for deciding whether 
candidate object is or is not a category member (Miller & 
1988) . Before the advent of digital computers, the category machiPl. 
not include things that had memory. By adding computers to the 
of machines, our concept of machines was changed. Machines 
have memories and perhaps could also be capable of thinking. On a 
scale, by asserting that "Mary 's marriage became a jail ," the 
involuntary, unpleasant , confining, punishing, unrewarding 
ferred to by the metaphor vehicle "jail" is expanded to include 
personal relationships as marriage. Once this occurs, novel ext"n~;" 
the metaphor can be created, as in "by marrying Jim , Alice 
herself to a long prison term ." 

Implications of the categorization view 

The categorization approach to metaphor sheds new light on I 
problems. In this section we address the following issues and nrnnlp.n 

metaphor comprehension and use : 
1. Literal comparisons are generally reversible , metaphoric co 

are nonreversible . What accounts for this difference? 
2. People can recognize a comparison as either literal or 

What cues do people use to make this discrimination? 
3. Specifying the relevant attributed property in a metaphor 

makes the assertion less metaphorical , as in "cigarettes are 
bombs" versus "cigarettes are as deadly as time bombs ." Why 
specifications have this effect? 

4. Metaphors vary in comprehensibility and in aptness. These tWO 
erties may vary independently. In some cases perfectly 
ble metaphors can still be nonapt , as in " not even Einstein's 
were all platinum. " What determines the metaphor qualities of 
prehensibility and aptness? 

We deal with each of these issues in terms of the categorization 
metaphor. 
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Metaphors are not reversible 

_incl usion statements, when one set is properly included in the other, 
ClaS~ot reversible. The statement "trees are plants" is false or anomalous 
are it is reversed, "plants are trees." Because metaphors are class­
~~~:sion statements, they beha~e in exactly the same way. Li~e lit~ral 
10 _incl usion statements, assertIOns such as "sermons are sleepmg pills" 
clasS nomalous when reversed , "sleeping pills are sermons." There is, how­
are a an important difference between literal class-inclusion statements and 
ever, . .. . 

taphors. Literal class-mciuslOn statements, such as "a tree IS a plant ," 
l11~not be paraphrased as a comparison, "a tree is like a plant." In contrast, 
caetaphors can be paraphrased as similes, for example , "my job is a jail" 
:n be paraphrased as " my job is like a jail." The paraphrased metaphor, 
like its original, cannot be reversed: "a jail is like my job" simply makes no 
sense. We suggest that the principle governing the nonreversibility of meta­
phoric comparisons is that they are implicit class-inclusion assertions. They 
derive fro m the canonical metaphor form, Sis P. As implicit class-inclusion 
statements, metaphoric comparisons simply obey the ordering constraint 
on such statements. They are not reversible . 

The available data generally support this assertion (Ortony, Vondruska , 
Foss, & Jones , 1985) . There are, however, two kinds of metaphors that 
appear to be reversible, though in both cases the reversibility is illusory. 
The first case is exemplified by such metaphors as "that surgeon is a 
butcher" and " that butcher is a surgeon. " The only reason that such meta­
phors can be reversed is that the new vehicle happens to exemplify a 
category to which it can lend its name and in which the topic can be a 
mem ber. But in such cases, the ground of the metaphor changes. In the 
s~rgeon-butche r example, characterizing a surgeon as a butcher is a nega­
tive attribution; the reverse is a positive attribution. It is purely coinciden­
t~1 that the concepts of surgeon and butcher happen to exemplify the catego­
nes to which they ordinarily belong, that is, precise and skillful craftsmen 
an~ bUngling , atrocious workers , respectively. 

he second kind of apparent reversibility is less well understood , though 
~~amp l es are easy to come by. Consider "A mighty fortress is our God." 
of ~,s can be c~nsidered a poetic inversion rather than a genuine reordering 
Q Our God IS a mighty fortress." In each case, our God is identified with 
w;:l!ghty fortress . In neither case is a fortress intended as an object of 
to ?h lp. The semantics and pragmatics of the statement somehow combine 
wh Orce only the single interpretation . The surface reversal is acceptable 

en the I . "the . . re ahve roles of topic and vehicle are unaffected by that reversal. 
irres ong.lI1al topic remains an exemplar of the original vehicle category 
entit~eChve of surface ordering. Our God is assigned to the category of 
prov ~~s exemplified by the concept mighty fortresses, that is , things that 

1 e protection against the ills of the world. 
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The general conclusion still holds. Reversing a metaphor 
class-inclusion statement. The same is true for metaphorical 
a simile cannot be reversed just as a class-inclusion statement 
reversed. In the next section, we examine how this view of 
categorizations provides the mechanism for distinguishing metaphoric 
parisons from literal ones. Put simply, metaphoric comparisons 
items at different category levels and thus are implicit categorization 
ments. Recognizing a comparison as metaphorical involves the 
that the comparison is intended as an implicit categorization. 

Categorization as the source of metaphoricity in similes 

Literal comparison statements typically involve objects at the same 
categorization , as in "harpsichords are like pianos. " This statement 
be paraphrased as "harpsichords are pianos. " Similarly, when two 
differ in level of categorization , they cannot be literally likened to 
another. One cannot sensibly say that "grand pianos are like 
that "pianos are like musical instruments." Instead, the categorical 
must be expressed explicitly : "grand pianos are a type of piano"; 
are musical instruments ." This is simply an extension of the ,.,.h~Q~'..1 

made earlier, that a literal comparison statement cannot be 
a class-inclusion statement. 

Metaphoric comparison statements do not obey these constraints. 
rettes are like time bombs ," for example , can be paraphrased as the 
inclusion statement , "cigarettes are time bombs. " In such class-incuDil 
statements , the predicate (metaphor vehicle) refers to a category 
cludes both the metaphor topic and the metaphor vehicle as exempli 
with the vehicle being a prototypical exemplar of that attributive 
In the metaphor, cigarettes are assigned to a category that is referred 
time bombs, with time bombs being a prototypical exemplar of the 
things that can abruptly cause serious damage at some unpredictable 
in the future . 

Metaphoric comparisons thus differ from literal comparisons in this 
tral respect. They can be expressed as class-inclusion statements. 
be so expressed because , we suggest , that is what they are, implicit 
inclusion statements . This characteristic of metaphoric comparisons -
they are implicit class-inclusion statements - is a cue that people can 
identify metaphoricity. 

The effect of hedges on metaphoricity. We have argued that a 
comparison is actually an implicit class-inclusion assertion and that 
are identified as metaphorical because of this implicit 
follows that the degree of metaphoricity of a statement should be a 
tion of how strongly that statement suggests class inclusion. 
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s that affect the class-inclusion nature of a statement should affect its 
\1edg~ved metaphoricity. 
Percel d h ' . b' F' 'The ava il able ata on t IS Issue are sparse, ut consIstent. Irst, people 

'udge degree of metaphoricity reliably (Ortony, et aI. , 1985) . Second, 
can Jny pointed out that judged metaphoricity of a comparison statement 
ort~e reduced by specifying a dimension of similarity, as in the statements 
~~n hn 'S face was like a beet" versus the less metaphorical "John's face was 
~ like a beet. " Ortony interpreted this phenomenon in terms of salience 

~e balance. The original simile involves a match between a property that is 
1m t salien t in the subject but salient in the predicate , redness. This consti­
n~es a low-high property match , and because low-high matches typify 
~etaphoric comparisons, the original simile is judged to be metaphorical. 
Speci fy ing redness increases the salience of this property in the metaphor 
topic, John, and so converts the low-high match into a high-high match . 
"The result is a match of high-salient to high-salient attributes. Accord­
ingly, judged metaphoricity should diminish from [the original simile to the 
now almost literal comparison]" (Ortony, 1979, p.170). 

There are several problems with this interpretation . First , if specifying 
the color red makes the statement a high-high match, then it should make 
the statement reversible. Clearly, it does not. Second and more important , 
any such statements about John cannot involve a property-matching opera­
tion to begin with . A hearer's mental representation of John 's face cannot 
have the property of redness, whether low- or high-salient , until the state­
ment is perceived and understood. As Ortony himself pointed out , this is 
clearly a case of property introduction, not property matching as would be 
requi red by the salience imbalance model. Finally, the salience imbalance 
hypothesis cannot account for the systematic effect of hedges on perceived 
metaphoricity, as illustrated in the following statements: 

a. Cigarettes are literally time bombs . 
b. Cigarettes are time bombs . 
c. Cigarettes are virtual time bombs . 
d. Cigarettes are like time bombs . 
e. In certain respects , cigarettes are like time bombs . 
/. Cigarettes are deadly like time bombs. 
~. Cigarettes are as deadly as time bombs . 

cl tatements a through e cannot vary in salience imbalance , yet they 
leear1y va ry in apparent metaphoricity, with a being most metaphorical , e 
caas~. Statements f and g are in fact literal: both cigarettes and time bombs 
~ and do) , kill people. 

tno hat induces this gradation of metaphoricity? We would argue that the 
it :~ a statement suggests a class-inclusion relation , the more metaphorical 
the I I seem. Indeed, a to c have the surface form of class inclusion , and 
..... it~ seem more metaphorical than d to g. which are variants of a simile , 

the surface form of a comparison. Black (this volume) captured this 
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property of metaphors with his notion of "resonance" - the degree of 
cative elaboration afforded by a metaphor. Strong metaphors p 
high degree of implicative elaboration ; weak metaphors do not. 
such as those illustrated above , reduce the degree of implicative 
tion, so should reduce resonance . In the extreme , a hedge that 
implicative elaboration should transform a metaphor into a literal 
ment, and this is exactly what happens with such statements as g, 
"cigarettes are as deadly as time bombs. " 

Metaphor comprehensibility and aptness 

Metaphors will be easily understood when the newly created \;ItlSSlDca 

is perceived as relevant and informative. Whether a classification is 
vant and informative will depend on what a hearer already knows 
any given metaphor topic, and whether the metaphor vehicle has 
properties that are diagnostic and relevant to that topic, as well as 
context of the utterance itself (Searle, this volume). Consider the 
"George Washington's dentists were butchers." Anyone who has 
the story of George Washington dying of a tooth infection caused by 
dental treatment should understand this metaphor with no difficulty 
ever. The statement "George Washington 's cobblers were 
contrast , may be understood , but its relevance is obscure. With no 
knowledge of Washington 's cobblers or their relative skills, we 
idea of precisely how they might have been butchers . They could even 
been meat cutters in addition to being shoemakers. The statement 
Washington 's cobblers is ambiguous and thus difficult to interpr 
though the proposition expressed by the sentence is apprehended. 
not different in principle from the comprehension problem posed by 
statements as "dogs are animals, " which is a true class-inclusion 
but which also requires a communicative context for interpretation. 
the speaker want to inform the hearer that dogs belong to the 
animals rather than plants? If so , why? Or, is the statement a commeR 

dogs that is intended to assert that dogs do not have humanlike traits 
should not be treated as we would treat people or children? 
relevance of a particular categorization is apparent , that 
cannot be sensibly interpreted, whether it be conventional, as in 
taxonomic categorizations , or novel, as in newly created metaphors. 

Beyond these general principles of discourse comprehension, the 
inclusion view of metaphors has specific implications for the role 
metaphor vehicle in metaphor comprehension: the vehicle 's ___ Mt\I1 

is crucial for construing the category. 

Vehicle prototypicality. Taxonomic categories have graded 
some members being more prototypical than others (Rosch, 
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for example, are more typical of the category fruits than are blueber­
p.les, fu nctional categories created de novo also have graded structure 
rtes. alou , 1983). Yogurt , for example , is more prototypical of the category 
(sa;s (0 eat on a weight reduction diet than are braised beet greens. Meta­
fOo Sc ca tegories, as a special case of newly created functional categories, 
phor;d have graded structure as well. In the cigarette-time bomb meta­
shou for example, time bombs would be a prototypical member of the 
phO~ory of things that can abruptly and unpredictably cause harm or injury 
ca

te 
e time in the future. Metaphor aptness may be a function of the proto­

sO~cality of a metaphor vehicle for a particular functional category. Con­
t~de r the tim e bomb metaphor. Other things can also injure or kill at 
slnpredictable times in the future, such as strokes and airplane crashes. 
~everth e l ess, using either of these terms as the name for a category doesn 't 
seem to work , as in "cigarettes are strokes" or "cigarettes are airplane 
crashes. " One reason that these metaphors are not apt and also difficult to 
unde rstand may be that neither strokes nor airplane crashes are prototypi­
cal members of the class of things that can suddenly cause harm . 

Metaphor aptness may vary independently of metaphor comprehensibil­
ity and should be particularly sensitive to the typicality of the metaphor 
vehicle. In statements a through d, below, what is intended is easily under­
stood , yet only the first seems apt: 

a. Not even Einstein's ideas were all gold. 
b. Not even Einstein 's ideas were all platinum. 
c. Not even Einstein 's ideas were all silver. 
d. Not even Einstein 's ideas were all sapphires. 

In each case, the meaning is clear: not all of Einstein's ideas were valuable. 
Gold is a prototypical member of the category of valuable , rare things; 
platinum, though more costly at times than gold, is not a typical member of 
th~t category, at least not in North American culture , and neither are sap-
:hlres Or silver. The prototypicality of a metaphor vehicle may thus be one 
/terminant of what Black (this volume) referred to as emphasis - the rela­
te necessity of a particular metaphorical vehicle . Emphatic metaphors are, 
~ general, more apt and usually more comprehensible than nonemphatic 
~aphors, as in the ideas-gold versus the ideas-platinum examples . 

any. me taphor vehicles such as butcher and gold may be considered 
~on a l vehicles for attributing properties to a topic of interest. Such 
~? n a l vehicles form part of the set described by Lakoff and John­
. metaphors we live by" (1980) . These are metaphors that are 
lonal in a culture and that represent basic concepts such as love , 

't~om.munication , among many others. They are more systematic 
f I~ Simple attributive metaphors we have discussed here, but they 
~ Ow the same principles . To say that a theory's foundation is crum-1m r . 
of P ICltly acknowledges that the concept theory belongs to a cate-

Slructures. The particular structure category is specified by the 
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exemplar-superordinate grouping of theory and structure, and it 
one to describe theories in terms of the appropriate parts of a 
What parts of a metaphor vehicle category are appropriate? 

Parts of objects vary in "goodness" (Tversky & Hemenway, 1984). 
parts are those that are functionally significant and often perceptur' 
lient. The wing of an airplane is a good part , the floor of an airplane 
This concept of part goodness is theoretically analogous to the 
prototypicality or goodness of a category member, and so the 
part may, for this purpose, be analogous to the prototypicality of 
phor vehicle in simple nominative metaphors . This suggests that 
conceptual metaphor of theories as structures, some parts of 
should be more apt than others for describing theories, specifica 
parts. Foundations, walls, and plumbing may be "good" parts 
concept structure as it applies to theories. The parts chimney, 
corner may be poor parts because their functional roles in the 
theory may not be important or salient. 

In general, then, prototypical members of metaphorical categories 
produce highly comprehensible and apt metaphors. Similarly, when 
phor is systematic and has parts that may be functionally relevant 
metaphor, "good" parts should produce more comprehensible and 
apt metaphors than less good parts . Examples discussed by 
Johnson (1980) , including the theory as structure metaphor, are 
with this hypothesis. 

Why people use metaphors 

Metaphors are generally used to describe something new by refer .. n~ 
something familiar (Black , 1962b), not just in conversation, but 
diverse areas as science (Gentner, 1982; this volume) and 
(Rothenberg, 1984). And , as Ortony (1975) argued , metaphors are 
nice , they are necessary. They are necessary for casting abstract 
terms of the apprehendable , as we do , for example, when we 
cally extend spatial concepts and spatial terms to the realm of 
concepts and temporal terms . All English words for temporal 
derived from words that referred originally to spatial relations: then 
thence) and when (from whence) are two common examples of 
metaphors that were once transparently spatial terms (Traugott. 
This usage reflects our conception of time in terms of a unid 
space , a timeline that extends ahead of us into the future and behind 
(or from) the past (Clark, 1973; Traugott , 1978). 

Although the conceptual functions of metaphors are beyond the 
this essay, the communicative and discourse functions are 
model of similarity presupposes the principle of relevance and 
ticity : only those features of similarity that are relevant to a 
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t wi ll be involved in any particular comparison (Tversky, 1977) . A 
COl1te~ of classification must presuppose the same principles for the same 
rtIode that models of similarity do: both similarity and classification are, in 
reason on unconstrained . Any two things are always alike in some way. 
. olatl ' . . 
IS. ilarly, " there IS always some category to which two terms belong" 
Sirn angeau & Sternberg, 1981, p. 28). For this reason , Tourangeau and 
(fourbCrg summarily reject both similarity and categorization models of 
Sternphor comprehension . On either the similarity or categorization view, 
~~~re is not always some reasonable interpretation of a metaphor" (p . 28). 

fh is is unarguable, just as there is not always some reasonable interpreta­
. n of a non metaphorical similarity statement or categorization statement. 
~~ we saw with the ~tatement "dog~ are animals ," even true ." Iiteral" 
categorizations are .unmterpretable Without relevant ~ontextual mf~rma­
tion . Principles of discourse are equally necessary for literal and nonllteral 
language comprehension, including principles of the kind proposed by 
Grice (J97S) for conversations. For present purposes , we can assume that 
such principles operate in ways that make extraction of relevant properties 
possible, both for comparisons such as similes , and for categorizations as 
exemplified by nominative metaphors . The issue is not the comprehensibil­
ity of similes and metaphors per se, but why people would choose to use a 
metaphor - a class-inclusion statement - instead of a simile - a similarity 
statement . 

Consider the problem of describing a particular actor named Xiao-Dong 
to a fri end who has never seen him . The actor performs in the Chinese 
theater, typica lly playing roles that portray lurid characters , often of a 
supernatura l nature , who do evil and macabre deeds, are often unctuous, 
sneaky, and generally eerie. If the speaker can assume that the hearer is 
fami liar wi th American movies (can assume relevant mutual knowledge : 
Clark & Marshall, 1981) then he or she can use the metaphor, "Xiao­
Dong is a Bela Lugosi ." This provides not just one property of the Chi­
nese acto r, but a patterned complex of properties in one chunk: all those 
~:operti es that Bela Lugosi , the quintessential player of Dracula and other 
In mplrehke creatures, exemplifies. In Black's (this volume) terms , the 
t etaphor provides a high degree of implicative elaboration. The simile 
t~rm of th is metaphor, "he is like a Bela Lugosi ," does not quite capture 
th~t force of the metaphor, perhaps because the explicit "like" suggests 
appl" only Some properties of the category "a Bela Lugosi" are to be 

l'~ed to Xiao-Dong . 
. e clear Implication that the properties of a metaphor-induced category 
Intended can thus be tempered by the simile form . Recall the striking 

of Demjanjuk's name being used as a name for an ordinary person 
a ,Of committing unspeakable acts (Shinoff, 1987) . To describe a per­

De S .lke Demjanjuk is not nearly so forceful as identifying that person as 
l11}anjuk . It may well be that people use metaphors instead of similes 
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when such attributions are intended, and only use similes when 
to hedge or qualify the underlying metaphors. 

A second possible function of metaphors, as compared with r 
parisons, is to alert a hearer that a specific relation is intended, not 
general assertion of similarity. The simile that likens an actor 
Lugosi can be transformed into a literal comparison by omitting the 
as in "he is like Bela Lugosi." Here, the comparison is with Bela 
with the individual. The two actors can be likened along a n 
different dimensions, depending on how they are implicitly 
der, income level, height, acting style , and so forth . The literal 
statement does not indicate which of these classifications is intended 
the reader is not constrained to a specific interpretation. Each 
dimensions can contribute to the similarity between them. In 
metaphorical comparison does suggest a specific grouping - Xiao­
likened to a Bela Lugosi, or to the type of actor best exemplified 
Lugosi. As a result, Xiao-Dong takes on all the properties of this 
actor, not of the actor Bela Lugosi himself. 

The crucial difference between similes and metaphors thus stems 
communicative function of metaphors. Metaphors are used to comlu'Y 
a complex patterned set of properties in a shorthand that is un~prd,J 
the members of a speech community who share relevant mutual 
When I say that "my job is a jail ," I communicate all those properties 
attributive category jail with that statement. I need not - indeed, I 
could not - list each of those properties exhaustively. In this way, the 
the metaphor is more efficent and precise than a partial listing of 
properties that the attributive category name jail both denotes and 
If the attribution of all such properties is the communicative purpose, 
the appropriate communicative form is the metaphor. 

Conclusions 

Aristotle (1952a) is the source of the comparison view of metaphor, 
as of the view that the topic and vehicle of a metaphor may belong 
same category. Contemporary theorists share this general view and 
comparison as the basic process underlying metaphor 
George Miller (this volume) , in perhaps the most well articulated 
ment of this view, argues that metaphors are recognized as false and 
treated as comparison statements: " 'man is a wolf ' is false in fact. In 
to understand it , the reader must associate it with 'Man is like a 
even weaker, 'Man seems like a wolf ' (to the author). " Miller 
that " the grounds for a metaphor .. . can be formulated as rei 
similitude that can be expressed as comparison statements. " 

We have argued exactly the opposite case. Metaphors are not 
stood by transforming them into similes . Instead they are intended as 
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.'on statements and are understood as such. When metaphors are 
iocluSlsed as comparisons, that is, as similes , they are interpreted as im-

Pres . e".. ategory statements, rather than the other way around. The groupmg 
phcl t C created by the metaphor induces the similarity relation, and so the 
hat IS . 

t ing is pnor. 
gr~~s view of nominative metaphors, together with appropriate rules of 
. l ~rse, provides a principled account of the following metaphor phenom­

dlSC~h a t have heretofore remained unexplained: 
en~. Metaphoric comparisons - two unlike things compared - can be ex­

pressed as class inclusion statements. Literal comparisons - two like 
things compared - cannot. This follows directly from the view of meta­
phoric comparisons as implicit class-inclusion statements. 

2. Metaphoric comparisons are recognized as such because they involve 
a comparison between category levels in an assumed hierarchy. The 
categorization nature of the comparison is the cue to metaphoricity. 

3. Metaphors , whether in canonical class-inclusion form or simile form , 
do not retain the same meaning when reversed . They are nonrevers­
ible because metaphors express class-inclusion relations that are in 
principle not symmetrical. 

4. Hedges and specification of the grounds for similarity of a metaphor 
reduce perceived metaphoricity. These effects follow from the c1ass­
inclusion nature of metaphors. The canonical metaphor explicitly 
expresses an unqualified class-inclusion relation . Anything that quali­
fi es the class-inclusion character or reduces its scope will reduce 
metaphoricity. 

5. The simile, perhaps used as a qualifier or hedge, potentially poses a 
more difficult comprehension problem for a hearer. Hearers must 
recognize that the comparison is between levels of an assumed cate­
gory and then treat the simile as an implicit categorization . This re­
quirement may impose an additional cognitive burden on a hearer. If 
so, similes may be more difficult to understand than their correspond­
Ing metaphors because similes do not express the class-inclusion rela­
hon explicitly. 

Ca We have focused exclusively on nominative metaphor, but the account 
rn~ be extended in principle to another important class of conversational 
novar hor, predicative metaphor. Predicative metaphors employ verbs in 
tet~ Ways, as in "she hopped on her bike and flew home ." In this case , the 
and f ew can be construed to include the category of actions that are swift 
and Irect. Flying can be considered a prototypical action in that category, 

So the verb " to fly " can be used to refer to any action that belongs to 
category. On this suggested analysis , action categories behave as do 
~ategories and verbs can be used in the same way nouns can: to label 

that have no conventional names. A more detailed analysis of 
llletaphors must await further investigation of action categories . 

Xu Yang
高亮

Xu Yang
高亮



424 SAM GLUCKSBERG AND BOAZ KEYSAR 

Finally, a word of qualification . Our account of metaphors as 
tions that create new, relevant , and useful groupings simply 
problem of how people come to understand metaphors. It does 
that problem , but does outline what an adequate psychological 
might look like. Such a model of metaphor comprehension will 
include general principles of discourse comprehension, such as 
cooperative principle and the given-new convention, as well as 
specific principles of conversational interaction and inference 
Searle (this volume). 

NOTES 

We are grateful for the financial support provided by the National 
dation , grant No . BNS8819657, and by the Public Health Service, 
HD25826-0l , and to Princeton University. Portions of this essay 
earlier paper published in the Psychological Review (Glucksberg & 
1990). 
One might argue that the word "animal" in the sense of being 
animalistic has already become common in current American English. 
dom House Dictionary of the English Language lists , as one sense of 
"an inhuman person; brutish or beast-like person , as in She married an 

2 This usage is reminiscent of how English speakers treat metaphoric 
In "my job is a jail," the jail is not considered to be a "real" jail. 
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Metaphor and irony: Two levels of 
understanding 

E LLE N WINNER AND HOWARD GARDNER 

In defense of the literal-nonliteral distinction 

Speakers often do not say what they mean. Both literal and nonliteral 
utterances require the listener to go beyond what is said to infer what is 
meant. Even the most literal of utterances is meant to convey unstated 
implications. To state (truthfully) that it is raining can mean not only that it 
is raining but a lso (depending on the context) (a) "Take your umbrella ," 
(b) "The picnic is off," (c) " I told you so ," and so forth. Despite the fact 
that these meanings are unstated , they are usually effortlessly appre­
~ended, and conversataion typically proceeds thereafter in seamless fash­
Ion. A multitude of cues enables the listener to infer what is meant. 

Since in both literal and nonliteral discourse speakers invariably mean 
more than they say, the distinction between literal and nonliteral usage 
~~n~ot rest on whether the speaker says what is meant. Instead , the 
(~stlnction rests on the reverse - whether the speaker means what is said 
Q ~ar le, thiS VOlume). In literal discourse, speakers mean what they say 
ij more. In nonliteral discourse , speakers do not mean what they say. 

Prence, What is said must be used but discounted in the interpretation 
ocess. 1 

"i~~ addition , the distinction between literal and nonliteral discourse in our 
rests On the relation between what is said and what is meant. In literal 

this relation is one of consonance: the implied meanings are 
th with the sentence meaning though they may range far afield 

r I e.actual statement , as in (b) and (c) above . In non literal utterances, 
e atlon is one of dissonance. That the stated and implied meanings of 
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non literal utterances diverge sharply follows from the claim that 
of non literal utterances do not mean what they say. 

Languages feature many ways of using words nonliterally ( 
volume). In all languages , however, the two major modes of 
discourse are probably metaphor and irony. Both these forms of 
pervade ordinary conversation (Booth, 1974; Lakoff & Johnson , 1 
this chapter, we consider metaphor and irony together in order to 
mine the extent to which they work by common principles - as one 
expect since both are instances of non literal language - and the 
which they pose different comprehension challenges. 

Two levels of understanding 

As we show below, the ability to understand metaphor and irony is 
all or nothing affair. We distinguish two levels of understanding 
literal utterances . On one level , the listener must infer, or "pick 
speaker's meaning. We refer to this level as that of interpretatin " , 

interpretive level of understanding is the level typically studied in 
logical research on the comprehension of nonliteral language ( 
1981; Demorest, Meyer, Phelps , Gardner, & Winner, 1984; Dent, 
Gibbs , 1984; Keil , 1986; Vosniadou, 1987; Winner, Rosenstiel, & 
1976). When listeners can demonstrate by some response 
production, or some nonverbal measure) that they have gleaned the 
priate speaker meaning , they can be credited with having 
quate interpretation of the utterance . 

On logical grounds , grasping the speaker's meaning is necessary, 
sufficient, for full understanding of non literal utterances. If 
the speaker's meaning is all there is to understanding nonliteral 
the listener hears right through the sentence meaning to the speaker 
ing . Under these circumstances , nonliteral utterances function no 
ently from their literal equivalents . 

For this reason we have come to believe that full comprehension 
literal utterances requires not only interpretation but also ml'tallm •• 

awareness. At this level , comprehension entails not only 
speaker's meaning, but also keeping in mind the literal sentence 
and hearing the contrast between what is said and what is meant 
Hildyard , 1983) . Only with metalinguistic awareness does the 
ognize and appreciate the metaphoricity or irony of the nonliteral 
ance. Only at this level do non literal utterances feel different (and 
function differently) from literal ones. Whether the two levels of 
hension always entail each other, or whether it is possible to 
without the other, is an empirical question. 

We do not mean that in a nonliteral utterance the speaker's 
processed differently from that of a literal utterance (Gibbs, 
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. G lucksberg, Gildea , & Bookin, 1982; Rumelhart, this volume) . 
volllJl1e, nonliteral utterances differ from literal utterances in their effect 
~ather~ the listener not only grasps the speaker's meaning but also marks 
beCallt~e rance as a special form of speech. (Gibbs , this volume, makes a 
I~e .~ r distinction between the process and the product of comprehension, 
SII11~ atween comprehension and recognition .) Full comprehension of non­
~r el utte rances entails not only inferring the speaker's meaning but also 
bterang the nonliteral utterances as different from just "plain talk" (Olson, 
heafl 
1988). 

Four questions 

I th is chapter we will explore four questions about the abilities required 
f:r understanding metaphor and irony. First, what underlying abilities con­
strain and make possible metaphor comprehension at the interpretive 
level? Second , do these abilities differ from those that allow irony interpre­
tation? Thi rd , is the ability to recognize a distinction between what is said 
and what is meant a unitary ability that cuts across metaphor and irony? 
And finally, what is the relationship between metalinguistic awareness and 
interpretive understanding? Can metalinguistic awareness be a route to 
interpretive understanding or must it always follow interpretation? 

There is more than one way to gain evidence to answer these questions. 
A particu larly powerful method is to take a developmental approach. If 
metaphor and irony interpretation emerge on different developmental time­
tables, and if one can demonstrate that each form is related to a different 
set of cognitive competencies, one gains strong evidence that the two forms 
of understanding are constrained by different underlying abilities. If aware­
~ess at the metalinguistic level emerges at the same time for metaphor and 
IrOny, we ga in evidence that metalinguistic awareness is a more general skill 
~hat Operates independently of utterance type . And our final question is 
est asked using subjects who may not have acquired both levels of under­

standIng (i.e., young children). Only in this way can we determine whether 
::~ahngUistic awareness can occur in the absence of an appropriate inter­

atlon, or the reverse . 
lis~e ~i lI argue that metaphor interpretation is constrained only by the 

ener S domain knowledge . That is , there are no inherent limits on the 
III of Si mila rities children can perceive . All that is necessary to interpret 
~~~Pho r is sufficient knowledge of the domains involved . In contrast , 

I I Suggest that irony interpretation is made possible by the ability to 
Other people's beliefs , and their beliefs about beliefs. That is , irony 

& henSion is constrained by one's " theory of mind" (Astington, Har­
Olson, 1988; Wellman , 1990). Because children's theory of mind 

a lat ' later than their domain knowledge the ability to understand irony 
er deve loping skill than the ability to understand metaphor. 
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With respect to the metalinguistic level , we will try to show that 
poses no less a challenge than irony, and children become aware of 
and irony as different from ordinary speech at about the same age -
six and seven . The relation between interpretation and metalinguistic 
ness differs for metaphor and irony, however. In the case of difficuh 
phors , one can be aware of the utterance as nonliteral yet not 
correctly; for irony, awareness of the utterance as ironic auto 
a (roughly) correct interpretation of the speaker's meaning. 

Metaphor and irony compared 

Structure 

At a general level , metaphor and irony have a common structure. 
based on an opposition at the pragmatic level: what the speaker 
intentionally at odds with the way the speaker knows the world 
However, it is in the relationship between what is said and what is 
and meant that metaphor and irony diverge in structure . 

In metaphor, the relation between what is said and what is meant 
similarity, whether this similarity is preexisting or created by the 
In a metaphor, domains are juxtaposed and properties of the vehicle 
are attributed to the topic domain on the basis of some form of 
resemblance . When we describe someone's mind as razor sharp , the 
property of precision is attributed to the person 's mind , and we 
to mean that the person has a precise , logical mind , whether i 
involves mapping properties of the vehicle onto the topic (Ortony, 
ume) , or whether it involves conceiving of minds as belonging to 
gory of razor-sharp objects (Glucksberg & Keysar, this volume). 

In irony, the relation between what is said and meant is one of 
tion: the speaker conveys a negative attitude toward something by 
ing to have a positive attitude (Clark & Gerrig , 1984) . When a . 
soup on a diner 's suit , and the diner says , "oh , wonderful ," he 
pleasure but displeasure. We shall exploit this structural 
tween irony and metaphor to explain why metalinguistic awarenesS 
interpretation for irony but not for metaphor. 

Communicative function 

Metaphor and irony differ not only in structure but also in their 
tive functions. Metaphor functions primarily to describe, and 
clarify or explain. To show something in a new light (Gardner & 
1986) , it describes something new by referring to something old 
1962a}. For example , the by now often used mind-computer l funet;on, to de,edbe and h;ghHght eerta;n p<op«t;e, of m;nd that 
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t een previously noted. When metaphors are heard again and again, 
lIav.e 10velty is lost , but novel metaphors always function to show the 
tlle1r nr something in a new way. In addition , a metaphor is often the only 
listen~ communicating precisely and efficiently what one means . Hence, as 
waY 0 Y (1975) has put it, metaphors are necessary and not just nice . 
ortoncontrast , the primary function of irony is not to describe something in 
B~orld, but to show something about the speaker. Irony functions to 

tile the speaker's attitude toward something, and that attitude is almost 
sllOWys cri tical (Gibbs , this volume). The diner 's comment, "oh wonder­
~~~~ fu nctions to ~xpress . displeasure tow~rd the .waiter. Speake~s can ~on-

a negative attItude dIrectly through hteral dIscourse. The dIner mIght 
;:~e said , "oh, this is. ma~dening!" A literal re~ark , ~owever, i~ rar~ly ~f 
ver equivalent to an IronIC one, because the chOIce of Irony carnes wIth It 

~articular soc.ial effects . The ir~nist is perceived. as being a certain kind of 
person - wittle r, I~ss conf~ontatlOnal, and more In control.' than the utterer 
ofa li tera l expresSIOn of dIspleasure (Dews , Kaplan , & WInner, 1992). The 
achievement of these side effects may be one of the primary determinants 
for a choice of irony over literal discourse . 

Thus, metaphor functions to describe , to explain something in a particu­
larly apt , memorable , and new way. In contrast , irony functions to show the 
speaker's evaluative attitude and, as a by-product, to show the kind of 
person the speaker is - one who can criticize indirectly, without emotional 
involvement. Although metaphor and irony may realize one another's com­
municative functions peripherally, their primary functions diverge in the 
above respects. 

Comprehension demands 

We have argued thus far that metaphor and irony differ in both structure 
and fUnction. We now argue that because of these differences, metaphor 
and irony make different comprehension demands on the listener. To under­
s~nd a metaphor's implied meaning, one must have enough knowledge 
a OUt the topic and vehicle domains to discover a similarity between topic 

h ve.hicle (Keil , 1986) . We refer to the possession of domain knowledge 
aVIng a " theory of matter" (Carey, 1985a) . The recognition of some 

of topic-vehicle similarity is always necessary for metaphor com pre­
, whether one conceives of metaphors as implicit comparisons 

on existent similarities (Miller, this volume ; Ortony, 1979; Tversky, 
~ as topic- vehicle interactions (Black , 1962a; this volume) , or as class­
( assertions by which we construct similarities not previously recog-

1'0 Glucksberg & Keysar, 1990; this volume). 
understand the meaning of an ironic utterance requires, we suggest , a 
. set of competencies . What is necessary for irony is the ability to 
Infe rences about the speaker's state of mind. In particular, listeners 
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must be able to determine that ironic speakers do not believe what 
(and thus that they are not uttering unintentional falsehoods). 
must also be able to determine that ironic speakers do not w 
listeners to believe their (literal) words (and thus that they are not 
falsehoods to deceive) . Mistaking irony for error or deception are 
pitfalls listeners face when confronted with irony. Thus , to 
irony's implied meaning , one is better off equipped with a theory 
than a theory of matter. 

As an illustration, consider a speaker who looks out the wi 
ominous clouds, and says, "nice day for our picnic. " This is a 
ment : it is not a nice day for a picnic. To avoid taking this 
mistake (the speaker did not see the clouds), one must infer 
speaker actually believes, that he saw the clouds and believes it to 
picnic day. To avoid taking irony as deception (the speaker is 
convince someone that it is a fine day) , one must infer what the 
wishes the listener to believe - that it is not a fine day. 

Because understanding irony requires the ability to reason about 
beliefs and intentions , we suggest that irony comprehension 
theory of mind. In a very general sense all language understanding 
some ability to think about other minds. If communication is to 
one must infer the assumptions one shares with the speaker ( 
Gibbs , this volume) and in the case of nonliterallanguage of any 
must recognize that the speaker intends to convey something 
what is said. But irony requires more than this . Because irony 
context is indistinguishable from error or deception the listener 
make specific inferences about the speaker's beliefs and intentions. 

Thus, understanding metaphor and irony rests on very different 
knowledge and skills. Knowledge of the construction/ontology of 
and the ability to map properties from one domain to another are 
skills for metaphor. The ability to make inferences about other 
beliefs , and about their intentions , is required for irony. Table 19.1 
rizes the distinctions we have set forth between metaphor and 
now turn to some of the evidence supporting these claims. 

Interpreting metaphor 

There is strong evidence that chi ldren can understand metaphors 
as they can be tested , providing only that they have sufficient 
the domains on which the metaphors are based. Init,iai studies, 
have suggested that children could not understand metaphor­
could not grasp the speaker's implied meaning - until late 
example , Piaget (1974) found that children as old as e leven 
explain proverbs, which led to the suggestion that the ability to 
metaphor may require the structures of formal operational 
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ble 19. 1. Structural and functional distinction between metaphor and 
f a irony 

~ Metaphor Irony 

~tween 
Re1atJt~nce/speaker 

sen . 
eanIng . 

J1'I icative functIOn CoJ1'l J1'lun 

CoJ1'lpetencies required 
for in te rpre tation 

Competencies required 
for metalinguistic 
awareness 

Relation between inter­
pretation and meta­
linguistic awareness 

Similarity 

To describe or explain 
something about the 
world in a memorable , 
efficient, new way 

Ontological , domain 
knowledge ; ability to 
map properties from 
one domain to another 

Ability to recognize 
distinction between 
say/mean 

Interpretation can exist 
without meta linguistic 
awareness. Meta­
linguistic awareness 
can occur without ade­
quate interpretation 

Opposition 

To show the speaker's 
critical attitude and 
the kind of person the 
speaker is by virtue of 
choosing irony over 
literal criticism: witty , 
distanced , cool 

Ability to make first- and 
second-order infer­
ences about others' be­
liefs and intentions 

Ability to recognize 
distinction between 
say/mean 

Interpretation can exist 
without metalinguistic 
awareness, but meta­
linguistic awareness 
entails interpretative 
understanding 

helder & Piaget , 1958; see also Elkind , 1969; Pollio & Pollio, 1974) . Studies 
c~rried out in the 1960s and 1970s seemed to confirm metaphor comprehen­
Sion as one of the last forms of language skills to emerge (Asch & Nerlove , 
1960; Winner, Rosenstiel, & Gardner, 1976) . 
. Three aspects of these early studies account for children's comprehen­

sion f '1 a1 ure. First , the metaphors were sentences out of context. Tasks that 
re interpretations generated with no context reveal the kinds of simi­

chi ldren generate on their own. But presentation of metaphors in 
reveals the kinds of similarities children recognize (Ortony, Reyn-

, & Arter, 1978; Winner, Wapner, Cicone, & Gardner, 1979) . Natu­
therefore, the presentation of metaphors in context lowers the age at 

Se comprehension is revealed (Ortony, et aI. , 1978; Vosniadou , 1987) . 
cOnd, comprehension was judged by the ability to generate verbal 

ns of each sentence . The greater the reliance on such linguistic 
the more likely is the measure to fail to reveal an adequate 

. The use of multiple choice or nonverbal matching measures 
r comprehension in children at the very early stages of language 
IOn (Dent, 1984; Gardner, 1974; Kogan , Connor, Gross , & Fava, 
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1980; Marks , Hammeal, & Bornstein , 1987; Vosniadou , Ortony, 
& Wilson , 1984; Winner, McCarthy, & Gardner, 1980 ; Winner, 
Cicone , & Gardner, 1979) . 

The above two factors (context-free presentation and reliance 
guistic comprehension measure) have to do with the way the 
presented. The third factor has to do with the kinds of 
sented . Metaphors can be based on one or both of two broad 
similarity: (a) perceptual , surface similarity and (b) nonpercepturt 
similarity (d. Vosniadou & Ortony, 1989, and Gentner, 1989, who 
similar distinction between similarities based on object attributes 
relational properties) . 2 

Perceptual metaphors link objects that share noticeable , physical 
ties (e.g., "her cheeks were roses") . Here , the physical property of 
redness is mapped onto a person's cheeks. Nonperceptual 
based on relational similarities that cannot be apprehended by our 
Such metaphors are based on similarities between objects, si 
events that are physically dissimilar but , often owing to parallel 
structures, function in a similar way. Thus, when we speak of the 
computer, we map the computer's property of being a (serial or 
processor of information onto the domain of minds . Psychological-PI 
metaphors , in which physical attributes are used to refer to 
states, are an interesting and commonly used kind of nonpeI\;t;IlLUiU~ 
phor. When we call a person hard or slimy or inflexible, we 
mental states and personality traits properties literally true only of 
objects . 

The metaphors used in the early studies were based on 
forms of similarity. For example, Winner, Rosenstiel, and Gardner 
tested comprehension of psychological-physical metaphors such as 
many years of working at the jail , the prison guard had become a 
that could not be moved ." Had the metaphors been perceptual ones, 
prehension would have been found at a considerably earlier age. 
this claim on several studies comparing comprehension of perc'" 
nonperceptual metaphors . For example , Gentner and Stuart (1 
children to paraphrase perceptual metaphors , called "attribute" 
in their study (e.g., cloud = marshmallow) , relational metaphors 
tree bark = skin), and metaphors based on both kinds of similarities 
plant stems = drinking straws). Despite the lack of context and the 
tic response mode, five-year-olds performed as well as adults when 
to explain the similarity underlying the perceptual metaphors. 
dren offered fewer relational interpretations for the relational 
than did older children , however. Apparently they had more 
perceiving (or at least explaining) relational than perceptual . 
Gentner (1989) has thus argued for a shift in focus from object 
relational properties of objects. 

~ A 
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ther studies have also reported greater difficulty with nonperceptual 
o crceptual metaphors: six-year-olds were better able to choose end­

~\1an f~r similes based. on perceptual than nonperc~ptual grounds (Mendel­
lOgS Gardner, & WlOner, 1981); and although ktndergarten-age children 
s~\1~ , uished perceptual metaphors from anomalies , they had considerably 
dlSU ngdi fficulty with some forms of nonperceptual metaphors (Shantiris , 
more 
1983) . There are at least two reasons why children ma~ seem to understand 

ceptual metaphors before non perceptual ones (WlOner, 1988). One pos­
P.~li tY is that children 's abilities to juxtapose domains and perceive similari­
s~ ~ between these domains are not fully developed. Such lack of develop­
u
e
ent limits the kinds of grounds they can perceive. The types of similarities 

~at children cannot yet perceive should thus predict the types of meta­
phors that wi ll be misinterpreted . On this account, children cannot under­
stand what it means to call a person a hard rock because they do not have 
the ability to perceive the kinds of nonperceptual similarities between physi­
cal hardness and lack of emotional warmth. 

Alternatively, metaphor comprehension may be constrained not by im­
mature similarity perception skills but only by an incomplete knowledge of 
the domains involved . Metaphor comprehension requires a recognition 
that th ings in the world are classified into separate domains , that is , into the 
famili ar categories of daily experience. Children must be able to make a 
preliminary de lineation of the contents of these domains (e.g., inanimate 
matter, living matter, physical matter, mental matter) , their physical ap­
pearance, internal structure , boundaries , and functioning. On this account , 
there are no inherent limits to the kinds of similarities children can con­
struct. All that is necessary to map the appropriate vehicle properties onto 
the topic domain is sufficient knowledge about the domains involved . Fail­
~re to understand a nonperceptual metaphor would thus be due not to an 
l~abi1ity to perceive nonperceptual similarity, but to insufficient knowledge 
a ~ut One or both of the domains on which the metaphor is based. 

f children fail to understand because they lack the ability to perceive 
~rtai n types of similarities , it is metaphoric ability per se that is incom­

ete. But if children fail only because they lack sufficient knowledge of 
and/o r vehicle domains , it is domain knowledge and not metaphoric 

that is incomplete. To decide between these two alternatives, we 

s •. ~ddress what is known about children 's abilities to perceive the kinds 
nula . . lh r~t l es underlying non perceptual metaphors. 
ere ~ s compelling evidence in favor of the second hypothesis. Very 
~hIidren can , in fact , perceive nonperceptual similarities. Evidence 
rom lexical overextensions which are often based on nonperceptual 

Po lies (Bowerman , 1977; Nelson , 1974) , and from classification stud-

a
r Instance, one-year-olds prove sensitive to superordinate categories 
s fu . rn lture, food , and animals even though the members of these 
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categories are physically dissimilar (Ross, 1980). And infants 
the numerical equivalence of small arrays even when the physical 
dissimilar (Starkey, Gelman , & Spelke , 1983) . 

In addition, evidence from spontaneous speech suggests that 
young as three and four can understand nonperceptual metaphoric 
(Children below this age have not been tested.) Although the 
phors that children produce tend to be primarily perceptual ones 
1979), nonperceptual grounds have also been noted . Gentner 
(1983) report a three-year-old who described a new blanket as "full 
and a worn-out blanket as "out of gas. " The four-year-old 
friend of ours remarked on the similarity between a sympathetic 
pain (her mother had said her arm hurt when she watched her daugl1lt 

shot) and a feeling of empathy for another person 's sadness (the 
felt sad for her grandmother when the grandmother was sad). And 
four-year-old , whose father had just died , seemed to gain insight 
irreversibility of death when a balloon she was holding soared foreu " ", 

reach , prompting her to sob for her father (Moore, 1986; see also 
Brown , 1983; Gentner, 1977; Holyoak , Junn , & Billman, 1984). 
thus no reason to conclude that a failure in metaphor 
to an inherent inability to perceive certain classes of similarities. 

If preschoolers have the ability to perceive non perceptual . 
can we explain the results of studies showing that perceptual 
easier to understand than at least some kinds of non perceptual 
The most reasonable explanation is that difficulty in 
perceptual metaphors has to do with lack of knowledge of the 
workings of things in the world . One does not need knowledge 
internal workings of things to understand most perceptual 
cause these are based on surface similarities (shape , color, etc.). 
understand nonperceptual metaphors , one needs information 
domains that cannot be obtained through perception. For 
understand how plant stems can be like drinking straws , one must 
that stems draw water up from the ground. One cannot know 
observation . Thus , comprehension of nonperceptual grounds is 
cult to demonstrate in young children than is comprehension of 
mappings only because the former often requires knowledge that 
acquired through experience, explanation , and exploration , 
knowledge which is manifest to perception alone . 

To test further the conclusion that problems in metaphor _ 
are the result only of limited domain knowledge , one would need 
nonperceptual metaphors based on domains highly familiar to 
dren (e .g., friends = magnets) . And , indeed , when knowledge 
not intrude, children demonstrate no difficulty in 
perceptual metaphors (Keil , 1986). For example , although fi l oould not undmtand nonp«ceptual metapho", a,c"bing phy,ic,1 
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'deas (the idea bloomed/wilted/was planted) , they had no difficulty 
tieS to I lally non perceptual metaphors ascribing animate properties to cars 
wit II e.~l was thirsty/dead/lazy) . 
(tlIe c~her support for the "domain knowledge" explanation comes from 
~ur ce that the relative difficulty of types of metaphors is related to the 

eVldenn which children acquire knowledge of different domains (Keil , 
de f I 

or 6 or, in our terms, by the state of the child's theory of matter. For 
198 ), Ie the distinction between animate and inanimate objects is mas­
e"a~Pco~siderably earlier than that between abstract and physical objects 
t~e ey, 1985a ; Gelman & Spelke , 1981 ; Keil , 1979) . It turns out that this ( r r of domain distinctions predicts the developmental order in which 
~~ff~rent kinds of ~etaphors are correctly interpret~d (Keil, 1986). Meta-

lIors ascrib ing am mate terms to cars were the earlIest to be understood , 
P hereas those ascribing physical object properties to ideas were grasped 
;onsiderably later. We can thus understand why children have no difficulty 
making sense of metaphors such as " the car is dead ," but have considerable 
difficul ty wi th ones such as "the idea was planted ." In the former, the 
distinction bridged is one that the child has mastered ; in the latter, the 
distinction bridged is one not yet acquired. 

The ki nds of errors children make when interpreting metaphor also pro­
vide evidence for the kinds of competencies required for comprehension . 
When child ren misinterpret metaphors , they rarely take them as literally 
true statements (Winner et aI. , 1976) . Nor do they take them as literal 
falsehoods (e rrors or lies). Rather, they typically derive a nonliteral mean­
ing, that is, a meaning different from the sentence meaning. The meaning 
derived shows that children realize the speaker means something different 
from what was said. They use similarity in their interpretations , but fail to 
locate the intended similarity on which the metaphor is based . Thus , for 
example, six-year-olds typically interpret psychological-physical meta­
phors such as " the prison guard had become a hard rock" to mean he had 

muscles rather than that he was unfeeling. As we will see , when 
with irony, young children make very different kinds of misinter­

ons : they do not recognize that the speaker means to convey some-
other than what was said , and they take the utterance its some form of 
fa lsehood 

l'~us, the problem for children in understanding metaphor is to zero in on 
th .ly the kind of similarity linking the sentence and speaker meaning , 
. IS ~eans they must be able to perceive the similarity between the 

th I~volved. Given what we know about infants' classification abili­
. ere IS reason to believe that the ability to perceive similarities between 

s does not develop but is present from the start. 3 What does develop , 
ct ' IS an increasingly articulated theory of matter - knowledge about 
omains and more knowledge about particular domains that may be 

In a metaphor (their internal structures and their boundaries) . As 

( 



436 ELLEN WINNER AND HOWARD GARDNER 

children 's theories of matter grow, so also does the range of 
accessible to their understanding. Hence, there are no inherent limits 
child's potential to understand metaphor. The only limits are on the 
potential to understand specific metaphors. 4 

Interpreting irony 

The comprehension demands posed by irony are very different 
posed by metaphor. There are empirical reasons for believing 
understanding rests on the ability to attribute both first- and 
beliefs and intentions to other minds (Pemer & Wimmer, 1985; 
Pemer, 1983) . The term "first-order" belief refers to a belief 
world. Thus , recognizing that Sam believes it to be raining is to 
first-order belief to Sam. A second-order belief refers to a 
another person's belief state. Thus, recognizing that Sam benevP CII 

does not know it is raining is to attribute a second-order belief 
Although children of three or four can attribute first-order 
differ from their own beliefs (Hala, Chandler, & Fritz , 1991; 
Winner, 1991 ; Wellman , 1990; Wimmer & Pemer, 1983) , the 
conceptualize second-order beliefs (that differ from their own) 
been demonstrated before the age of six (Pemer & Wimmer, 1 

The timing of the emergence of irony understanding , and the 
errors made by children in interpreting irony, lead us to claim that 
ful irony interpretation rests on the attribution of first- and 
mental states. The ability to interpret irony correctly seems to 
about the same age as does second-order belief understanding. 
with an ironic utterance, in which the speaker says something 
convey something negative , children under the age of six or seven 
miss the point (Ackerman, 1981) . 

For example , in one study (Demorest et aI. , 1984) , we read 
story about a boy, Jay, who gets a very uneven haircut. On 
barbershop , he runs into a friend , Mike , who points at him and 
mocking intonation, "your haircut looks terrific ." We determined 
children knew that the haircut was in fact bad , that Mike believed 
bad , and that Mike wanted Jay to feel that his haircut was bad. If 
thought the haircut was bad but that Mike wrongly believed it to . 
they showed that they interpreted Mike 's utterance as an error. If 
thought the cut was bad , that Mike knew it was bad , and that Mike 
Jay to feel it was good, they showed that they took Mike's uttera' 
white lie . Only if children thought that Mike knew the haircut was 
wanted Jay to know this could they be credited with taking the 
ironic. 

Surprisingly, children failed to take this remark as ironic until l __ eight DC nine . Sometime, they took the llttmnce ., Iitemlly 
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. ed that the haircut was in fact good, ignoring the information pro­
b~l ~cdv that it was bad. Such literal interpretations were made by six-year­
vld More commonly, they took the utterance as literal but false . They 
olds. ed that the haircut was in fact bad but either said that Mike mistak­
behe~hOUght it was good , or (most commonly) that Mike knew it was bad 
enly retended it was good . In other words , children under eight or nine 
but.~allY took the irony as a mistake or as a white lie. When they took the 
tYPl rance as a mistake , they heard the falsehood but missed the inten-
utte . . 
. ality. When they took the utterance as a white he, they heard the 
~I~~ehood and the intentionality of the falsehood, but missed the speaker's 
~mmunicative intent . Because the most common error was to take the 
~rony as a white lie , the stumbling block to comprehension appears to be 
~rasping the speaker's communicative intent - that is , that the speaker 
does not want the listener to believe what is said . 

When the task is simplified , children can distinguish irony from decep­
tion and error by six, but not before this age. For example , we reduced 
memory demands (instead of listening to a story, children witnessed an 
interaction between two people ending in an ironic remark) and simplified 
the response measures (instead of responding to the above three questions, 
children simply classified each remark as either a mistake, a lie, or teasing) 
(Winner, Windmueller, Rosenblatt , Bosco , & Best, 1987) . Even under 
these condi tions , children could not understand irony before age six. 

The kinds of errors made in interpreting irony indicate that understand­
ing irony rests on the ability to infer the speaker's actual beliefs (to avoid 
!aking the remark as a mistake) and the ability to infer the speaker's 
mtentions about the listener's beliefs (to avoid taking the remark as a lie). 
The. child who takes the irony as a white lie has not correctly inferred what 
the Ironic speaker wants the listener to believe. Thus , the child has failed to 
~ttribute an intention about a belief We refer to this as a "second-order 
:~t;'?t ion" attribution , given its structural similarity to "second-order be­
leG ' attnbutions - beliefs about beliefs (Pemer & Wimmer, 1985) . 

Iven that irony is logically distinguished from deception by what the 
wants the listener to believe , and given the parallels in the age of 
ce of irony comprehension and second-order belief attribution , we 

that the ability to understand irony (and distinguish it from 
on) is made possible by the ability to conceptualize a speaker's 
·orde r mental state . Thus , irony comprehension may be much more 
Constrained by the ability to reason about other minds than is the 

sion of metaphor. 
e evidence for the suspicion that irony understanding rests on 

mental state attributions comes from a study in which we 
ned children's ability to distinguish irony from a white lie (Winner & 

h 1~9 1). Understanding of irony was credited when the child per­
t e Ironic utterance as nasty in intent , and the white lie as nice. 
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Children were tested for their understanding of second-order i 
determining whether they recognized that the ironist wanted the 
know the truth but the white liar did not. Children had difficulty 
ing irony from a white lie unless they also showed the ability to 
second-order intentions. Almost no children distinguished irony 
ception unless they also distinguished the speaker's second-order 
tions. This pattern of results obtained even when the irony was 
a mocking, sarcastic intonation . That is , children were unable to 
negatively tinged intonation to infer the speaker's attitude indeoencl 
of their ability to infer the speaker's second-order intention . 

Thus, irony comprehension is constrained by the child's 
"theory of mind." Why should this not also be true for 
suggest that irony is confusable with mistakes or lies because all 
based on the relation of opposition. Metaphor is not confusable 
other forms of falsehood because metaphor is based on another 
relation, that of similarity. Children simply do not mistake 
errors and lies. More typically, when children do not understand a 
phor, they infer an incorrect but nonetheless non literal meaning 
aI., 1976). Metaphors taken literally are usually so implausible 
rarely confuse them with other forms of literal falsehood. Children 
ently experience the same implausibility constraint, for when they 
literal interpretations for metaphors, they typically feel unsure 
interpretation and thus invent a magical, fairy-tale context to render 
plausible their interpretation (Winner et aI., 1976). Because 
taken literally are so implausible listeners need not reflect about 
the speaker really believes what is said, or whether the speaker 
listener to really believe his actual words. 

Thus far we have argued that, with respect to the level of 
understanding, metaphor comes easily to the child: mapping 
similarity perception) is there from the start, and metaphor comprehel 
is constrained only by domain knowledge. At the interpretive level, 
proves considerably more difficult: irony comprehension is . 
the ability to represent , and reason about, other minds. More 
the ability to distinguish irony from deception (which children under 
to do) rests on the ability to reason about second-order intentions, a 
does not appear to emerge until the age of about six. Although m 
irony pose difficult comprehension demands at the interpretive 
ever, there is reason to believe that these two forms of nonliteral 
pose identical demands at the higher, metalinguistic level of un 

Metalinguistic awareness of metaphor and irony 

According to Olson (1988), if we assume comprehension of mt::Li:1p"~ 
present simply when the child understands the speaker's meaning, 

l • 
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art of metaphor. Crucial to understanding metaphor is the recogni­
t~e ne

f 
metaphor as a "marked" form of speech, in contrast to just "plain 

tton ~ Chi ldren need not know that what they are hearing is called a meta­
tall< . . ail that is needed is that at some level they note the utterance as 
p~o.r 'ct fro m ordinary usage in that the speaker has said something that he 
d~~tl Ilo t mean. When children hear right through the sentence meaning to 
dl Ilpeaker meaning, without noticing the tension between the two, they 
the s. . not attatned full understandtng. 
ha~e take this argument to hold for all forms of nonliteral usage , and 
h 5 for irony as well . Interpretive understanding of irony allows the 

~. ~ener to recognize that the speaker is saying something critical. Thus, 
t~e listener would take an ironic remark such as "oh, wonderful" to mean 
something to the effect of "oh how maddening." However, at the interpre­
tive level alone , the listener need not detect that the speaker had said 
something he did not mean. The listener can in principle achieve an 
adequate interpretation of irony by hearing directly through the positive 
words to the negative meaning without noticing the positive words. The 
remark can function as a literal one: the fact of irony need not be de­
tected. Thus the effects carried by the choice of irony rather than literal 
discourse would go undetected: the remark could function as if it were a 
literal expression of displeasure. 

When meta linguistic awareness of metaphor and irony is present , listen­
ers not only infer what is meant, but are aware that what is said is not 
meant. This awareness enables the listener to hear a difference between 
metaphor and irony, on the one hand , and direct literal usage , on the other. 
(See Table 19.1.) 

Almost all the research on nonliteral language comprehension has 
~quated comprehension with accessing the speaker's meaning , and has thus 
~gnored what Olson (1988) has called the "heart" of metaphor. We have 
~nvestigated the development of the metalinguistic level of understanding 
aO 1etermine ,,:hether it emerges at the same time for metaphor and irony, 
pn .to determtne the relation between metalinguistic awareness and inter­
a rettve understanding . Given the evidence that listeners can automatically 
ccess an utterance's non literal meaning without first accessing its literal 

ng (G ibbs, this volume; Glucksberg & Keysar, this volume) , we 
. tha t children may well achieve an interpretive level of understand­

Without a hint of metalinguistic awareness of a speaker-meaning/ 
ce-meaning split. That is , children may hear right through a meta­
~r Ironic utterance to the speaker's meaning: the sentence meaning 

i e transparent. Support for this would come from evidence that 
n~Ulstic awareness emerges later than interpretive understanding. 

divt at both metaphor and irony are utterances in which speaker mean­
this e~ge.s from sentence meaning , however, we reasoned that awareness 

pllt would occur no earlier for one form of utterance than for 
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another: in both cases, one must have an awareness of sentence m 
separate from speaker meaning. 

Although metalinguistic awareness may emerge simultaneously 
kinds of utterances , there is reason to suspect that the relation 
two levels of understanding may differ. We have argued that for 
the major interpretive problem is in figuring out precisely how 
between two domains. Hence , it seems likely that listeners may be 
that the speaker says one thing but means something else w· 
being able to determine the metaphor's meaning. This pattern of 
should occur in the case of "difficult" metaphors . But how could 
with irony? It is difficult to conceive of a situation in which one 
speaker was being ironic, yet could not interpret his meaning. The 
for irony is in recognizing the utterance as irony. But once 
least a rough interpretation follows clearly. This asymmetry between 
ph or and irony should occur because metaphor is based on simil 
on opposition. It is invariably easier to determine an opposite 
locate something similar to something else , because there is 
one choice in the former case , but an infinite number in the 
(See Table 19.1.) 

We investigated metalinguistic understanding of metaphor 
and its relation to the interpretive level , in children aged six and 
(Kaplan , Winner, & Rosenblatt , 1987). Children first heard a brief 
about two characters, concluding with a literal utterance spoken 
character. They were told that this was an example of "one kind of 
They next heard a story with a nonliteral ending (either metaphor or 
depending on whether the child had been assigned to the metaphor or 
condition). They were told that this was an example of "the way a 
named Max likes to talk ." 

Children then heard further stories , ending with either a literal 
nonliteral remark (either metaphor or irony) . In a story used in the 
phor condition, an older sister is babysitting for her little brother. 
brother has a prolonged temper tantrum. When her parents call to 
she tells them of the ongoing tantrum. When they return , the brother 
angry. The sister says , " the storm is not over yet." In a story used in the 
condition , a girl takes out some library books and boasts that she 
forgets to return books when they are due. Sure enough , she forgetS. 
friend remarks (in sarcastic intonation), "you have such a good 

After each story we first assessed metalinguistic awareness 
equating such awareness with possession of the terms " 
" irony") . We asked children to decide in each case whether the 
ance "sounded like something Max would say." For the literal 
correct answer was no; for the non literal endings , the correct 
yes. In other words, children were asked to classify the nonliteral 
together and to discriminate them from the literal remarks. Those 

~ 4 
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hear right through the sentence meaning to the speaker meaning 
whO d hea r no difference between the literal and non literal remarks. Only 
shouttdren are aware of the two levels of meaning can they succeed on this 
if chI We then assessed the interpretive level of understanding. We read 
tast<- paraphrases of each final utterance and asked children to choose the 
thre~h a t "meant the closest to what the character in the story meant. " 
olle retive understanding was always assessed after metalinguistic under­
IllteXng to ensure that the information given by the paraphrases did not 
stan h I· ·· . . fI ence responses to t e meta mgUlshc questIOn . 
III ; ith respect to meta linguistic understanding , the six-year-olds per­
f rmed at chance for both the irony and the metaphor tasks. The seven­
~ar-otds, however, showed a dramatic improvement. They discriminated 
~terat remarks from both types of nonliteral remarks 73 percent of the 
time. The age at which metalinguistic understanding emerged was no ear­
lier for metaphor than for irony. Thus , between the ages of six and seven , 
within the space of one year, what seems to emerge is a metalinguistic 
abili ty to step back and detect nonliterality. 

It is intriguing to compare this emergence to the performance of children 
on fi rst-order false belief tasks (Wimmer & Perner, 1983) . Children can 
conceptualize false beliefs in others by four. Thus , the four-year-old can 
distingu ish belief from reality. It is not until two or three years later, how­
ever, that children can distinguish belief (in the form of speaker meaning) 
from sentence meaning in nonliteral utterances . Why such a lag? We sug­
gest that the concept of sentence meaning is less of an anchor than that of 
reality, that is , of facts known to be true by the child . 

As we suspected, the relation between interpretive and meta linguistic 
understanding differed for the metaphoric and ironic utterances . For the 
metaphors, meta linguistic understanding sometimes occurred without an 
appropriate inte rpretation of the metaphor. That is, children recognized 
the metaphors as a special way of speaking but were unsure or wrong about 
What the speaker meant. Such late emergence of metaphor understanding 
at the inte rpretive level is undoubtedly due to the fact that the metaphors 
UhSed were fairly difficult , nonperceptual ones. The important point here, 

oWev . Ii . er, IS that the performance of the children demonstrates that meta-
U n~Uls tlc awareness of metaphor does not immediately lead to interpretive 
a~ erstanding. In contrast, for irony, when children showed metalinguistic 
sh.areness, they also showed interpretive understanding. Thus, the relation­
fe;~ fbetween interpretive understanding and metalinguistic awareness dif­
Pho Or metaphor and irony. As we suggested above , this is because meta­
Ille/ IS ba~ed on similarity, irony on opposition . If one recognizes that a 
in w~hor IS not literally intended , one still has the problem of determining 
nUmb at way. the vehicle is similar to the topic . Since there are an infinite 
CQm er of Similarities between objects, this task is a demanding one , and 

prehension can go awry. But if one recognizes that an ironie remark is 
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not literally intended, and that the relation between what is said and 
is one of opposition, the speaker's meaning is clear - it is the 
what was said. 

Metaphor, irony, and theories of matter and mind 

At the beginning of this chapter, we raised two questions about i 
understanding of metaphor and irony, and two about metalinguistic 
ness. What can we now conclude? First of all , metaphor un 
constrained by domain knowledge and not by any inherent limits 
kinds of similarities children can perceive. Given sufficient k 
the objects/domains involved in the mapping, children can perceive 
form of similarity at any age, even if these similarities are perceived 
global, nondimensional basis (Smith, 1989). Hence , metaphors can 
derstood as early as two or three , as long as the metaphor involves 
of which the child has knowledge. Second , irony understanding is 
strained by the ability to infer others ' beliefs (a first-order ability) 
intentions to affect others' beliefs (a second-order ability). Because 
relation between sentence and speaker meaning in irony is one of 
tion within domain, the ironic comment is "domain relevant." The 
comment that in one context is ironic can be , if the context is 
altered , a mistake or a lie. Hence , the seductiveness of mistake 
interpretations. The only way to avoid such interpretations is to infer 
the speaker believes (to avoid a literally true or a mistaken interprpt~tit 
and to infer what the speaker wants the listener to believe (to 
deception interpretation) . The ability to reason about second-order 
states does not develop until about six. Hence, irony interpretation is 
to emerge than is metaphor interpretation. 

Third , we have shown that metalinguistic awareness emerges at the 
time for metaphor and irony - somewhere between the ages of six 
seven. At this age, children become able to reflect about sentence 
as distinct from speaker meaning. The concept of sentence meaniD8 
separate from speaker meaning is an elusive one and thus it is not 
ing that this ability does not develop until the age at which most 
begin to read (Olson & Hildyard , 1983) . And finally, the relation 
metalinguistic awareness and interpretive understanding differs fo~ 
phor and irony. In the case of metaphors, it is possible to recognize 
utterance as nonliteral but not zero in on the appropriate speaker 
It is as if the listener said, " I know the speaker is being metaphoric, but 
not know what he is getting at." In the case of irony, once one 
that the speaker is being ironic , there is a click of comprehension 
speaker's meaning is grasped. It is difficult to imagine thinking, "I 
the speaker is being ironic but I just don 't know what he means." 
one is more likely to think, "Oh, now I understand . He was being 

~-----
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. have suggested that , at the interpretive level , children call on their 
WCledge of domains to understand metaphor and on their theory of mind 

kllow de rstand irony. At the level of metalinguistic awareness, however, 
to .ll~l en must call on their theory of mind to understand both metaphor 
ch~ r any. To recognize an utterance as nonliteral , the child must recognize 
all I~ha t the speaker says is not what he believes or means . As soon as one 
~hat nsciously reflecting about the speaker's meaning, as separate from the 
IS Cf ce sentence meaning, then one is reflecting about the speaker's be­
s.ur

f 
a the speaker's subjective mental state. Thus , full comprehension of 

he s, d . . h b·l· d fl b b th metaphor an Irony reqUires tea I Ity to represent an re ect a out 
°lltence meaning and mental states. The same requirement holds for any 

S~terance in which speakers do not mean what they say, as , for example, in 
~mb iguous utterances or in indirect requests. In this sense , metaphor and 
irony and all other forms of indirection are alike , and stand apart from 
veridical, d irect literal uses of words. 

NOTES 

We disagree here with Glucksberg and Keysar (this volume) , who claim that 
metaphors mean just what they say. We hold on to the distinction between say 
and mea n. To reject this distinction is to obliterate the difference between literal 
and non literal utterances. Whereas nonliteral utterances may be processed iden­
tically to literal utterances , the conceptual distinction between them should be 
maintained. 

2 To be sure , similarity is a philosophically problematic concept , since anything 
can be seen as similar to anything else in one or more ways (Goodman, 1972b) . 
Moreover, determining what is and is not a perceptual similarity is not a simple 
matter. For instance , according to Gibson (1966), all similarities can be seen as 
in some way perceptual , even if some perceptual comparisons are more abstract 
than others (e.g., affordances versus shape). We define perceptual similarity as 
any similarity based on perceived physical properties of objects. 
Smith (1989) has argued that children initially perceive only global similarities 
and later are able to recognize the dimensions along which two things are simi­
I ~r. We do not claim that children need be aware of the dimension on which the 
SIm ilari ty is perceived. Hence , we see no conflict between this view and our 
ftO~itio n that the capacity to perceive all similarities ~s available from the start. 
S. as been shown that three-year-olds fall to dlstmgulsh metaphoric from lIteral 
t~m ll an ty (Vosniadou & Ortony, 1983). This finding does not indicate , however, 
in a~metaphors are not interpretable by children this young. The three-year-olds 
it t _ IS stUdy distinguished metaphor from anomaly, but not from literal similar­
l~erhus, this finding supports the position taken here , that on the interpretive 
ev , metaphors can be understood as soon as the domains are known . How­
(O~ r , metalinguistic awareness of the metaphor as different from "plain talk" 

son, 1988) does not emerge until later. 
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The shift from metaphor to analogy in 
Western science 

DE DRE GENTNER AND MICHAEL JEZIORSKI 

Analogy and metaphor are central to scientific thought. They figure in 
discovery, as in Rutherford's analogy of the solar system for the atom or 
Faraday's use of lines of magnetized iron filings to reason about electric 
fields (Nersessian , 1984; Tweney, 1983). They are also used in teaching: 
novices are told to think of electricity as analogous to water flowing 
through pipes (Gentner & Gentner, 1983) or of a chemical process as 
analogous to a ball rolling down a hill (Van Lehn & 1. S. Brown, 1980) . 
Yet for all its usefulness , analogical thinking is never formally taught to 
us. We seem to think of it as a natural human skill , and of its use in 
~cience as a stra ightforward extension of its use in commonsense reason­
Ing. For example , William James believed that " men , taken historically, 
r~ason by analogy long before they have learned to reason by abstract 
~ ar.acters" (James , 1890, vol. II, p. 363) . All this points to an appealing 
IrnntUlt lon: that a faculty for analogical reasoning is an innate part of hu-

an co ' . o . gnnlon , and that the concept of a sound , inferentially useful anal-
gy IS un ive rsa l. 

an~~ th is essay we question this intuition. We analyze the way in which 
We ogy and metaphor have been used at different points in the history of 
~m . 'fi . . tirne. W sC l e~tl c tho.ught , tracmg their use backward from ~he present 

ing f I e begm by laymg out the current framework for analogical reason­
of Sa~ . l owed by two examples that conform to the modern aesthetic , those 

I Carno t (1796-1832) and Robert Boyle (1627-1691). We go on to 
pr:r a ve ry different way of using analogy and metaphor in science , 

ctlced by the alchemists (about 300 B. c .-1600 A.D.) . Based on these 
, We conclude that there are important diffe rences in the kinds of 
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similarities that were felt to warrant inferences about the world and 
kinds of predictions that were drawn from comparisons. In short 
appear to have been significant historical changes in what has ' 
the scientific use of analogy and metaphor. 

We will suggest that although an appreciation of similarity 
metaphorical similarity) is almost surely universal in human 
what to do with this sense of similarity is not. Opinions on how to 
raw perception of likeness have varied . Many great thinkers have 
banned it. Berkeley pronounced that "a philosopher should abstain 
metaphor" and Aristotle , although willing to permit metaphor as 
ment , held that nonliteral language should not be used in 
(He did concede , however, that the perception of similarities 
disparate things could be a source of special insight.) At the opposite 
the alchemists , as we will see , embraced metaphor and analogy with 
died eagerness . Their excess was both quantitative and qualitative. 
used vast numbers of metaphors and they imbued them with great 
They were , as Vickers (1984) puts it , owned by their analogies , rather 
owning them . Finally, the modern view, as represented by Boyle 
Carnot , values metaphorical similarity but observes firm constraints 
use in scientific reasoning. It can be summed up as follows : "And 
ber, do not neglect vague analogies . But if you wish them respectablel 
to clarify them" (Polya , 1954, p . 15). Our focus is on the 
Western science from the alchemists' pluralistic use of all sorts of 
phorical similarities to the more austere modern focus on structural 
ogy. We begin by laying out what we take to be the current 
aesthetics for analogical reasoning. 

A framework for analogy and similarity 

Analogy can be viewed as a kind of highly selective similarity. In 
analogy, people implicitly focus on certain kinds of commonalities 
ignore others . Imagine a bright student reading the analogy "a cell is 
factory." She is unlikely to decide that cells are buildings made of 
steel. Instead she might guess that , like a factory, a cell takes in 
to keep itself operating and to generate its products . This focus on 
relational abstractions is what makes analogy illuminating . 

Structure-mapping and ideal analogical competence 

Structure-mapping is a theory of human processing of analogy and 
ity. It aims to capture both the descriptive constraints that 
interpretation of analogy and similarity (Gentner, 1982, 1983, 1 
the processes humans engage in when understanding a similarity 
son (Markman & Gentner, in press). The central idea is that an 
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'ng of knowledge from one domain (the base) into another (the tar­
!l1l1pPI ch that a system of relations that holds among the base objects also 
get~ S~mong the target objects . In interpreting an analogy, people seek to 
1101 ~lC objects of the base in one-to-one correspondence with the objects 
PU~~e ta rget so as to obtain the maximal structural match. The correspond­
~f bjects in the base and target need not resemble each other; rather, 
111~ ~t correspondences are determined by like roles in the matching rei a­
~bJeal structures. Thus , an analogy is a way of aligning and focusing on 
tI~l1t iona l commonalities independently of the objects in which those rela­
r~ as are embedded . Central to the mapping process is the principle of 
tlOn . 

stemalicilY: people prefer to map systems of predicates governed by 
~gher-orde r relations with inferential import , rather than to map isolated 
predicates. The s~stematici~y ~rinciple .reflects a tacit preference for coher­
ence and inferential power In InterpretIng analogy. 

Consider, for example, Rutherford's analogy between the solar system 
and the hydrogen atom. A person hearing it for the first time (assuming 
some prior knowledge about the solar system) must find a set of relations 
common to the base and the target that can be consistently mapped and 
that is as deep (i .e . , as systematic) as possible. Here , the deepest common 
relational system is the central-force causal system: 

CAUSE {A ND [ATTRACTS (sun , planet) , MORE-MASSIVE (sun , planet)], 
REVOLVES-AROUND (planet, sun)} 

Isolated relations , such as HOTTER-THAN (sun , planet) , that do not belong to 
this connected system , are disregarded. The descriptions of individual ob­
jects [e.g., YELLOW (sun)] are also disregarded. The object correspon­
dences arrived at are those dictated by the system of relational matches: 
Sun ~ nucleus, and planet ~ electron . 

Although there are some differences in emphasis , there is a fair amount 
(~ convergence on the kinds of structural principles discussed above 

Urstein, 1983; Hesse , 1966; Hofstadter, 1981 ; Holyoak & Thagard , 1989; 
1985, 1988; Reed , 1987; Rumelhart & Norman , 1981 ; Winston , 

, 1982). There is widespread agreement on the basic elements of one­
mappings of objects with carryover of predicates, and many re­

use some form of systematicity to constrain the interpretation of 
. (a lthough there are exceptions; see Anderson , 1981) . There is also 

neal support for the psychological predictions of structure-mapping 
Three findings are of particular relevance here. First , adults tend to 

j ;elations a~d omit attributes in their interpretations of analogy, and 
u ge analogies as more apt and more sound if they share systematic 

structure (Gentner, 1988; Gentner & Clement , 1988; Gentner & 
rs, 1985; Gentner & Rattermann , 1991). Second , adults (and chil­
are more accurate in analogical transfer when there is a systematic 

I structure in the base domain that can be used to guide the map-
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Table 20.1. Modern principles of analogical reasoning 

1. Structural consistency. Objects are placed in one-to-one 
and parallel connectivity in predicates is maintained. 

2. Relational focus. Relational systems are preserved and object 
disregarded . 

3. Systematicity. Among various relational interpretations , the one with 
greatest depth - that is , the greatest degree of common higher-order 
tional structure - is preferred. 

4. No extraneous associations. Only commonalities strengthen an analogy. 
ther relations and associations between the base and target - for 
thematic connections - do not contribute to the analogy . 

5. No mixed analogies. The relational network to be mapped should be 
contained within one base domain. When two bases are used, they 
each convey a coherent system. 

6. Analogy is not causation. That two phenomena are analogous does not 
ply that one causes the other. 

ping (Gentner & Toupin, 1986; Markman & Gentner, in press; 
1987) . Third, adults asked to make new predictions from an analogy 
their predictions on common relational structure. They are more 
hypothesize a new fact in the target when the corresponding fact in the 
is causally connected to a common structure (Clement & Gentner, 

Analogical soundness. The foregoing discussion suggests a set of 
straints that modern scientists use in analogical reasoning. We believe 
are six such principles, as given in Table 20.1. The first three pri 
structural consistency, relational focus , and systematicity, have already 
discussed . The fourth principle, no extraneous relations, expresses the 
that analogy is about commonalities. Discovering other 
tween the base and target does not improve the analogy. For exampu;;~ 

fact that the sun and planets are made up of atoms does not <:trenl!theDl 
atom/solar system ana logy. 

The no mixed analogies principle reflects the sense that analogies 
structed by mapping from several base domains into the same 
rarely sound . In the best case , such mixed comparisons tend to lack 
ent higher-order structure, and in the worst case they contain ___ >r'> 

mappings, as in these examples quoted in the New Yorker: 
This college is sitting on a launching pad flexing its muscles. 
The U.S. and the Middle East are on parallel but non-convergent 
In inferential reasoning we prefer that the relational system map~1 

a target be drawn from a single base domain . There are exceptions 10 
when different analogies are used to capture separable aspects or 
tems of the target (Burstein, 1983; Collins & Gentner, 1987) . 
multiple analogies require firm rules of intersection to avoid i 

~----
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.llgS (see Coulson , Feltovich, & Spiro , 1986, for a medical example). 
fll!lpP

l
l

y 
fusio ns violate the consensual rules of sound thinking . I 

Vtlf.u . ily, analogy is not causation. In our current cognitive practice , the 
Fi lla lb· · h b · lce of an ana ogy etween two situatIOns as no eanng on whether 

preSC\s a causal relation between the two situations. Conversely, evidence 
there"lusal relation between two analogous domains has no bearing on how 
~~i~;r or analogous they. are. This point can be confusing, since common 
SI al re la tions do contnbute to the goodness of analogy. For example, 
C~USIl tWO possibly analogous situations A and B , the analogy between A 
glv; B is strengthened by adding like causal relations to both terms . Thus, 

analOgy (2) is better than analogy (1). 
an A B 

(1) Ida pushed Sam . Flipper pushed Shamu . 

Sam hit a tree. Shamu hit a buoy. 

A' B ' 

(2) Ida pushed Sam. Flipper pushed Shamu. 

CAUSED CAUSED 

Sam hit a tree . Shamu hit a buoy . 

Adding common causal relations makes analogy (2) superior to (1) for 
three reasons: (a) adding common features increases the goodness of a 
match (Tversky, 1977); (b) more specifically, adding common features that 
are connected to common systems increases the goodness of a match more 
than does adding other commonalities , since interconnected elements sup-
port each other in the evaluation process ; and (c) still more specifically, 
a.dding common higher-order constraining relations (such as the causal rela­
tion) increases the goodness of a match more than adding other connected 
commonalit ies, since the coherence and systematicity of the analogy is 
thereby increased (Clement & Gentner, 1991; Forbus & Gentner, 1989). 

But although adding like causal relations within two situations strength­
an analogy, adding causal relations between them does not. Thus , anal­
(3) between A and B is not better than analogy (1) between the same 
event sets, even though analogy (3) has an additional causal relation 

the analogs : 
A B 

(3) Ida pushed Sam . CAUSE Flipper pushed Shamu . 
Sam hit a tree . Shamu hit a buoy . 

cis , the analogy does not improve if we are told that Sam's hitting a 
aUscd Shamu to hit the buoy. That A causes B may be an interesting 

OUr n, but it does not make A and B more similar or more analogous. 
the ~urrent cognitive aesthetic , adding common causal re lations to each 

o mall1s increases the goodness of an analogy, but adding causal 
between the analogs does not. 2 
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Analogy in reasoning. The constraints on analogical reasoning are 
related to the process of making new inferences . As mentioned 
analogical inferences are typically made by a process of system 
after some degree of match has been established. We have 
process in a computer simulation called SME (the structure­
gine) (Falkenhainer, Forbus, & Gentner, 1989; Forbus & Gentner, 
Forbus & Oblinger, 1990; Gentner, Falkenhainer, & Skorstad, 1 
system first makes all possible local matches between like comp0Ilt:1 
then attempts to link these into structurally consistent systems of 
The largest and deepest global interpretation wins. Given such a 
system, a new candidate inference is generated if a predicate belongs 
base system but its counterpart does not yet appear in the target 
That is , the partially matching system is completed in the target. 

Candidate inferences are only conjectures. The six principles of 
cal reasoning are concerned with whether the analogy is structurally 
not with whether its inferences are factually correct. Verifying the 
status of the analogy is a separate process. Soundness principles 
the task, however, because they specify what must be true in order 
analogy to hold . In a system of interconnected matches , even one 
cant disconfirmation can invalidate a whole analogy. 

Metaphor and other similarity matches. Other kinds of similarity 
can be distinguished in this framework. Whereas analogies map 
structure independently of object descriptions , mere-appearance 
map aspects of object descriptions without regard for relational 
LiteraL similarity matches map both relational structure and object 
tions. We view .metaphor as a rather broad category, encompassing 
and mere-appearance , as well as a variety of other kinds of ma 
this view, analogy is a special case of metaphor, one based on a 
relational match . The large-scale communication metaphor 
Reddy (this volume) , as well as other conceptual metaphors an 
Lakoff and Johnson (1980) and by Lakoff (this volume), are 
systematic relational metaphors , that is , metaphors that could also 
as analogies. There are also attributional metaphors - mere­
matches , based on shared object descriptions - for example, "her 
were pale swans," as well as metaphors based on mixtures of object 
relational commonalities. Further, there are metaphors that cannot be 
Iyzed in the simple terms we have used so far: for example, " the 
your eyes is deeper than all roses" (e.e . cummings); or "On a star of 
pure as the drifting bread / As the food and flames of the snow" 
Thomas) . These metaphors are not bound by the one-to-one 
constraint and can include mixtures of several bases, as well as 
and metonymic relations (Gentner, 1982; Gentner, Falkenhainer, & 
stad, 1988). 
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Historical uses of analogy 

. )ite the plurality of possible match types , the guidelines for use of 
OCSiogy in scientific discovery and reasoning are quite selective. The 
ana gth of an analogy in licensing scientific prediction rests on the degree 
~~n . . f ystematlc structural match between the two domainS . We now ask 
o h ~ther western scientists have always adhered to these principles. We will 
W sider evidence that the ascendancy of analogy over metaphor in scien-
con. . I h W b ' . h C f . I 'fic reasoning was not a ways t e case. e egIn WIt arnot, a aIr y 
II ell t example , and progress in reverse chronological order. 
rec 

Sadi Carnol 

The French scientist Sadi Carnot (1796-1832) was one of the pioneers of 
modern thermodynamics. He described the Carnot cycle for heat engines, 
sti ll taught as an ideal energy conversion system , and laid the foundation 
fo r the later discovery of the equivalence of heat and work. In his treatise 
on hea t, Carnot presented an analogy between heat and water that clarified 
his position and generated new questions . His use of analogy is prototypi­
cal of the rules of rigor described above and can stand as an example of the 
modern use of analogy. In 1824, Carnot published Reflexions sur La puis-
sance motrice du feu (Reflections on the Motive Power of Fire). In this book , 
he describes the functioning of a hypothetical engine that can convert heat 
energy to work. This engine consists of a cylinder filled with gas and fitted 
with a fric tionless piston that can move freely inside the cylinder. During a 
fo ur-stage cycle, the gas inside is expanded by contact with a heat source 
(isothe rmal expansion) and allowed to continue dilating after the source is 
removed (adiabatic expansion). The gas is then compressed by transmis­
sion of hea t to a colder body (isothermal compression) , and the volume 
fu rther decreases after removal of the cold body (adiabatic compression) , 
restoring the original conditions of the system. During this period , the 
engine has absorbed a certain amount of heat and converted it to mechani­
cal work through the movement of the piston. The operation of this ideal 
engine, known as the Carnot cycle, was an important theoretical contribu­
tion to the early development of thermodynamics . 
th In the Reflexions, Carnot utilized an analogy between water falling 

rOugh a waterfall and caloric (heat) "falling" through a heat engine. The 
~~a l o.gy between heat and fluid was not new. Indeed , the dominant theory 
I heat at the time was the caloric theory,3 which defined heat as a weight­
ce ~s flu id that shared the properties of ordinary matter. Like other matter, 
n~ One was considered a conserved quantity that could be neither created 
flu r destroyed . Carnot's contribution was not the idea of viewing heat as a 

Id but rather the thoroughness of his development of the heat/water 
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analogy - the extent to which he applied explicit causal structures from 
water domain to the heat domain: 

1. According to established principles at the present time , we can compare 
sufficient accuracy the motive power of heat to that of a waterfall. Each 
maximum that we cannot exceed, whatever may be , on the one hand , the 
which is acted upon by the water, and whatever, on the other hand , the su 
acted upon by the heat. 

2. The motive power of a waterfall depends on its height and on the qua 
the liquid; the motive power of heat depends also on the quantity of caloric 
and on what may be termed, on what in fact we will call , the height of its fall, 
to say, the difference of temperature of the bodies between the higher and 
reservoirs . 

3. In the waterfall the motive power is exactly proportional to the diffe 
level between the higher and lower reservoirs. In the fall of caloric the 
power undoubtedly increases with the difference of temperature between the 
and the cold bodies ; but we do not know whether it is proportional to this 
ence. We do not know, for example , whether the fall of caloric from 100 
degrees furnishes more or less motive power than the fall of this same caloric 
50 to zero. It is a question which we propose to examine hereafter. (Carnot, 
p. 15; numbers and paragraph breaks are inserted for convenience; the 
passage is continuous) 

In section 1, Carnot introduces the analogy between the motive 
heat and the motive power of water and establishes and notes a 
important parallel: just as the amount of power produced by a given 
water is limited, the power attainable from a given transfer of 
limited. In section 2 , Carnot establishes further correspondences 
shared higher-order principle. He compares the difference in 
between two connected bodies to the height of the fall in a 
Carnot uses this correspondence in a proposed higher-order re 
asserts that, in each case , the power produced by the system 
both the amount of the substance (water or caloric) that "falls" 
distance of the "drop" between levels. 

This qualitative combination - the fact that power depends on 
difference in level and the amount of "substance" involved - further 
ens the analogy. Figure 20 .1 shows the common relational struct 
holds for water and heat. Figure 20.2 sets forth the corresponding 
and assertions. 

So far the enterprise has been one of matching structures be 
and water. In Section 3, a new candidate inference is transferred from 
to heat, that is, the analogy is used to suggest a new hypothesis . 
notes a higher-order relation in the domain of water (the fact 
power produced by a given fall of water is directly proportional 
difference between levels) . He asks whether the same relation 
heat engines; that is , whether the power produced by a given 
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1. water : DIFFERENCE (Ievekh>, levekb) 
heat : DIFFERENCE (temp<h>, temp<b) 

2. water : FLOW (h,l) 
heat : FLOW (h ,l) 

3 . water: POWER (h,l) 
heat : POWER (h,l) 

4. water: MAX POWER (h,l) 
heat : MAX POWER (h,l) 

5. water: aO(POWER (h,I) , DIFFERENCE (Ievekh>, levekb» 
heat: aO(POWER (h,l), DIFFERENCE (temp<h>, temp<i») 

6. water: a O(POWER (h ,I), ami<h» 
heat: aO(POWER (h,I) , ami<h» 

7. water: AND (aO(POWER (h,I) , DIFFERENCE (levekh>,levekl>)), 
a O((POWER(h,I), ami<h» 

heat : AND (aO(POWER (h ,I), DIFFERENCE (temp<h>, temp<I»), 
aO(POWER (h ,I) , ami<h» 

Figure 20.2. Terms and propositions derivable from Carnot's water/heat 
ogy. Note: aQ denotes qualitative proportionality (Forbus , 1984). A aQ B 
fies that A is a monotonic function of B, but does not specify the nature 

function or whether other variables may also affect A . 

caloric remains constant, regardless of the temperature at which 

takes place. 5 

Carnot's development of his analogy is indistinguishable from the 
scientific use of analogy. It meets the six principles of rigorous 
reasoning discussed earlier. Carnot paired the objects in the two 
one-to-one correspondence. In so doing, he disregarded obj 
matches. He was not concerned with whether corresponding co-~nt'll 
shared surface qualities , but with achieving a common systematic 
structure . Having explicated a higher-order relational system common 
two domains, Carnot was able to exploit that system to map acrosS 
hypotheses from the base to the target. Between-domain relations, 
"water can be hot, " were avoided, as was any hint of a mixed 
short, Carnot's use of analogy conforms to modern scientific practice 

Robert Boyle 

We now move back another century and a half to the English 
Robert Boyle (1627-1691) . Boyle is considered among the 
modern chemistry. He is best known for his work on the ideal gas 
he also contributed to other domains, such as the theory of 
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, Ika lies . Probably his most influential work was the Sceptical Chymist, in 
~hich he criticized both the Greek division of matter into four elements 
. nd the later division into three principles. Appearing anonymously in 1661 
::nd again in 1679 with additions , it "did more than any other work of the 
, cn tury to arouse a truly critical spirit of scientific logic in chemical think­
~ng" (Stillman, 196?,. p. 395). Boyle was .a prolific writer, interested in 
philosophy and religIOn as well as the sCiences. He was also a prolific 
analogizer. He often put forth several examples or analogies for each princi­
pic he wanted to prove. 

A characteristic example of Boyle's use of examples and analogies occurs 
in his book Of the great effects of even languid and unheeded local motion, 
published in 1690. His purpose in this book was to demonstrate the impor­
tance of " local motion," the motions of many tiny particles. Boyle wanted 
to establish that the combined effects of the motion of many tiny particles -
each invisible and insignificant in itself - can cause large-scale changes . He 
saw such effects as a unifying principle across domains such as light , sound, 
fi re, and fluids. Although some of his points now seem to need no defense , 
such was not the case in his time. To marshal sufficient evidence for his 
conjecture, Boyle cited examples from one domain after another. 

Boy le's examples appear to function in two ways. First, they serve as 
instances of local motion and its effects - that is, as instances of a principle 
that can be effectively applied to several domains. The more numerous and 
varied the instances, the more faith we can presumably have in the princi­
ple. Second , the examples serve as analogies that can be aligned with one 
anothe r to yield common structural abstractions . By juxtaposing separate 
instances of local motion , Boyle led his reader to focus on the common 
causal system. The following excerpt illustrates his style of analogizing: 

(Chap. IV) Observat. III. Men undervalue the motions of bodies too small to be 
visible or sensible, notwithstanding their Numerousness, which inables them to act in 
Swarms. 

I. [Boyle grants that most men think of the particles of bodies as like grains of dust, 
Which, although invisible, cannot penetrate the bodies they fall on. As a result , 
these grains cannot affect the bodies.] 

Bt We may have other thoughts, if we well consider, that the Corpuscles we speak 
~ . , are, by their minuteness , assisted , and oftentimes by their figure inabled , to 
s I ~rce into the innermost recesses of the body they invade, and distribute them­
c~ Yes to all , or at least to multitudes of the minute parts , whereof that body 
10 I~S I S I S. For this being granted , though we suppose each single effluvium or particle 
parte Very minute ; yet , since we may suppose, even solid bodies to be made up of 
inr Icles that are so too , and the number of invading particles to be not much 
see~nor to that of the invaded ones, or at least to be exceedingly great , it not need 
rnayl1 ~ncredible , that a multitude of little Corpuscles in motion (whose motion , 

, lOr ought we know, be very swift) should be able to have a considerable 
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operation upon particles either quiescent, or that have a motion too slow 
perceptible by sense. Which may perhaps be the better conceived by the help of 
gross example : 

2. Example of the anthill 
If you turn an Ant-hill well stocked with Ants-eggs, upside down, you may 
times see such a heap of eggs mingled with the loose earth, as a few of those 
if they were yoaked together, would not be able at once to draw after them; 
good numbers of them disperse themselves and range up and down , and 
hold of her own egge, and hurry it away, 'tis somewhat surprizing to see (as I 
with pleasure done) how quickly the heap of eggs will be displaced, when 
every little egge has one of those little Insects to deal with it. 

3. Example of wind in trees 
And in those cases, wherein the invading fluid does not quite disjoin and 
any great number of the parts of the body it invades , its operation may be ill 
by that of the wind upon a tree in Autumn: for, it finds or makes it self 
passages , for the most part crooked, not onely between the branches and 
the leaves and fruits, and in its passing from the one side to the other of the 
does not onely variously bend the more flexible boughs and twigs , and 
make them grate upon one another, but it breaks off some of the stalks of the 
and makes them fall to the ground, and withall carries off divers of the leaves, 
grew the least firmly on, and in its passage does by its differing act upon a 
of leaves all at once , and variously alters their si tuation . 

4. Example of sugar and amber dissolving 
5. Example of mercury compound dissolving 
6. Example offlame invading metal 

But to give instances in Fluid bodies , (which I suppose you will think far the 
difficult part of my task ,) though you will easily grant, that the flame of 
wine, that will burn all away, is but a visible aggregate of such Effluvia 
agitated, as without any sensible Heat would of themselves invisibly exhale 
yet , if you be pleased to hold the blade of a knife , or a thin plate of Copper, 
a very few minutes , in the flame of pure Spirit of wine, you will quickly be 
discern by the great Heat, that is, the various and vehement agitation of the 
Corpuscles of the metal , what a number of them must have been fiercely 
by the pervasion of the igneous particles , if we suppose , (what is highly 
that they did materially penetrate into the innermost parts of the 
whether we suppose this or no , it will, by our experiment , appear, that so 
yielding a body, as the flame of Spirit of wine , is able , almost in a trice, to act 
powerfully upon the hardest metalls . 

7. Example of animal spirits moving animals 
8. Example of rope contracting from humidity (Boyle, 1690, pp. 

Boyle begins by noting that laymen may find it implausible that 
motion could have large-scale effects. Laymen , he observes, consider 
motion similar to the ineffectual motion of dust in air. By analogy 
dust , if particles are very small, then although they can be moved 
their movements are inconsequential. Having set forth the lay 
that local motion is ineffective - Boyle then defends the opposite 
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bY differen.tiating the analog~ fu:ther. The ineffectiveness o~ dust particles , 
he cla ims , IS the result of their failure to penetrate other bodies and thereby 
to affect those bodies. He suggests that there are other kinds of particles 
'[1volved in local motion that are small enough to diffuse through solid 
I bjects, and that it is this penetration that allows them to create large 
~ficcts. (That is, he argues that dust is not small enough!) He then proceeds 
to present instances of this kind of local motion . 

In paragraph 2, Boyle compares the ability of small particles to move large 
masses to that of ants to move their eggs. Although each ant is much smaller 
th an the mass of eggs, the ability of each ant to "penetrate" the egg mass and 
move one egg causes the entire mass of eggs to be displaced. This example 
conforms well to the principles of analogizing (Table 20.1). There are clear 
one-to-one correspondences, based not on characteristics of individual ob­
jects but on relations between the objects, as shown in Figure 20.3. For 
example, Boyle does not suggest that the corpuscles involved in local motion 
are like ants - they are not living organisms, they do not have six legs , and so 
forth - nor does he suggest that particles of matter are white or soft or 
otherwise egglike. The only required matches are for the relative sizes of the 
ant , the egg mass , and the egg. The important commonality is a structural 
one: namely, that very large numbers can compensate for a very great size 
disadvantage , provided that penetration of the larger by the smaller can 
occur. Under these circumstances , many small bodies in motion can carry off 
a much larger body. 

The remaining sections provide several additional analogous examples of 
the effects of local motion. For example, in paragraph 3, Boyle cites the 
example of wind passing through (penetrating) a tree , blowing off leaves 
and breaking branches . In paragraph 6, Boyle presents the effects of fire on 
a knife blade as an instance of local motion . He perceives fire as comprised 
of many small particles and explains the heating of metal in terms of the 
Invasion of igneous particles into the metal , with the result that the corpus­
cles of metal themselves become "fiercely agitated" and the blade becomes 
hot . The remaining two paragraphs , which describe "animal spirits" and 
the COntraction of rope, respectively, make analogous points . Boyle ob­
~~rves that although animal spirits may be minute enough to be invisible 

ey are capable of propelling large animals such as elephants. He de­
~cn bes see ing hemp shrink in moist weather, and states that the "aqueous 
h nd othe r humid particles , swimming in the air, entering the pores of the 
fi~tl1l P .in great numbers, were able to make it shrink, though a weight of 
Co y, Sixty or even more pounds of lead were tied at the end to hinder its 
ex nlraction ." Table 20.2 shows the correspondences across Boyle 's set of 

al1lples . 

d\VI3~~le's style of analogizing is very different from Carnot's. Rather than 
tel: !Ing On one pair of examples , carefully explicating the critical common 

tlOna l structure, he uses a rapid succession of analogies and examples 
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Figure 20.3 . Boyle 's analogy: the common relational structure for ants 
eggs and wind blowing leaves . 

to demonstrate a central principle . The implicit message is that if all 
phenomena occur, the model that summarizes them must be pI 
Each paragraph contains an instance of local motion , or contrasts 
in which the principles do or do not apply. By standards of modern 
edge, not all the comparisons are equally convincing. There is little 
similarity between these examples; they relate to one another by 
their common abstraction. They can be compared with one 
reveal an abstract model of local motion. 
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Despite these differences, Boyle's use of analogy falls roughly within 
modern standards discussed in Table 20.1. In each of his analogies, 
objects are placed in one-to-one correspondence. Object attributes 
discarded, as in the wind analogy. Indeed, the sheer variety of the 
virtually guarantees that any specific object characteristics will cancel 
The analogies, as in the modern tradition, are about common 
systems . The complexity of the analogies is not great - they are no so 
as Carnot's, for example - but this is in part due to the state of kn 
of the subject matter. Boyle's point was to establish that the 
many small particles can combine to produce powerful visible effects, 
further, that the requirement for this to occur is that the smaller 
penetrate the larger matter. Boyle demonstrates that this system of 
monalities holds throughout these examples. Finally, in spite of the 
number of examples, there are no mixed analogies or 
relations; each example stands on its own as a separate instantiation of 
relational structure. 

Carnot and Boyle: A summary 

At first glance, Boyle and Carnot seem to differ rather sharply in their 
of analogy. Carnot uses one analogy, explaining it precisely and then 
on to use the principles in further inferencing. Boyle, in contrast, 
whole family of analogies, one after the other. It could be maintained 
this sustained analysis marks Carnot as a more modern analogizer 
Boyle. 6 Yet despite their stylistic differences, both Boyle and Carnot 
essentially modern in their view of what constitutes a sound analogy. 

The alchemists 

We have moved back in time from Carnot (1796-1832) to Boyle (1 
1691). So far, the comparisons we have considered conform to the 
notion of a sound analogy. Now we move back still further, to the 
the alchemists , and analyze the forms of similarity they used in 
their predictions. The alchemists were enthusiastic in their embrace 
similarity, but as we shall see , their sense of how to use similarity 
markedly from the modern sense. 7 

Alchemy grew out of the fusion of Egyptian chemistry with Greek 
in about 300 B.C., continued in Persia after about 500 A.D., and entered 
European sphere again after the first crusades at the end of the 
century A.D. It was a dominant force in western science, or prescience, 
the seventeenth century A.D. Although there were many variants, 
were some common themes. s Based on certain works of Plato and 
totte , alchemical thought postulated a primordial source of all earthly 
ter. This First Matter was manifested in a small number of 
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Figure 20.4. Schematic of the doctrine of four elements and four qualities. 

elements - fire, air, water, and earth - each of which combined two of the 
primary qualities, hot , cold, wet , and dry. Fire was hot and dry, water was 
cold and wet , and so on (see Figure 20.4) . A transmutation could occur if 
the proportions of the qualities changed: for example , fire (hot and dry) 
could be changed into earth (specifically, into ash) by losing heat to become 
cold and dry. The alchemists were particularly interested in transmutations 
of metals, especially the transmutation of base metals into gold , often with 
the help of a hypothesized catalyst known as the Philosopher's Stone 
(Redgrove , 1922). Besides bringing wealth, achieving such a transmutation 
would validate the theory. 

The alchemists were peerless in their enthusiasm for analogy and meta­
phor. Their comparisons were numerous and striking. Metals were often 
held to consist of two components : mercury, which was fiery, active, and 
male, and sulphur, which was watery, passive , and female . Thus the combi­
nation of two metals could be viewed as a marriage (Taylor, 1949) . This 
male-female division was extremely influential ; with the addition of a third 
~~I nciple , it formed the tria prima of mercury, sulphur, and salt , which 

araeelsus and other sixteenth-century alchemists held to underlie all mat­
~er. Metals were also compared to heavenly bodies or to mythological 
19ures, as discussed below. Still other metaphors were taken from animals 
and plants . The eagle was used to convey volatility. Sal ammoniac, for 
~lxample , was called aquila coelestis (heavenly eagle). In another metaphor, 
l,le raven, the swan, and the eagle stood for earth , water, and air (Cros­
and , 1978, p . 16). 
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A central comparison was a macrocosm-microcosm analogy (or 
phor) by which man (the microcosm) was likened to the natural 
For example , it was said that copper, like a human being, has a 
soul, and a body, with the spirit being the tincture (Crosland , 1978, 
13). In a related vein, metals were compared with human states of 
Thus, gold corresponded to a man in perfect health and silver to " 
gold" (Crosland, 1978, p. 15). In another analogy between the 
and the earthly planes , some alchemists counted twelve processes 
sary to produce gold from base metal (calcination, solution , 
conjunction , putrefaction, etc.) , corresponding to the twelve signs of 
zodiac. Others counted seven processes, corresponding to the seven 
of creation and to the seven planets, each of which was held to 
its special metal in the earth (Cavendish, 1967, p .159). The impo 
the microcosm-macrocosm metaphor stemmed partly from the fact 
alchemy took as its domain the spiritual world as well as the 
world. A central belief was that the purification of base metals into 
was analogous to the spiritual purification of man (Redgrove , 1922). 
analogy could be run in either direction, so that "some men pursued 
renewal and glorification of matter, guiding themselves by this 
others the renewal and glorification of man , using the same 
(Taylor, 1949, p. 144). 

The alchemists' willingness to heed similarities of all kinds deri 
part from their belief that all things above and below are connected, 
that similarity and metaphor are guides to those connections. This 
was codified in the medieval doctrine of signatures, the sense that 
through similitudes that the otherwise occult parenthood between 
manifested and every sublunar body bears the traces of that 
impressed on it as a signature" (Eco , 1990, p . 24). Vickers (1984) 
that the alchemists invested analogy with extraordinary importance, 
equating analogy with identity. 

What were the rules that governed the alchemists' use of analogy 
metaphor? We begin with a family of comparisons that used as the 
domain the egg or the seed , and as the target domain either (or both) 
principles of matter or the components of a human being . 

The egg 

The egg was used widely in alchemical analogies. Taken as a whole, the 
could symbolize the limitlessness of the universe , or infinity itself. 
Philosopher's Stone was often called an egg (Cavendish , 1967; 
1960). The egg could also be divided into components. For example, 
man (1960) notes that the shell , skin, white , and yolk of the egg 
thought to be analogous to the four metals involved in transm 
copper, tin , lead , and iron (although no pairings were specified 

l __ 
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Table 20.3. Alchemical analogies of the Egg 
~~~~~~~~~~~~~~~~~~----~~~~~~~~== 

Dienheim's analogy Further analogies 
Domain The Egg Components Elements Male-female Primary 

of the of matter principles qualities 

Number of (3) 
d eme nts 

Corrcspondences 
White 
Yolk 
Shell 

Philosopher's 
Stone 
(?) (3) 

Soul 
Spirit 
Body 

Sulphur 
Mercury 
Salt 
(Arsenic) 

(2) (4) 

Male Fire 
Male-female Air/Water 
Female Earth 

thc components and the metals). Several additional correspondences are 
appa rent in the following excerpt from the manuscript of St. Mark 's in the 
tent h or eleventh century (copied in 1478, translated from Bertholet's 
[1887] Collection des Anciens Alchemistes Grecs) .9 The "egg" described is 
in fa ct the Philosopher's Stone: 

Nomenclature of the Egg . This is the mystery of the art . 
I. It has been said that the egg is composed of the four elements , because it is the 

image of the world and contains in itself the four elements. It is called also the 
"stone which causes the moon to turn ," "stone which is not a stone ," "stone of 
th e eagle" and "brain of alabaster. " 

2. The she ll of the egg is an element like earth , cold and dry ; it has been called 
copper, iron , tin , lead. The white of the egg is the water divine , the yellow of 
the egg is couperose [sulfate], the oily portion is fire . 

3. The egg has been called the seed and its shell the skin ; its white and its yellow 
the fl esh , its oily part , the soul , its aqueous , the breath of the air. (Stillman , 
1960, pp . 170-171 ; notation in brackets added) 

This brief excerpt illustrates the style of analogizing displayed by many 
alchemists. First , the egg is compared to several different analogs . The use 
of multiple analogs would not in itself differentiate this passage from the 
WOrk of Boyle. However, what is distinctive here is that the number of 
components involved in the correspondence varies from analog to analog, 
~ s~,own in Figure 20.5. (See also Table 20 .3.) The first paragraph maps 
e e egg" first onto the four elements and then onto a series of single 

P
nti ties (e .g ., "the stone which is not a stone ," the " brain of alabaster") . In 
ara t graphs 2 and 3, the components of the egg are successively compared 
2 t)he fo ur elements of ancient Greek philosophy (earth , water, air, and 
lIre 10 h 
Il) I '. t e layers of a seed , and the aspects of a human being. These 

U tlple analogies are quite different from those of Boyle; the alchemist 
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a) EGG 

shell 

white 

yellow 

oily portion 

b) EGG 

shell 

white 

yellow 

oily portion 

aqueous 

FOUR ELEMENTS 

__________ •• earth (copper, iron, tin, lead) 

----------•• water 

----------•• couperose (sulfer?) 

----------... fire 

(air?) 

SEED _________________ .~~n 
----------... soul 

----------...... breath/air 

Figure 20.5. Object correspondences in the egg analogy. 

does not attempt to delineate a common structure that holds across 
several systems. (It would probably not be possible to do so .) 

But a more striking difference arises when we consider the issue of 
to-one mappings . Figure 20.5 shows the object correspondences used in 
above set of analogies . It is apparent that achieving one-to-one corres~ 
dence is not of primary concern . For example , as Figure 20.5a shows, 
object correspondences for the analogy between the egg and the four 
ments of matter are such that the element of air must either be omitted 
else placed in correspondence with a previously used element of the 
yielding a mapping of four objects onto five . As Figure 20.5b shows, 
mapping from the egg to the four divisions of the seed (or aspects 
human being) is also not one-to-one , since both the white and the 
parts of the egg correspond to the flesh . Thus Figure 20.5b shows a 5 
mapping , whereas Figure 20.5a shows a 4 ~ 5 mapping. When an 
yields two or more competing mappings , the modern practice is to 
between them or to note that there are alternative interpretations. In 
trast , the alchemists resolved the tension by combining both interpret~ 
into a fused whole. This failure to preserve a one-to-one correspono ... ~ 
differentiates this reasoning sharply from that of modern scientists . . 

The alchemists invested metaphor with great importance . The behef 
metaphors reveal essential categories , as discussed by Glucksberg 
Keysar (1990), was taken to extreme lengths . For example , an 
aspect of the egg was that it was recognized as something vital, as 
of a beginning. Any system that could be related to the egg was 
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with a similar significance. When some alchemists shifted from the Greek 
theory of four elements to the theory that three "principles" - usually 
de fi ned as sulphur, mercury, and salt (or arsenic) - composed all matter, it 
was still possible to use the egg analogy: 

AS an egg is composed of three things, the shell , the white , and the yolk , so is our 
Phi losophical Egg composed of a body, soul , and spirit. Yet in truth it is but one 
thi ng [one mercurial genus], a trinity in unity and unity in trinity - Sulphur, Mer­
cury. and Arsenic . (Dienheim , quoted in Hamilton-Jones , 1960 , p . 79; brackets are 

hi s) 

Hcre the alchemist suggests a series of parallel analogies among the egg, 
the Philosopher's Stone , man , and matter, and gives the object correspon­
de nces among the (now three) parts of the egg , the three aspects of man , 
and the three principles of matter. Other alchemists extended the analogy, 
mapping the three parts of the egg onto the male-female principles and the 
four primary qualities, as shown in Table 20.3 (Cavendish , 1967, p. 169) . 

Analogies with symbols 

Another striking aspect of alchemical analogizing was a willingness to use 
similarities between symbols and their referents. Vickers (1984) suggests 
that the alchemists were influenced by the occult tradition in which the 
word or symbol does not merely stand for its referent , but is identical in 
essence to it. This in turn led to a belief in the causal powers of words and 
other symbols . For example , Kriegsmann (1665) offered an analysis of the 
prope rties of the three principles - sulphur, mercury and salt - in terms of 
thcir symbology (Crosland , 1978, p. 233) . Given the suppositions that a 
straight line denoted earth , a triangle fire , a semicircle air, and a circle 
water, he attempted to analyze the symbols for sulphur, mercury, and salt 
into the four basic elementary symbols. Even as late as 1727 , Boerhaave 
analyzed copper by the following chain of thought. First , he noted that a 
Ci rcle indicates perfection, whereas a cross denotes something sharp and 
Corrosive. It follows that gold is symbolized as a circle , and since copper is 
~rnbo lized by a circle plus a cross , it can be seen to be " intimately Gold" 
Ut combltled with some crude , sharp , and corrosive material. That this 
~ste rn was believed to be predictive , not merely conveniently iconic, can 

.e seen in this passage by Boerhaave concerning iron (symbolized by a 
Circle I P us an outward arrow): 

~~~t this too is intimate ly Gold ; but that it has with it a great deal of the sharp and 
Iha~oslve; though with but half the degree of Acrimony as the former, as you see 
uni It has but half the sign that expresses that quality .... Indeed it is almost the 

versal '. cOn 0plmon of the adepts th at the Aurum vivum or Philosophorum does lye 
and C~aled in Iron ; and that here therefore we must seek for me talline Medicines , 

a t In Gold itself. (Crosland , 1978, p . 233) 
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That metaphors between symbols and material objects were held 
informative is a marked difference from the present aesthetic. It is 
to the doctrine of signatures, the sense that similarity virtually 
significant connections. As Eco (1990, p . 24) puts it in his rla~~r;~.: __ 

Renaissance hermeticism, 

The basic principle is not only that the similar can be known through the 
also that from similarity to similarity everything can be connected with eve 
else . 

Paracelsus 

Paracelsus (Theophrastus Bombastus von Hohenheim, 1493-1541) 
leading alchemist of the sixteenth century and a vigorous proponent of 
value of empirical observation as opposed to received dogma. Despite 
rather modern spirit, his use of the analogy remains distinctly 
from modern usage. Here , he describes how gold and silver can be 

Some one may ask, what , then , is the short and easy way whereby Sol and 
may be made? The answer is this: After you have made heaven , or the 
Saturn , with its life to run over the earth , place on it all the planets so 
portion of Luna may be the smallest. Let all run until heaven or Saturn has 
disappeared. Then all those planets will remain dead with their old 
bodies , having meanwhile obtained another new, perfect and incorruptible 
That body is the spirit of heaven . From it these planets again receive a body 
and live as before. Take this body from the life and earth. Keep it. It is Sol 
Luna . Here you have the Art, clear and entire. If you do not understand it it is 
It is better that it should be kept concealed and not made public. (quoted in 
1967, p. 23) 

Here Sol and Luna (the sun and moon, respectively) signify gold and 
and other metals in the recipe are represented by the other planets, 
ing to a widely used system of alchemical analogies (see below). 
does not detail the object correspondences between the two domains, 
does he explain how an action in one domain parallels an action in 
other. The mappings and the theoretical basis for the procedure are 
unstated. Indeed, it is not always clear which actual metals are 
ferred to. For example, to what do "earth" and "all those planets" 
Does "heaven, or the sphere of Saturn" refer to tin? If so, is the final 
of heaven" derived from the process also tin? This last seems ' 
since the goal is to produce gold and/or silver; yet if the final 
heaven" is gold or silver, then what about the initial "heaven"? Here, 
also in the passages below, the alchemists go beyond similarity and 
wider set of what Gibbs (this volume) calls " tropes ," including m 
stances of metonymy. 

This passage , though it exemplifies the different rules of an 

From metaphor to analogy in science 

Table 20.4. The alchemical system 
of correspondences among planets, 

metals, and colors 

Planets Metals Colors 

Sun Gold Gold , yellow 
Moon Silver White 
Mercury Quicksilver Gray , neutral 
Venus Copper Green 
Mars Iron Red 
Jupiter Tin Blue 
Saturn Lead Black 

Based on Cavendish 1967, p. 26. 
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among the alchemists, also raises questions concerning the reasons for 
thcse diffe rences . Paracelsus makes it clear that clarity is not his intention. 
Thc secretive nature of the enterprise , the fact that it was felt necessary to 
hide results from the common public and from competitors, could have led 
to the ambiguity of the writing. Is it possible that this ambiguity shielded a 
set of informative analogies? To answer this question , we must look more 
closely at the system of comparisons that supported this reasoning . 

The system of correspondences 

Since the goal of many alchemists was to transform base metals into higher 
metals (gold or silver), metals held an important place in alchemical anal­
ogy and metaphor. As illustrated above, metals figured in analogies with 
the principles of matter and with the aspects of human beings , and the 
transmutation of base metals into gold was felt to be analogous to the 
spi rit ual purification of man. A further set of correspondences existed 
between metals , planets, and colors, as shown in Table 20.4. 11 (This table 
and much of the surrounding explication are based on Cavendish's discus­
Slon [Cave ndish , 1967 , p . 26].) 

The first thing that strikes us about this system is the importance of 
~u rface similarity - that is , common color - in determining the correspon-
ences. The Sun , the metal gold, and the color gold are linked by a com­

mOn COlor, as are the Moon , the metal silver, and the color white. But an 
;qUall y striking aspect of this system is that this commonality is not uni­
sormly maintained . The basis for the comparison shifts from one part of the 
/Ste n1 to another. For example , unlike the two triads just mentioned , the 
(~Ite r/tin/blue triad is not entirely based on common color. Instead, blue 
sk e Co lor of the sky) is matched to Jupiter because Jupiter was lord of the 

y. And although the match between Jupiter and tin may be a color match, 
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based on the planet's si lvery appearance, it may also have been based 
ancient belief that the sky was made of tin. Thus the set of similarities 
figure in the correspondences changes from one row or column to a 

The set of relations that linked the rows of this table was remarkably 
and diverse, as illustrated in this discussion by Cavendish (1967 , p. 

Lead, the darkest and heaviest of the metals, was naturally assigned to Saturn, 
dimmest and slowest-moving planet, which trudges heavily through its slow 
round the sun . In the old cosmology Saturn is the farthest planet from the sun 
ruler of life , and is the lord of death. The analogy between death and night 
drawn very early. Black is the colour of night and the colour invariably 
with death in Western countries . 

The chain of connections between Saturn and black is a case in 
Saturn is the lord of death, death is similar to night, the color of a night 
is black, and blackness symbolizes death. Thus a chain is made between 
planet Saturn and the color black . This rich metonymic chain is 
different from the simple "color of X and Y is Z" relation that holds 
Sun/gold/yellow and Moon/silver/white. The heterogeneity of matches 
could apply within a single tabular system contrasts sharply with the 
ern aesthetic. The preference for structural consistency and 
modern analogy would dictate that identical relations should hold 
the system: that is, we would expect to find 

Moon:white :: Sun:yellow :: Jupiter:blue :: Saturn:black 

In the alchemical system there is no such requirement: no two rows 
have the same set of relationallinks .12 

This example illustrates a further point of difference: the alchemists' 
tern of correspondences violates the "no extraneous relations prinrinlp.' 
that cross connections of all kinds enter into the analogies. For 
black , lead and Saturn are all linked through the chain described above; 
the match between lead and Saturn was improved by the fact that both 
slow and heavy. Saturn moves slowly in its orbit and was therefore thougt •• 
as massive (heavy) ; lead was known to be a dense (heavy) metal, 
would presumably move slowly. This complex web of similarities was 
improve the system, though it could not be applied uniformly. 

As another instance of the prolific and heterogeneous nature of 
relational system, consider the match between Mars and red . Ca 
(1967, p. 27) notes that it is based on several chains of associations: 
looks red; Mars was the god of war, war is associated with bloodshed, 
blood is red; faces are painted red in war; and Mars is held to rule 
energy and activity and red is the color symbolizing energy. These 
metonymic paths strengthened the analogical connection between 
and red . l Thi, di,eu"ion of the a!cherni,,,' ,y"ern of eone'pondenee, 
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,.,-,e marked differences in the rules of the game. The alchemists were not 
SO'" oved by the modern " no extraneous relations" rule . They accepted mixed 
III ctaphors and fused interpretations of a single metaphor. In the current 
O',sthe tic , once a parallel set of relations is established , adding local rela­
dC ' 
'o l1S that hold only for a few cases does not improve the analogy. But for 

t;,c alchemists, more was always better. A rich set of interrelationships, 
~oweve r idiosyncratic, was felt to strengthen the similarity bond. 

Comparison between the alchemists and modern scientists 

The alchemists embraced similarity in all its forms in reasoning about the 
natu ral world. Yet the examples we have considered show marked devia­
tion from the current style of analogical reasoning as summarized in Table 
20.1. Are there then historical differences in analogical reasoning? Before 
drawing this conclusion we must consider two other factors that may have 
contributed to the differences. First, the vagueness of alchemical analogy 
might have stemmed simply from a desire for secrecy, as discussed above. 
In orde r to prevent laymen from understanding the mysteries of alchemy, 
its practitioners disguised their recipes with symbolism and ambiguity. But 
al though this is undoubtedly part of the story, it would be an oversimplifica­
tion to try to explain all the differences in this way.13 As discussed below, 
the alchemists' penchant for chaotic metaphor goes well beyond what a 
desire for secrecy will account for. 

A second and deeper difference between the alchemists and modern 
scient ists is the fact that the alchemists had more complex goals. They were 
concerned not only with understanding the material world , but with achiev­
ing spiritual transcendence. The alchemist invested the analogy between 
the spiritual and material planes with dual-causal powers and might strive 
to pu rify his spirit in order to transmute metals , or strive to transmute 
metals in order to purify his spirit. Modern science separates personal 
Virtue from excellence in research. This separation has its disadvantages, 
but it does streamline the research enterprise. 

Another possible difference in goals is that the alchemists were probably 
relatively more interested in the acquisition of power (as opposed to the 
acquisition of pure knowledge) than are modern scientists. But although 
the alchemists had a complex (and perhaps mutually incompatible) set of 
goals, we should not lose sight of the fact that a primary goal was to 
~nderstand the material universe . The most convincing evidence that the 
a~,S lre to understand was at least part of their agenda is the fact that 

P 
Che rny produced a large number of factual discoveries: useful com­
oUnd . ed . s, tinctures , alloys, and so forth . We can also see a quest for knowl-

n ge In Some alchemical writings. The alchemist Roger Bacon (1214-1292 , 
at to be confused with Francis Bacon , quoted below) wrote in 1267: 
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I have laboured from my youth in the sciences and languages, and for the 
ance of study, getting together much that is useful. I sought the friendship of all 
men among the Latins , and caused youth to be instructed in languages and 
ric figures , in numbers and tables and instruments, and many needful m 
(quoted in Crosland, 1978, p. 119) 

It is impossible not to recognize in this passage some commonalities 
scientists of any period . However complex the alchemists' goals, it is 
capable that among those goals was a desire for knowledge. 

With the foregoing cautions, we now consider whether the " 
in analogizing suggest a genuine difference in reasoning style. Some 
the differences - notably failure to show relational focus and to 
systematicity - could reasonably be attributed to simple lack of 
knowledge. Lacking deep domain theories , the alchemists perforce 
rely more on surface similarity than later scientists. Indeed , there is co 
able evidence from studies of the development of metaphor and 
(Billow, 1975; Chen & Daehler, 1989; Gentner, 1988; Gentner & 
mann, 1991) and from novice-expert studies in learning physics ( 
Feltovich & Glaser, 1981) to suggest that young children and novices' 
similarity by common object descriptions, while older children and 
use common relational structure . Many researchers have argued that the 
lational shift in development may be explainable largely by accretion of 
main knowledge (Gentner, 1988; Gentner & Rattermann , 1991; 
1991 ; Goswami & A. Brown , 1989; Vosniadou, 1989) , and the same 
ments may apply here. Similarly, the alchemists' reliance on surface 
and their failure to show relational focus do not necessarily indicate a 
ent style of thinking; they could be attributable to lack of knowledge. 

Domain knowledge differences, however, will not account for all 
differences between the alchemists and modern analogists. The fact 
the alchemists felt no need for one-to-one correspondences , their 
for between-domain relations and mixed metaphors , and their propen~il 
to ascribe causal powers to analogy and similarity all seem to point to a 
difference in their sense of the implicit rules of analogizing . One hint 
this may be true comes from contemporary comments . 

Transition: The discovery of analogy 

Toward the end of the alchemists' reign , roughly between 1570 and 1 
there occurred a fascinating period of explicit discussion of the proper 
of analogy and similarity. (For an extended discussion, see Vickers, 1 
pp . 95-163 .) For example, Francis Bacon in 1605 attacked the p.,r"rp.lSiU" 
penchant for analogy: 

The ancient opinion that man was Microcosmus , an abstract or model of the 
hath been fantastically strained by Paracelsus and the alchemists, as if there were 

l _ _ _ 
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, fo und in man's body certain correspondences and parallels, which should have 
tWpect to all varieties of things, as stars , planets , minerals , which are extant in the 
rC~ 

e.tt world . (quoted in Vickers , 1984, p . 134) 
gr ' 

Some of this criticism rested on rejecting the seemingly absurd conclu­
ionS of the alchemists' analogies, such as the notion that man was made of 

:cgetative or mineral matter. Van Helmont, for example, complained of 
the vast differences between the objects placed in correspondence, for 
example, stars mapping onto plants and herbs . (It is interesting that this 
argument would not be valid in the modern aesthetic.) Another complaint 
cen te red on the alchemists' tendency to " heap analogy onto analogy, spiral­
ing off into the void" as Vickers (1984, p . 135) puts it. For example, 
Andreas Libavius attacked the alchemist Croll for his use of a cabalistic 

language of signs: 

The Cabala is a falsehood and a deceit. For it presents things , not as they are, but as 
they are compared with other things in an indeterminately external fashion. Thus 
wc are not able to know what constitutes a thing . (quoted in Vickers, 1984 , p. 135) 

Some critics recommended abandoning similarity altogether. Daniel 

Sennert (1619) wrote: 

The refore the soul that loves truth is not satisfied with similitudes only, but desires 
so lid demonstrations ; and volves things from their own , not from principles of 
anot her .... There is nothing so like , but in some part it is unlike . (quoted in 
Vicke rs , 1984, p . 142) 

J. B. Van Helmont (1648) was even firmer, writing, "I have hated Meta­
phorica l Speeches in serious matters ," and also, "surely I do not apply 
fi gures or moving forces in Mathematicall demonstration unto nature: I 
shun proportionable resemblance [analogy]" (quoted in Vickers , 1984, p. 
144). 

Othe rs responded to this crisis of confidence by trying to define the 
nature of true analogizing. Johannes Kepler was particularly articulate in 
attempting to explicate the kind of analogy that is warranted in scientific 
argumentation . Like Van Helmont , he was critical of the alchemical style of 
analogizing. He wrote in 1619 of Ptolemy's analogy between planetary 
rnotions and musical keys: 

I have shown that Ptolemy luxuriates in using comparisons in a poetical or rhetori­
~al way, since the things that he compares are not real things in the heavens. 
qUOted in Vickers , 1984 , p . 153) 

Kepler argued that analogies should be based on physical , measurable 
q~a nt iti es, and not on the symbols that represent them. He rejected meta­
~f Ors f.r~m the symbolic to the real world (such as Boerhaave's mappings 

quali ties from chemical symbols to the elements themselves, as discussed 
earlier) . 
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Yet Kepler did not advocate avoiding the use of similarity. On the 
trary, he was an ardent analogizer. For example, in 1604 he used an ana 
with optics to explain the five conic sections (circle, ellipse, par 
hyperbola, and straight line), an explanatory framework that is still 
He notes that he speaks "contrary to normal use" but continues: 

But for us the terms in Geometry should serve the analogy (for I especially 
analogies , my most faithful masters , acquainted with all the secrets of nature) 
one should make great use of them in geometry, where - despite the i 
terminology - they bring the solutions of an infinity of cases lying between 
extreme and the mean, and where they clearly present to our eyes the 
essence of the question. (quoted in Vickers, 1984, p. 150) 

But Kepler 's enthusiasm for analogy was tempered by a desire for i 
dent confirmation of the analogical inferences. Later in the passage , gl 
examples of how to construct the conic sections , he notes "Analogy 
shown , and Geometry confirms." In distinction to the alchemists, 
whom similitude was sufficient evidence of a deep connection, 
regarded analogy as a source of hypotheses. 

In a 1608 letter to a colleague , he wrote with great explicitness about 
heuristic nature of analogy and of the need for analogies to preserve ' 
lationships and causal structure: 

I too play with symbols, and have planned a little work , Geometric Cabala, 
about the Ideas of natural things in geometry; but I play in such a way that I do 
forget that I am playing. For nothing is proved by symbols . .. unless by 
reasons it can be demonstrated that they are not merely symbolic but are 
tions of the ways in which the two things are connected and of the causes of 
connexion. (quoted in Vickers , 1984, p. 155 ; italics added) 

Kepler 's symbols and principles - that analogies should in general 
between real domains , rather than between symbols and domains, 
analogy is a source of hypotheses rather than a guarantor of truth , and 
an analogy is useful in virtue of its ability to capture common 
relations - are remarkably modern . Further, this new sense of ___ I~A; .. "I 
is apparent in practice as well as in theory. Both Kepler and his (;uJIl~lUr 
rary Galileo made frequent use of analogy, but in a style quite 
from the alchemists. For example, Galileo (1629) used the analogy 
tween dropping a ball from a tower on the earth and dropping a ball 
the mast of a ship to argue that the earth moves despite the evidence of 
senses. (See Gentner, 1982, for further details.) Kepler dealt with 
notion of action at a distance with an analogy between light and a force 
hypothesized to emanate from the sun. (See Vickers, 1984, for 
details.) Like light, this motive force might travel unseen through space 
produce an effect at its destination , and like light , its strength would 
ish with distance from the source . In each case, Keple r and Galileo 
ined the disanalogies as to whether they undermined the analogy, that 

l __ 

From metaphor to analogy in science 475 

(0 whether they affected the common causal system sanctioned by the 

'Ina logy. 
, The re is a sharp contrast between this playful but stern view of analogy 
'Ind the profligate metaphor of the alchemists. Kepler (1571-1630) and 
Gali leo (1564-1642), each working within about fifty years of Paracelsus 
(1493- 1541) , used analogies as rigorously and systematically as Boyle or 
Carnot , or indeed as Feynman or Oppenheimer. The striking contrast in 
ana logical style over this brief period , coupled with the intense discussion 
of the proper use of similarity that occurred during this time, leads us to 
speculate that a shift in the rules of reasoning by similarity occurred some­
where between 1570 and 1640. Vickers (1984) identifies this period as a 
transition period in the relation between analogy and identity. We could 
put it that analogy was (re)discovered in Western science l4 in about 1600. 

Conclusions 

Despite the seeming inevitability of our current constraints on similarity­
based reasoning, they do not appear to be universal. The alchemists relied 
heavily on similarity and metaphor in their investigations of the nature of 
matter ; but their use of similarity differed sharply from that of modern 
scient ists. In particular, the alchemists lacked a sense that analogy in the 
modern sense had any advantage over surface similarity or over metonymic , 
richly interconnected but unclarified forms of similarity and metaphor. 

A fascinating aspect of this historical change is the period , roughly 
1570- 1640, during which similarity itself became a focus of discussion 
among scientists . This period coincides with the waning of alchemical 
methodsl5 and the rise of a more modern spirit. The shift from metaphor 
to ana logy is one aspect of the general change in the style of scientific 
thought that occurred during this period . There is no way to tell whether 
the discussion of analogy was the cause or the result (or both) of the 
general shift in scientific reasoning. Nevertheless , the energy and explicit­
ness with which Kepler, Van Helmont and others discussed the nature of 
proper analogizing commands attention. Among other things , it offers an 
oPPortunity to study the psychological intuitions of scientists 350 years 
past . The convergence between Kepler's account of analogy and our own 
~u rrent account is as remarkable as the divergence of both approaches 

nh that of Parace lsus . 

Cultural differences in the cognitive aesthetics of similarity and analogy 

~he marked difference in the style of analogizing between the alchemists 
p nd late r scientists suggests that the uses of analogy and similarity are in 
l'~rt CUlturally defined. How far might such cultural differences extend? 

e strongest form of this conjecture would be that some human cultures 



II 

476 DEDRE GENTNER AND MICHAEL JEZIORSKI 

have lacked the use of true analogy entirely, and that there is a 
evolution toward such use . We hasten to stress that our evidence is 
weaker than this. We do not suggest that the alchemists (or their 
ots) lacked the ability to use analogy; on the contrary, the preva 
allegories and proverbs suggests that analogy was alive and well in 
culture during the middle ages . Where the alchemists differed from 
scientists, we suggest, was in lacking an appreciation of analogy's 
value in the pursuit of scientific knowledge . 

There are modern instances of cultures that possess the various 
similarity, including analogy, but use them in a different distribution 
current western culture . Homeopathy and contagion (that is, similarity 
contiguity/association) are the two pillars of folk magic across cultures 
Rozin & Fallon , 1987). For example , in West Africa , a belief in juju - a 
of sympathetic magic that relies heavily on similarity and metonymy -
side by side with the frequent highly relational use of proverbs in eve 
human interactions. Thus our point is not that some cultures have 
ability to reason analogically, but that cultures have differed in their 
theories of when and how to use analogy and other kinds of simi 

Different kinds of similarities coexist in our own current cognitive 
tice as well. Although analogy is preferred in science (see note 16) , 
metaphors are allowed to be rich , complex , and inconsistent , and to 
many-to-one mappings and metonymies (Shen , 1987) . (Recall the 
from Dylan Thomas cited earlier, or this one from him : "All the moon 
I heard , blessed among stables , the night jars / Flying with the ricks, 
horses / Flashing into the dark.") To see whether people use 
criteria for scientific and literary comparisons , we asked subjects to 
scientific and literary comparisons for their clarity ("how easy is it 
what matches with what") and their richness ("how evocative is the 
parison; how much is conveyed by the comparison") . We also asked 
to rate either the scientific explanatory value or the literary expressi 
of the comparisons (Gentner, 1982). In judgments of scientific merit, 
ity was considered crucial and richness was unimportant . In j 
literary merit, both clarity and richness contributed , and neither was 
tial. These findings suggest a broader tolerance for nonclarified . 
in literary contexts than in scientific contexts. 

This should not be taken to imply that unclarified metaphor has 
in scientific contexts in our culture. There is general agreement that 
metaphors playa role in the discovery process , and that some 
tolerance for loose analogy is important for creativity, as in Polya's 
advice (quoted earlier) to keep vague analogies but try to clarify 

This speculation fits with recent research that has emphasized the 
ity of similarity types and the context-sensitivity of similarity 
example, Medin, Goldstone , and Gentner (1993) have suggested that 
larity is (implicitly) defined with respect to a large set of variables, 
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Gentner, Rattermann, and Forbus (in press) and Ross (1984 , 1987) have 
Ill phasized that different kinds of similarities participate differentially in 

~iffe re nt psychological subprocesses. For example, in similarity-based 
ra nsfer, access to memory appears particularly sensitive to the degree of 

t urface similarity, whereas evaluation of soundness is particularly sensitive 
~o the degree and depth of common relational structure (Gentner, Rat­
rermann , & Forbus , in press). To model a similarity comparison one must 
spccify not merely the two comparands but also the sets from which they 
arc chosen , the contextual goals , the task (e.g. , memory access or infer­
ence or evaluation), and several other "respects." The present conjecture 
goes one step further in adding cultural factors to the list of variables that 
influence similarity. 

Does child development parallel historical development? 

In We stern science we see a historical shift toward the belief that analogy 
rather than generalized metaphor provides a basis for scientific inquiry. We 
might ask whether such an evolution also occurs in children . (For related 
comparisons see Brewer, 1989; Carey, 1985a.) There are many differences 
between a child growing up in a culture that already possesses the analogi­
cal method and a scientist living in a time when the consensual rules for 
similarity were themselves evolving. But there may be some parallels . For 
example, Vygotsky (1962) observed that when preschool children are asked 
to sort varied objects into piles that go together, they tend to utilize the­
matic and metonymic connections , rather than consistent categories. They 
sh ift from one local similarity to another (e.g., the apple goes with the 
tomato because both are red , the knife goes with the apple because it can 
cu t the apple , the spoon goes with the knife because they co-occur). 

A second parallel is that in the development of metaphor and analogy, 
ch ildren show an early focus on surface object commonalities, followed by 
a developmental shift toward attention to relational commonalities (Gent­
~er, 1988; Gentner & Toupin , 1986). For example , asked " how is a cloud 
like a Sponge?" a preschool child says "both are round and fluffy," whereas 
~Ider children and adults say "both hold water and later give it back. " A 
sUnilar shift Occurs in perceptual similarity tasks , from object similarity to 
~I a tio n a l similarity and then to higher-order relational similarity (Gentner, 
l~tterm a nn , Markman, & Kotovsky, in press ; Halford , 1987, 1992). Smith 

~I 89) has noted a developmental shift from the use of a vague sort of 
ab~ba l In.a?nitude (wherein , for example, large and dark are interchange­
Sn-z e POSitive magnitudes) to the use of dimensional orderings (wherein 
bl Qll/medium/big is structurally aligned with light/medium/dark). It is possi­
hoC tha t children recapitulate some of the alchemists' journey in learning 

; to reason with similarity. 
here are other possible parallels. Based on Rozin and Fallon 's (1987) 
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findings, we might ask whether young children in our culture are 
swayed by homeopathy and contagion than are adults. Further afield, 
possible that children recapitulate the alchemists' journey from 
power to seeking knowledge. Young children , even when instructed to 
out how a device works , often approach the task in the spirit of 
control rather than in the spirit of gaining knowledge (Klahr, 1990, 
sonal communication). 

But the issue of parallels between cultural evolution and children 's 
opment for similarity and analogy raises more questions than it a 
Most current accounts of the causes of the relational shift in similarity 
emphasized accretion of domain knowledge, rather than changes in 
tive processing (e.g . , A . Brown , 1989; Gentner, 1988; Gentner & 
mann, 1991; Goswami , 1991 ; Goswami & A . Brown , 1989; Vosni 
1989). But if we take the parallel with alchemists seriously, it suggests 
we might also look for changes in children 's metacognitive rules about 
and when to use similarity. Do children show a shift in their causal 
similarity from valuing thickly interconnected metaphoric tropes to 
rigorous analogy? If so , is there a transition period of explicit 
about the nature of explanatory analogy? And finall y, if this kind of 
tion occurs, what are its causes? Gentner and Rattermann (1991) 
suggested that learning relational language is important in bringing 
the relational shift in similarity. Other kinds of cultural experiences, . 
ing literacy and schooling (Bruner, Goodnow, & Austin , 1956) , 
important as well . 

Similarity is a central organizing force in mental life . This research 
plies that although the apprehension of similarity in its various forms 
be universal among humans, conventions for how and when to use it 
not. There is variation both across and within cultures in the ways 
use similarity to categorize and reason about the world . This survey 
gests an evolution in Western science from metaphor to analogy: 
profligate use of rich but unruly comparisons to the present preferel1 
structural analogy in scientific reasoning. Finally, this research raises 
fascinating question of how our current cognitive aesthetics are Ie 
children. 

NOTES 

This chapter is a substantially revised version of a paper by D . Gentner 
Jeziorsky (1989) , " Historical shifts in the use of analogy in science ," 
Gholson , A. Houts, R. A . Neimeyer, and W. R . Shadish (eds.) , The 
of science and metascience (New York : Cambridge University Press) . 
tion of this chapter was supported by the Office of Naval Research under 
No. N00014-85-K-0559 , NR667-551, and by the National Science 

From metaphor to analogy in science 479 

under Contract No. BNS 9096259. We thank Cathy Clement , Brian Falk­
en hainer, Ken Forbus, Robert Goldstone , Doug Medin , and Mary Jo Ratter­
mann for discussions of these issues, and Andrew Ortony and Lance Rips for 
comments on prior drafts. We also thank Eva Hinton , Gina Bolinger, and Mike 
Park for editorial assistance . 

The no mixed analogies rule does not apply to the case of multiple para llel 
analogies that all embody the same relational structure. Such parallel analogies 
can often illuminate a common abstraction (Elio & Anderson , 1981; Gick & 
Holyoak, 1983; Schumacher & Gentner, 1987). 

1 As with the other principles, the "analogy is not causation" principle is vio lated 
- occasionally. There are still believers in homeopathy and sympathetic magic , 

who implicitly subscribe to the belief that likeness implies causal connection. 
Closer to home , in a survey of the ana logies used to explain cognition in the 
his tory of psychology, Gentner and Grudin (1985) found that certain analogies 
between the physical brain and the mind (such as "associations among images 
are analogous to white matter connecting regions of gray matter" [Starr, 1984]) 
seemed to take on extra authority because of the known causal connection 
between bra in and mind . 

3 The ca lo ric theory was widely accepted until Joule and other experimenters 
demonstrated the interconvertibility of heat and work in the 1840s (Wilson, 
1981). Carnot 's re liance on the caloric theory did not invalidate his basic conclu­
sions regarding the cycle, although some late r statements in Reflexions are incor­
rect when viewed from the perspective of the mechanical theory of hea t (Fox , 
1971 ) . 

4 Although Carnot refers to a waterfall, his di scussion may have been based not 
me re ly on waterfalls , but on some kind of water engine , such as a water wheel or 
a co lumn-of-water engine (Cardwell , 1965) . 

5 Acco rding to Fox (1971) , Carnot 's answer to this question was affected by his 
re lia nce on the questionable data of o ther scientists. 

6 It is possible that at leas t part of the difference in ana logical style between 
Ca rn ot and Boyle stems from diffe rences in their respective inte llectual tradi­
tions. As Hesse (1966) points out in he r ground-breaking work on analogy in 
science , the English traditi on is far more tolerant of mechanical analogies than 
the French traditi on . Hesse no tes that the French academic tradition views 
ana logy as vague and unsatisfactory, at best a crutch to use until a formal model 
ca n be devised. In contrast , the English tradi tion values mechanical analogies as 
sO urces of insight , especially with respect to preserving causation. This point is 
brought home in Nersessian 's (1984) analysis of the use of analogy by Faraday 
and Maxwell and in Tweney 's (1 983) discussion of Faraday. Thus it is possible 
that SOme of the differences in style between Boyle and Carno t may stem fro m 

7 diffe re nces in cultural tradition. 

The alchemists' comparisons a re usually referred to as "analogies" but , for 
~asons that will become clear, they might better be described as "metaphors ." 

8 e will use both terms. 

~; I S discussion is culled from several sources , principally Asimov (1965 , pp. 15-
(I )' Cavendish (1967 , pp. 143- 180) , Crosland (1978 , pp . 3-107) , Holmyard 

957) , Stillman (1960) , and Vickers ( 1984) . 
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9 Although this passage was copied in 1478, its exact date of origin is difficult 
pinpoint. Other manuscripts from this collection are believed to have 
since before the fourth century in one form or another (Stillman , 1960) . 

10 However, this is an unusual (perhaps a transitional) account of the e 
The elements listed are earth (or metal) , water, couperose (or sulfate) , and 
with air not explicitly mentioned. 

11 There were several minor variants of this system of correspondences ( 
Crosland, 1978, p. 80). 

12 An alternative way of describing the alchemical aesthetic would be to say 
the relations involved are extremely nonspecific: for example, "associated 
by some path ." Under that description , the alchemists would not be 
shifting relations between parallel analogs . However, this degree of 
cificity of relations would still constitute a marked difference from 
scientific usage . 

13 For one thing , it is not clear that the alchemists' analogies are so much 
accessible than modern analogies. To the extent that alchemical 
dences were based on surface similarity, they could often be readi ly 
contrast, in modern scientific analogy the object correspondences are 
impossible to grasp without a knowledge of the domain theory, since 
based purely on like roles in the matching relational system. 

14 It might be better to say "rediscovered," since the Greeks , including Plato 
Aristotle , used analogy in the modern way. 

15 Alchemy continued into the eighteenth century and beyond , but with 
decreased influence . 

16 This is apart from variation in the degree to which individuals in our 
conform to our ideal of rationality, as opposed to relying on superstitions 
on metaphor and metonymy. 

l __ 
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*Metaphor and theory change: What is 
"metaphor" a metaphor for? 

RICHARD BOYD 

Introduction 

In the now classic essay "Metaphor" (Black, 1962b), Max Black considers 
and rejects various formulations of the "substitution view" of metaphor, 
accordi ng to which every metaphorical statement is equivalent to a (perhaps 
more awkward, or less decorative) literal statement. Black devotes most of 
his critica l a ttention to a special case of the substitution view, the "compari­
son view, " according to which a metaphor consists in the presentation of an 
unde rlying analogy or similarity. It is clear from Black's discussion that he 
understands the comparison view as entailing that every metaphorical state­
men t be equivalent to one in which some quite definite respect of similarity 
?r ana logy is presented , and that successful communication via metaphor 
Il1 volves the hearer understanding the same respect(s) of similarity or anal­
ogy as the speaker. 

Black a rgues that , except perhaps in cases of catachresis - the use of 
metaphor to remedy gaps in vocabulary - the comparison view is inade­
qUate. As an a lternative , Black proposed the adoption of an " interaction 
~~ew" .of .metaphor. According to this view, metaphors work by applying to 

e. Pflnc lpal (literal) subject of the metaphor a system of "associated impli­
~at~on s " characteristic of the metaphorical secondary subject. These impli­
s atlons are typically provided by the received "commonplaces" about the 
t~COndary subject. Although Black's position has many facets, it is clear 
Su at , at a minimum , it differs from the comparison view in denying that the 
te ccess of a metaphor rests on its success in conveying to the listener or 

ader some quite definite respects of similarity or analogy between the 
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principal and secondary subjects: metaphors are, on Black's view, 
open-ended (this is not his terminology) than the comparison view 

suggest. 
In certain passages , Black appears to suggest even stronger poi 

divergence between his view and the comparison account. In 
denying that successful metaphors must convey to the reader or 
some quite definite respect of similarity or analogy, Black also denies 
any analysis of an interaction metaphor in terms of explicit ana' 
similarities, however elaborate , can capture the cognitive content 
is capable of conveying (Black, 1962b , p. 46). Black sees these fe 
metaphor as indicative of an important difference between met 
uses of language and those uses which have the features of 
characteristic of scientific usage . 

We need the metaphors in just those cases where there can be no question as 
the precision of scientific statements. Metaphorical statement is not a su 
formal comparison or any other kind of literal statement but has its own 
capacities and achievements . (p. 37) 

In particular, in this view, one should expect that when metaphorical 
guage is employed in a scientific context, its function should either lie in 
pretheoretical (prescientific?) stages of the development of a discioline: 
in the case of more mature sciences, it should lie in the realm of 
pedagogy, or informal exegesis, rather than in the realm of the 
articulation or development of theories. 

In formulating my own views about the role of metaphor in 
change, I have found it valuable to compare and contrast my underc 

of scientific metaphors with Black's account of metaphors in 
Roughly speaking , what I should like to argue here is this : There 
important class of metaphors which playa role in the development 
articulation of theories in relatively mature sciences. Their function is a 
of catachresis - that is , they are used to introduce theoretical . 
where none previously existed. Nevertheless , they possess several 
not all) of the characteristics which Black attributes to interaction 
phors ; in particular, their success does not depend on their conveying 
specific respects of similarity or analogy. Indeed , their users are 
unable to precisely specify the relevant respects of similarity or 
and the utility of these metaphors in theory change crucially depends 

this open-endedness. 
On the other hand , I shall argue , this particular sort of open 

or inexplicitness does not distinguish these metaphors from more 
cases of scientific terminology, nor need it be the case that these . 
forever resist complete explication of the relevant respects of similarity 
analogy; such explication is often an eventual consequence of 
scientific research. There are, I shall argue , cases in which complete 

l __ 

Metaphor and theory change 483 

ion is impossible , but far from being indications of the imprecision of 
t ,ctaphoricallanguage in science, such cases reflect the necessity of obtain-
1:1g a precise fit between scientific language and a messy and complex 
~orld . The impression that metaphors must lack the precision characteris­
tic of scientific statements reflects , I shall argue, an extremely plausible but 
JIl ista ken understanding of precision in science . 

More precisely, what I shall argue is that the use of metaphor is one of 
Inany devices available to the scientific community to accomplish the task 
of accommodation of language to the causal structure of the world. By this I 
JIl ca n the task of introducing terminology, and modifying usage of existing 
termi no logy, so that linguistic categories are available which describe the 
causa lly and explanatorily significant features of the world. Roughly speak­
ing. this is the task of arranging our language so that our linguistic catego­
ries "cut the world at its joints"; the " joint" metaphor is misleading only in 
that it obscures the fact that the relevant notion of " joint" may be context, 
or discipline , relative . An important special case of this task of accommoda­
tion (not under that description) has recently been investigated in some 
detai l by Kripke (1972) and Putnam (1975a , 1975b) , who have emphasized 
the ostensive character of some of the mechanisms by which the reference 
of certain natural-kind terms is fixed. Although their accounts of the 
"causal theory of reference" differ in important details, each of them em­
phasizes that it is by virtue of the ostensive character of these reference­
fi xi ng mechanisms that it is possible for natural-kind terms to refer to kinds 
wh ich are determined by explanatory or " real" essences, rather than by 
definit ional or "nominal" essences: that is , their account explains how it is 
possible for natural-kind terms to playa role in what I am calling accommo-
dation. The accounts which Putnam and Kripke offer are particularly well 
SUi ted to cases in which the refe rence of a term is specified by display of one 
Or mOre examples of a substance whose real essence is its internal constitu­
hon . What I shall argue here is that the employment of metaphor serves as 
a nondefi nitional mode of reference fixing which is especially well suited to 
the introduction of terms referring to kinds whose real essences consist of 
cOI~P lex relational properties , rather than features of internal constitution. 
. If I am right , this conclusion provides the basis for a clearer understand­
~~g of the (itself metaphorical) notion that reference fixing in the case of 
n eOretica l terms in science involves ostension. I shall suggest that the 
1ll0tlon of ostension , and indeed the notion of reference itself, are funda­
gee nta lly epistemological notions , and that the issue of reference for a 
epnera l term is the issue of its role in making possible socially coordinated 

iSten . 
ter Hc access to a particular sort of thing or natural phenomenon. In 
Iin; S of the notion of epistemic access, one can formulate an account of 
Si\le~ lst l c precision in science which allows an adequate treatment of osten-

1 ~ defined te rms in general and metaphor in particular. 
s lall also argue that an understanding of certain uses of metaphor in 
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science can teach us something about the nature of the "real 
which define the natural kinds to which scientific terms refer. The 
natural kinds defined by real essences on which Putnam and Kripke 
rely as examples are cases in which the real definition of the kind in 
tion is (at least on a suitable idealization) provided by a set of necessar 
sufficient conditions - conditions whose conceptual representation 
become our concept of the relevant kind if our scientific investigations 
sufficiently successful. Thus the examples of a posteriori real 
natural kinds on which the literature has largely been built suggest 
classical empiricist picture according to which a kind is properly 
a set of necessary and sufficient conditions united by the mind is 
correct as an idealization . The error of empiricist philosophers, it 
seem, was their failure to recognize that such conceptual unities are 
erly subject to an external and nonconventional requirement of 
dation to appropriate causal structures . 

I shall argue that an emphasis on such cases draws our attention away 
an important fact about the scientific task of accommodating our 
and concepts to the causal structure of the world and that attention 
role of metaphors in science can help us to see how this is so . In 
shall argue that for a class of scientifically important kinds - homeos' 
property cluster kinds - the conception of kind definitions as conceptul 
unified necessary and sufficient conditions fails even as an idealization. 
definitions of such kinds , I shall argue, differ in three important ways 
the definitions envisioned by empiricists . In the first place, the 
(relations, etc.) that constitute the definition of a homeostatic 
cluster kind are united causally rather than conceptually. Such a 
defined by a family of properties that are causally united in nature: there 
causal mechanisms (" homeostatic" mechanisms to use the metaphor I 
fer) that tend to bring about their co-occurrence. This fact , rather than 
idealized conceptual representation of those properties , is what constit"'! 
their unity as elements in a kind-definition . 

Second , the properties that define a homeostatic property cluster 
do not, even as an idealization, specify necessary and sufficient 
for kind membership . Imperfect homeostasis , I shall argue, dictates 
take homeostatic property cluster kinds to have irremediable 
nacy in extension - indeterminacy which could not be remedied ?y 
more "precise" definition without abandoning the scientifically crucial 
of accommodation of kind definitions to actual causal structures. 

Finally, the empiricist picture of kinds as defined by conceptually 
sets of necessary and sufficient conditions is mistaken in yet another 
when applied to homeostatic property cluster kinds . Sets are indi 

. to 
extensionally so that the members of a set cannot change from time 
or place to place . Homeostatic property cluster definitions , by con 
individuated nonextensionally. Mechanisms of property ... ~~",n<;rallJ'" 

~--
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f en themselves not static and as they vary over time or from place to 
° l ~lce the properties that make up the definition of a single kind may 
p ~ J1l se lves vary. Numerically the same definition may embody different 
th ope rti es at different times (or places) although defining numerically the 
pf . d' me klO . 
sa Homeostatic property cluster kinds are relevant to our understanding of 
letaphors in science in at least four ways. In the first place , the role of 

°heO ry-constitutive metaphors in science reflects in a perhaps surprising 
~ay the epistemological necessity (and hence the methodological necessity) 
fof the accommodation of conceptual structures to the causal structure of 
the world. Scientific kinds and categories must be defined in ways which 
reflect a deference to the world even at the cost of conceptual complexity. 
The fact that scientific investigation sometimes requires reference to kinds 
whose definitions are necessarily causally rather than conceptually unified 
indica tes the depth of that necessity. 

Moreover, the existence of kinds with the sort of definitional complexity 
that homeostatic property cluster kinds exhibit helps to explain why theory­
constitutive metaphors are so stable a feature of the study of complex 
systems ; indeed such metaphors may be especially important for the investi­
gation of homeostatic property cluster phenomena. 

An understanding of homeostatic property cluster kinds also , I shall 
argue, enhances our understanding of technical matters that bear on our 
understanding of the semantics of theory-constitutive metaphors. In the 
first place , an understanding of the semantics of scientific metaphors re­
qui res a critique of empiricist conceptions of linguistic precision and recog­
nit ion of the special features of homeostatic property cluster definitions 
greatly enhances that critique. More important , as I suggested earlier, an 
unders tanding of the semantics of theory-constitutive metaphors requires 
~ha t we understand reference of linguistic expressions in epistemic terms -
In terms of relations of socially coordinated epistemic access between lan­
guage use rs and features of the world. I shall argue that both epistemic 
access and the more basic phenomenon of knowledge in terms of which it is 
defi ned are themselves homeostatic property cluster phenomena . Thus an 
~n derst anding of such phenomena is central to the task of understanding 
:h e epistemic and semantic function of scientific terms generally and 

eOrY-constitutive metaphors in particular. 

Examples of metaphor in science 
l'her . 
tOI e IS, .no doubt , a considerable variety of sorts of metaphors that playa 
PI e I.n SCIence , and in theory change . Certain metaphors , which might be 
te aUSlbly termed exegetical or pedagogical metaphors, playa role in the 
quaching or explication of theories which already admit of entirely ade-

ate nonmetaphorical (or, at any rate , less metaphorical) formulations . I 
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have in mind , for example , talk about "worm-holes" in general 
the description of the spatial localization of bound electrons in terms 
"electron cloud ," or the description of atoms as "miniature solar 

The fact that these metaphors , and others like them , do not 
theoretical insights not otherwise expressible does not indicate that 
play no important role in theory change. Kuhn's work has made it 
that the establishment of a fundamentally new theoretical 
matter of persuasion , recruitment , and indoctrination. It cannot be 
vant to those enterprises that there is a body of exegetically, or 

gogically, effective metaphors . 
Nevertheless , it seems to me that the cases of scientific metaphor 

are most interesting from the point of view of the philosophy of 
(and the philosophy of language generally) are those in which 
expressions constitute , at least for a time, an irreplaceable part 
linguistic machinery of a scientific theory: cases in which there are 
phors which scientists use in expressing theoretical claims for 
adequate literal paraphrase is known . Such metaphors are 
the theories they express , rather than merely exegetical. It might 
doubtful that such theory-constitutive metaphors exist; after all, it 
least plausible that metaphorical language is fundamentally 
and lacks the explicitness and precision characteristic of scientific 
Still , if one looks at theory construction in the relatively young scielll.;~ 
cognitive psychology, one finds theory-constitutive metaphors in 
dance . The examples that I know best are metaphors in cognitive 
ogy that are drawn from the terminology of computer science , 
theory, and related disciplines. The following examples are but a 

subset of the actual cases : 
1. the claim that thought is a kind of "information processing," 

the brain is a sort of "computer" ; 
2. the suggestion that certain motoric or cognitive processes are 

programmed"; 
3. disputes over the issue of the existence of an internal "brain-

in which "computations" are carried out ; 
4. the suggestion that certain information is "encoded" or 

"memory store" by " labeling ," whereas other information is 

in " images" ; 
5. disputes about the extent to which developmental "stages" 

duced by the maturation of new "preprogrammed" "subro 
opposed to the acquisition of learned "heuristic routines ," or 
velopment of greater "memory storage capacities" or better 
tion retrieval procedures"; 

6. the view that learning is an adaptive response of a "self 

machine"; 
7. the view that consciousness is a " feedback " phenomenon. 

~--
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I do not want to maintain that all of these examples are of fundamental 
. lportance to theoretical psychology. Nevertheless, the prevalence of com­
Jnlller metaphors shows an important feature of contemporary theoretical 
p ychology: a concern with exploring analogies , or similarities, between 
P~en and computational devices has been the most important single factor 
n,fiuencing postbehaviorist cognitive psychology. Even among cognitive 
JJ SychOlogists who despair of actual machine simulation of human cogni­
~on , computer metaphors have an indispensable role in the formulation 
nd articulation of theoretical positions. These metaphors have provided 
~uch of the basic theoretical vocabulary of contemporary psychology 
(Neisse r, 1966; G. A. Miller, 1974) . 

Moreover, it is clear that these computer metaphors are theory­
consti tutive: psychologists do not, generally speaking, now know how to 
offer literal paraphrases which express the same theoretical claims. This is 
made clearly evident by the current discussion among psychologists and 
ph ilosophers about the doctrine called "functionalism" (Block & Fodor, 
1972; Block 1977; Boyd, 1980; Fodor, 1965, 1968; Lewis , 1971 ; Putnam , 
1967, 1975b , 1975f; Shoemaker, 1975b) . It is widely agreed that some 
version or other of the doctrine that mental and psychological states are 
functional states of organisms represents the cognitive content of the 
metaphorical statement that the brain is a sort of computer. But even 
among psychologists and philosophers who are convinced that functional­
ism is true, there is profound disagreement about important issues regard­
ing its in terpretation. Thus, this metaphor, and other computer metaphors 
employed in psychological theorizing , share with more typical interaction 
metaphors, at least for a time , the property that their cognitive content 
cannot be made explicit. 

. In important respects, however, these theory-constitutive metaphors are 
high ly atypical. In the first place , they undergo a sort of public articulation 
~nd development that is uncharacteristic of literary metaphors . Typically, a 
hterary metaphor has its "home ," so to speak , in a specific work of a 
speci fic author ; when the same metaphor is employed by other authors , a 
reference to the original employment is often implicit. When the same 
~~taphor is employed often, by a variety of authors , and in a variety of 
ze~,?r va riations , it becomes either trite or hackneyed , or it becomes "fro­
"0 Into a figure of speech or a new literal expression (see Black on 
th;ange"). Literary interaction metaphors seem to lose their insightfulness 

O~gh overuse: the invitation to explore the various analogies and similari­
betwee n the primary literal subject and the metaphorical secondary sub­
~comes pointless or trite if repeated too often . Theory-constitutive 

p c metaphors , on the other hand , become, when they are successful , 
roperty of the entire scientific community, and variations on them are 
I by hundreds of scientific authors without their interactive quality 
Ost. They are really conceits rather than metaphors - and conceits 
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which extend not through one literary work , but through the work 
generation or more of scientists. 

There is another closely related respect in which 
metaphors are atypical. As Black points out, the task of offering 
and literal paraphrases of literary metaphor is the appropriate 
literary critics and other commentators , but represents an enterprise 
tively distinct from the production of the literary works in which the 
phors occur: the task of explication of metaphor is typically separate 
the task of production and is often pursued by a quite different 
practitioners. In the case of scientific metaphors, on the other hand, 
cially in the case of theory-constitutive metaphors , this division of 
division of labor does not obtain. It is part of the task of scientific 
construction involving metaphors (or any other sort of theoretical 
ogy) to offer the best possible explication of the terminology 
Although this task is sometimes also the preoccupation of 
philosophers (as in the case of functionalism), it is certainly the 
responsibility of working scientists. The sciences in general, and 
ogy in particular, are self-reflective disciplines, and the explication 
retical concepts - metaphorical or not - is an essential part of the 

scientific inquiry. 
Finally, whatever the merits of the claim that the cognitive 

literary metaphors can never be captured by literal paraphrase , there 
to be no reason to doubt that such explication is possible in the 
some theory-constitutive metaphors , nor is there any reason to 
complete explications are often the eventual result of the attempts 
cation which are central to scientific inquiry. (For some reserV2 
explication of theory-constitutive metaphors for cases involving 
static property cluster kinds see the section in this chapter entitled 
stasis, reference , and precision. " ) 

Literary interaction metaphors, it would seem, display what 
termed conceptual open-endedness: they work by inviting the 
hearer) to consider the principal subject of the metaphor in the 
associated implications - typically - of the commonplace conceptit 
secondary subject. Even in those cases in which the metaphor 
upon esoteric information about the secondary subject, the i 
of the sort the sufficiently sophisticated reader might be expected 
sess (sophisticated commonplaces , so to speak); indeed , the whole 
most literary metaphors would be lost if this sort of knowledge on 
of readers could not be presupposed . The function of literary 
not typically to send the informed reader out on a research proleci. 

Exactly the opposite is the case with theory-constitutive 
They display what might be called inductive open-endedness. 
intelligibility of theory-constitutive metaphors rests on the l ,ble to ,pply to he< cu"ent unde" .. nding of the p,im"y ,ubject 
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I c associated implications appropriate to her current conception of the 
t lcondary subject, the function of the metaphor is much broader. The 
SC de r is invited to explore the similarities and analogies between features 
r~athe primary and secondary subjects, including features not yet discov­
o ed, or not yet fully understood. This programmatic research-orienting 
~ratu re of theory-constitutive metaphors explains, I believe , the ways in 
\ich such metaphors both resemble and differ from ordinary interaction 
~etaphors. Theory-constitutive metaphors are introduced when there is 
(or seems to be) good reason to believe that there are theoretically impor­
tant respects of similarity or analogy between the literal subjects of the 
metaphors and their secondary subjects . The function of such metaphors is 
to put us on the track of these respects of similarity or analogy; indeed, the 
metaphorical terms in such metaphors may best be understood as referring 
to feat ures of the world delineated in terms of those - perhaps as yet 
un discovered - similarities and analogies . Thus, it is hardly surprising that, 
at least for a time , it is not known exactly what the relevant respects of 
simi larity or analogy are; many have yet to be discovered or understood. 
Similarly, it is unsurprising that theory-constitutive metaphors can retain 
their in te ractive quality even though they are employed, in a number of 
variations, by a number of authors, and over a long time . Repeated employ­
ment of such metaphors does not consist (as it would in the case of more 
typical interaction metaphors) of merely repetitive and trite invitations to 
once aga in explore the same understanding of the principal subject in the 
light of the same body of associated implications about the secondary sub­
ject. Instead , the use of theory-constitutive metaphors encourages the dis­
Covery of new features of the primary and secondary subjects, and new 
understanding of theoretically relevant respects of similarity, or analogy, 
between them. 

Precise ly because theory-constitutive metaphors are invitations to future 
~esearch, and because that research is aimed at uncovering the theoretically 
IIllPOrtant similarities between the primary and secondary subjects of the 
:etaphors, the explication of these similarities and analogies is the routine 

USl ness of scientific researchers , rather than of some specialized body of 
~Olllmentators . Indeed , the explication of such metaphors is essentially an 
p Utomat ic consequence of success in the research programs that they invite . 
\V~~ thIS re~son , and because we cannot know a priori that such investigations 
b" nOt uill mately be completely successful with respect to the issues raised 

J an y p . 
tio art Icular metaphor, we have no reason to deny that complete explica-

n of theory-constitutive metaphors is sometimes possible . They do , how­
share with literary metaphors the important property that their utility 
nOt depend on the (even tacit) availability of such an explication. 

f , the utility of theory-constitutive metaphors seems to lie largely in 
act that they provide a way to introduce terminology for features of the 

Whose existence seems probable , but many of whose fundamental 
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properties have yet to be discovered . Theory-constitutive 
other words, represent one strategy for the accommodation of language 
yet undiscovered causal features of the world . 

Accommodation and reference fixing 

The possibility that linguistic usage in science might be accommodated 
yet unknown "joints" in the causal structure of the world is at least as 
the seventeenth century. In Book III (and, to a lesser extent in 
and IV) of the Essay Concerning Human Understanding (Locke 
1959), Locke explores the consequences of the proposal that 
terms should be taken to refer to the "real essences" of substances 
sense suggested by Boyle 's corpuscular theory of matter: that is, that 
like "gold" or "water" should be understood to refer to specific 
corpuscular structure. Locke 's rejection of this proposal in favor 
view that general terms must refer to kinds specified by " 
sences," that is, by criteria of membership fixed by definitional 
has formed the basis for all subsequent empiricist discussions of 

and reference . 
It is important to remember that empiricist accounts of IIICi11l1ll1l 

reference , from Locke to the present , have rested on what are 
"verificationist" principles . It is insisted that the kinds referred to 
eral terms must be delineated by "nominal essences" precisely 
attempts to delineate kinds by " real essences" or "secret powers" 
phrase) would make knowledgeable use of language impossible. 
example , Locke rejects the possibility of classifying substances on 
of their atomic structure on the grounds that the limitations of the 
precludes our ever discovering atomic structures. He also concludes 
general, our inability to discern the hidden inner constitution of 
makes knowledge of general laws impossible (although, like all 
he restrains such skepticism where it suits his own philosophical 

More recent empiricists have departed from both Hume and 
holding that verificationism is compatible with the view that 
general laws is possible . Nevertheless , contemporary versions of 
account of general terms - doctrines to the effect that the 
cognitive content of general terms must be fixed by "operational 
tions ," "criterial attributes," "law-clusters," " reduction sente 
the like - still have a verificationist foundation. We are to unde 
kinds referred to by general terms to be specified by definitional 
tions because - so the argument goes - knowledge of unobservable 
lying "powers" or "inner constitutions" is impossible. 

In recent years there has been a movement in the philosophY of 
away from the instrumentalism implicit in this sort of position 
the "scientific realist" position that knowledge of " .. ~~hNm/,,1 
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'IUSa l powers is indeed possible (Boyd, 1973, 1983, 1985a, Putnam, 1975a, 
~~75 b, 1975c, Smart, 1963) . To a large extent, this realist tendency has 

suIted from analyses of the actual findings and methods of the empirical 
r~ic nces . More recently, it has also been associated with the development 
5 f dist inctly non-Humean positions in epistemology: causal theories of 
o erception, causal theories of knowledge generally, the increased realiza­
~on that Locke and Hume were correct in insisting that inductive general­
'za tion is unfounded unless our categories correspond to causal powers or 
\ atura l necessity, and the recognition that knowledge of general laws in 
:cience is - typically, at least - impossible without some knowledge of un­
obse rva ble entities or powers (Boyd , 1973 , 1983, 1985a, 1985b, 1990a; 
Goldman, 1967, 1976; Harre & Madden, 1975; Shoemaker, 1975a) . 

One of the most interesting aspects of this realist tendency has been the 
recen tly renewed interest in alternatives to the standard empiricist accounts 
of language . It has long been recognized that considerations of circularity 
preclude all general terms possessing reference-fixing descriptive defini­
tions. Logical positivists, for example, typically assumed that general terms 
fo r qua lities of sense-data (e,g. , "orange" as a description of the qualitative 
character of sensation) and their reference (or extension) are fixed osten­
sively, that is, by association with examples of the relevant sensory quali­
ties , rather than by verbal definition. A number of philosophers, most 
notably Kripke and Putnam, have recently defended and developed the 
view - which has occasionally tempted certain of the more realist logical 
empiricists like Feigl - that the reference of natural-kind terms (like "wa­
ter" and "gold") , and of theoretical terms in science , might be fixed "caus­
ally" or ostensively rather than by definitional convention. Such a view 
acCords with the realistic position that knowledge of "unobservable " causal 
powers and constituents of matter is possible , and with Quinean dicta to 
the effect that there are no analytic definitions , no truths by convention. 
These dicta , in turn , have been confirmed by the experience of philoso­
phers of science, who have found it extraordinarily difficult to find ratio­
nally defe nsible grounds for deciding which measurement procedures are 
operat ional definitions or which laws are in law-clusters or which state­
~nts are reduction sentences: that is, by the experience of philosophers 
Co 0 have found it impossible in practice to distinguish scientific truths-by-

;Vent ion from high level empirical truths . 

197~tnam 's account of ostensive reference for theoretical terms (Putnam , 
~ , 1975b) is perhaps the most widely discussed (although, as he points 

, It represents a preliminary discussion). The examples of ostensive 
nee fixing on which he concentrates are those in which terms are 

d that refer to substances like water, or to fundamental physical 
the tUd.es like electrical charge. In these cases , on his view, we may think 
"d reference of terms like "water" or "electrical charge" as being fixed 

Ubbing" or naming ceremonies (the latter terminology is Putnam's, 
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the former, Kripke's) involving the association of the term in question 
a sample or exemplary causal effect of its referent , or with a descri 
stereotypical samples or causal effects . One might , for example , i 
ceremony in which someone says "Let's call 'water' whatever su 
present in this bucket over here" or " Let's call 'electrical charge' w 
fundamental physical magnitude is responsible for the deflection of 
needles on meters of this sort." Of course, no general terms are 
introduced precisely by such ceremonies, but as an idealization 
account does indicate how unambiguous (or nearly unambiguous) 
ence could be achieved without explicit definition in terms of 
and-sufficient conditions, criterial attributes , or operational procer/· 
the stuff in the bucket is nearly pure water, then we may take the 
to have fixed the reference of "water" as the chemical substance 
even though no one at the time of the dubbing may know what 
really essential to water (i.e ., no one might know that water is H 20 and 
ice and steam are , therefore, species of water). Similarly, if 
charge is the only one fundamental magnitude which is the principal 
minant of the position of needles in the meters in question , then we 
think of the reference of "electrical charge" as having been fixed as 
cal charge - even if no one knew how to detect electrical charge 
or what its most fundamental properties are, or how, in other 
stances, to distinguish the effects of charge from the effects of other 
mental magnitudes . This sort of ostensive reference fixing, then, 
understood as a procedure aimed at accommodation of linguistic 
as yet undiscovered causal structures: we introduce terminology for 
stances and fundamental magnitudes by appealing to situations in 
believe they are exemplified, prior to our discovery of their fundamentat 
essential features (that is, prior to the discovery of those properties 
would have to be mentioned in an extensionally correct explicit defin 

The success of the particular style of ostensive reference fixing by 
tion of samples or exemplary effects also depends on the particular 
kinds at which the ostension "aims." It is possible to employ 
fixing the reference of substance terms precisely because relatively 
samples of substances are possible - because it is possible to have 
tions in which only one kind of the sort in question is significantly 
However, in cases where terms are to be introduced ostensively to 
kinds whose essential properties include causal relations to, and 
occurrence with , other kinds of the same sort , one must typically 
their reference as being fixed by practices with a much more compl1

Cl1 

structure than the dubbings considered by Putnam . The avoidance of 
fundamental ambiguity requires that one think of the mechanisms of 
ence fixing as involving features which serve to disambiguate the 
of each introduced term between two or more kinds of the same sort, 
which are manifested in the exemplary samples , or situations. There 

~ ._--
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herefore, be differences between the ways in which the different terms are 
tntroduced corresponding to the differences in essential properties between 
:hC kinds referred to . The rationale for ostensive introduction of general 
terms is to permit reference to kinds whose essential properties may not yet 
be known - and thus to accommodate linguistic categories to as yet only 
partia lly understood causal features of the world. It is thus typically impossi­
ble that the differences between the essential properties of such co­
occurring kinds should be marked , either in actual reference fixing or in 
idealized models of dubbing, by entirely accurate and complete descrip­
tions of their respective essential properties. 

If I am right, one of the important roles of theory-constitutive metaphors 
is to accomplish nondefinitional reference fixing of this sort. If the funda­
mental properties of the metaphorical secondary subjects of a body of 
related metaphors are sufficiently well understood , then these metaphors 
can be employed - together perhaps with exemplary circumstances of 
application - to fix nonliteral referents for the metaphorical expressions 
they contain. If the differences in essential properties of the secondary 
su bjects are sufficiently great , analogy or similarity with them may suffice 
to disambiguate the (new) reference of the terms thus introduced . Subse­
quent metaphors which develop the same metaphorical theme may be used 
to report discoveries or theoretical speculations regarding the kinds to 
which the new reference of the metaphorical terms so introduced has been 
fi xed. In such cases, as in the case of ostensive introduction of terms for 
substances , linguistic terminology is accommodated to the structure of natu­
ral phenomena whose fundamental features are not yet fully understood . 

The case of computer metaphors in cognitive psychology, I believe , illus­
trates this sort of ostensive introduction of theoretical terminology. Mental 
and psychological states and processes are , almost certainly, among the 
Sorts of kinds whose essential properties are relational - they are func­
tIonal states or processes. Furthermore, it seems reasonable to hold about 
many psychological states and processes that their causal relations to other 
f SYCh%gicat states and processes are among their essential properties . 
..These claims make up what is least controversial about the doctrine called 
/ unctionalism. ") Theoretical terms in psychology, then , are among those 
Or wh ich re ference fixing must typically involve disambiguation between 
~~vera l quite different but co-occurring kinds of the same sort. Computa­
cl~nal states and processes of the sort which are the secondary metaphori­
aa dS Ubjects of computer metaphors in psychology are also functional states 
t~ processes: typically their essential properties are their causal relations 
th Other computational states or processes or to the inputs and outputs of 
the 'nachines which realize or manifest them. What I am suggesting is 
that - when computer metaphors in cognitive psychology are successful -
in ~ hl1le taphoriCallY employed computer terms come to have new referents 

e Context of psychological theory construction. They refer to function-
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ally defined psychological states or processes which bear to each 
functional relations analogous to those which the literal referents of 
terms bear to one another. If the metaphors are apt, and if they are 
in sufficient detail , the differences in functional (relational) nrr.n~~,.i 

the literal referents of the computer terms will serve - by CUIQIUgVJ 

disambiguate the referents of these terms in their theory-constitutive 
phorical applications. 

The example of computer metaphors has several features that' 
the programmatic character of theory-constitutive metaphors and, 
of nondefinitionally introduced theoretical terminology generally. 
first place, when we inquire about the referents of theory-constitutive 
phorical expressions, it is necessary to inquire about the aptness or 
fulness of the metaphors in which they are employed . The ' 
theory-constitutive metaphors, like the introduction of any theo 
minology, represents an estimate that natural phenomena of the 
exist (see Putnam, 1975a, pp . 224-5). Computer metaphors are' 
into psychological theory on the basis of an informed "guess" that 
important similarities or analogies between their primary and 
subjects . The aim of the introduction of such terminology is to 
investigation of the primary subjects in the light of an informed 
their properties. In cases where a theoretical metaphor proves not to 
sent a real insight, we need no more inquire about the new refeff,nt 
metaphorical terms than we do with respect to the referent of 
"vital force": in such cases the "guess" does not work out , and the 
terms do not refer at all. If there are no features of human cognition 
analogous to the fundamental features of machine computation, 
example , there is nothing which is the referent of "information 
in its use as a term of psychological theory. 

It is also possible to see an important relation between the 
inductive open-endedness of theory-constitutive metaphors and their 
reference-fixing devices. Computer metaphors are introduced in 
make possible investigation of the similarities and analogies between 
cognition and machine computation . These metaphors are (at 
while) open-ended precisely because the research program they 
initiate is incomplete: we still do not know in exactly what respects 
cognition resembles machine computation . What metaphorical uses 
puter terminology permit is that we introduce at a relatively 
theoretical terms to refer to various plausibly postulated 
pects of human cognition , which then become the objects of further 
gation. Two features of this sort of use of metaphors are worth 
here. First , it is by no means necessary - in order that fundamental 
ities among the new referents of the metaphorical terms be avoided 
the fundamental or essential properties of their literal (nonmetaph. 
referents be fully understood. The relation between "indexing" of 
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temS and subsequent " information retrieval" may not be fully understood 
I computer specialists, for example, but this does not prevent the notions of 
~?ldexing" and "retrieval" from playing a role in successful psychological 

l ~taphOr. Indeed , this sort of case illustrates the important point that suc­
ill ssful theory-constitutive metaphors can have programmatic importance 
~er' the development of research about their metaphorical secondary sub­
'~cts, as well as for research about their primary subjects and the new refer­
~nts of their metaphorical terms. There is no doubt that analogies between 
human cognition and computer functioning have provided useful heuristics 
for computer scientists as well as for psychologists. 

The second point is that subsequent developments in the research pro­
gram initiated by the employment of theory-constitutive metaphors may 
well lead to further articulation of the metaphor in question, to the intro­
duction of new theoretical terminology (metaphorical or not) and to a 
consequent refinement of usage and further reduction in ambiguity of 
such terminology. Thus, for example , the notion of "feedback," in its 
in formation-processing and computer usage, seems to cover a variety of 
sorts of phenomena, ranging from simple feedback circuits in analogue 
devices to "system monitoring" functions in complex computational de­
vi ces. If there is some insight in the claim that consciousness is a sort of 
feedback , then one might expect that , as both applied computation theory 
and psychology progress, new terminology will be introduced (perhaps , 
but not necessarily, by employment of further computer metaphors), 
wh ich will permit the drawing of finer distinctions among those cognitive 
processes that are analogous to the machine processes now grouped under 
the te rm "feedback." 

These programmatic features of theory-constitutive metaphors - the 
fact that they introduce the terminology for future theory construction , 
refer to as yet only partially understood natural phenomena, and are 
capable of further refinement and disambiguation as a consequence of 
new discoveries - explain the fact that repeated employment and articula­
tion of these metaphors may result in an increase in their cognitive utility 
rather than in a decline to the level of cliche . 

What is significant is that these programmatic features of theory­
consti tutive metaphorical expressions are , in fact , typical of theoretical 
terms in science (in fact , they are true of general terms , generally) . Nor­
mally, we introduce terminology to refer to presumed kinds of natural 
Phenomena long before our study of them has progressed to the point 
wh~re we can specify for them the sort of defining conditions that the 
POSitivist's account of language would require and , indeed, where no such 
~~nd i t i o ~s may exist at all (see the discussion of homeostatic property 
h USter kInds below). The introduction of theoretical terms does require, 
P oWever, Some tentative or preliminary indication of the properties of the 
reSUmed kinds in question. Any such terminology must possess a sort of 
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programmatic open-endedness, inasmuch as its introduction fixes 
sumed topic for future research . Thus the introduction of th ",,, ra+: __ , 

no logy generally requires just the features that theo 
phors provide. One way of providing a tentative and preliminary 
of the properties of presumed kinds - and of disambiguating te 
ring to presumed kinds of the same general sort - is by ope 
ogy to kinds whose properties are in some respects better underst"~..i 
way of expressing such analogies is by metaphorical use of terms 
to those better understood kinds. Theory-constitutive 
simply represent one strategy among many for the preliminary 
theory construction . 

Given the initial plausibility of the view that metaphorical uses 
guage are insufficiently precise to be scientific, it is surprising that 
of metaphors in science is so unsurprising. The fact of their 
science is philosophically important, not because they represent 
cially unusual phenomenon , but, instead , because they provide 
cially apt illustration of ubiquitous but important features of 
language generally. 

Metaphor and linguistic precision: Challenges for a theory of 

Black argues, and common sense concurs, that metaphoricalldugudlll 
the precision of scientific language. Against this eminently 
tion , I have proposed that there exist theory-constitutive metaphors 
dance, and that a non definitional "causal" or "ostensive" account 
erence of the sort advanced by Kripke and Putnam can be e 
fend the view that the metaphorical terms occurring in 
metaphors actually refer to natural kinds , properties , magnitudes, 
on - hereafter referred to simply as "kinds" - which constitute the 
era I scientific subject matter of such metaphors . I suggested that , in 
use of theory-constitutive metaphors represents a non definitional 
fixing strategy especially apt for avoiding certain sorts of ambiguity. 

Is this the whole story? Is the intriguing issue of metaphor and 
construction, in reality, reducible to a footnote to an already 
theory of scientific language? Is it a mistake to believe that . 
theoretical questions are raised by the issue of metaphor in 
theory construction? 

That the answer to these questions is no is suggested not only by 
sense, but also by the following consideration: nothing in the appl 
the causal theory of reference to theory-constitutive metaphors 
addresses Black's claim that metaphorical language lacks scie 
sion. Supposing it is established that there are theory-constitutive 
phors , and that their metaphorical terms are to be understood 
the question still remains why their apparent imprecision does not 
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unsuitable for scientific theory construction . No alternative to the 
tbCfll"on_sense understanding of linguistic imprecision has been offered. 
cotl1~e flnore , this deficiency - which the issue of theory-constitutive meta­
furt s fo rces us to examine - reflects, not a defect in my presentation , but 
pb~~r a serious limitation in the existing accounts of the causal theory of 
ra~ lrence and , as I shall argue toward the end of this essay, in our under­
re eding of the nature of the definitions of some scientifically important 
stan 
. ds 
kl~h~re are, broadly speaking, two rival accounts of the ways in which 

ference is fixed for natural-kind terms and the other sorts of general 
rerms that occur in scientific and everyday discourse . According to the 
:~ pi ricist account , for all but a special class of primitive terms , all general 
terms are to be understood as governed by stipulatory definitional conven­
tions. Certain sentences (operational definitions , law-clusters , meaning 
conventions) involving such terms are true by stipulation, are known a 
priori , and fix the meaning (and the extension or reference) of the terms 
they defi ne. According to the rival causal or ostensive accounts , for many 
general terms , reference is fixed by an appropriate sort of causal interac­
tion between users of the term and instances of the kind to which it refers. 

The empiricist account readily supplies criteria of linguistic precision. 
Two uses of the same term (or of two lexicographically different terms for 
that matter) are coreferential or co-extensive only when they are governed 
by the same definitional conventions . Vagueness arises from inexplicitness 
or intersubjective variation in definitional conventions , and ambiguity from 
the association of a single term with two or more nonequivalent definitional 
convent ions . Both sources of linguistic imprecision have the same remedy: 
each general term should be associated with a single , quite explicit , and 
defi nite conventional definition which is accepted by the relevant linguistic 
community prior to the employment of the term in question . Linguistic 
~recision can be identified with the existence of explicit, detailed , and 
IOtersubjectively accepted conventional definitions . 

The empiricist account of general terms has other important conse­
quences as well. It entails that there are certain (definitional) statements 
Which are immune from revision or refutation by experimental evidence. It 
;ntaIls that these definitional truths can be established by convention prior 
nO the conduct of experimental investigations. Futhermore, it entails that 
l<.ec~ssary truths are almost always a priori definitional truths, and (as 
III u n, 1970a, brilliantly observed , especially pages 101-2) it entails that 
chaJ or changes in scientific theories are almost always to be diagnosed as 

ange . 
dis s II1 subject matter or conceptual framework, rather than as new 
be cOYe ries. Finally, although the empiricist account of general terms may 
nO~I~ns~rued as a theory of reference, in important respects it represents a 
"nat alJst , nonreferential account of general terms . The extensions of the 

Ural " kinds, or values of the magnitudes which are the referents of 
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general terms are - according to the empiricist conception - I 
by arbitrary and empirically unrevisable definitional conventions. 
terms are not understood as referring to independently existing 
magnitudes . Indeed, an antirealist and verificationist perspective 
vided the defense of the empiricist account of language since its 
Locke (see Locke , 1690/1959, especially Book III). Characte 
empiricist account of language treats even precisely defined 
tional ("theoretical") general terms as playing a merely heuristic , or 
tual (but nonreferential) , role in scientific theory construction . 

With the decline of logical empiricism, especially within the 
of science , each of these consequences of the empiricist account 
guage has come to seem unacceptable to a number of philosophers. It 
unacceptability of these consequences that has led philosophers like 
and Putnam (and , much earlier, Feigl - see Feigl , 1956) to advance 
or ostensive theories of reference . The reasoning goes something I 
The empiricist account of language has unacceptable philosophical 
quences; on the other hand , if the reference of some general terms is 
nondefinitionally, in a way somewhat analogous to ostension , 
the employment of stereotypical "definitions ," then one can 
the variety of antiempiricist findings of recent philosophy of :;\;l\;m;c~ 

philosophy of language . Thus , a nondefinitional account of reference 
is probably correct for a wide variety of general terms. 

There is nothing wrong with this sort of reasoning. Indeed , the 
that reference-fixing mechanisms are typically nondefinitional nr",,.,iaA 

be one of the most important achievements of recent analytical 
What has not happened, however, is the articulation of a genuine 
theory of reference as an alternative to the received empiricist theory. 
proposed that reference is somehow a nondefinitional causal relation, 
no general theory of nondefinitional reference in the literature i 
all of the proposed nondefinitional reference-fixing strategies into a 
unifying theory of reference. In particular, existing proposals lack an 
quate account of ambiguity and coreferentiality, and , thus provide 
count either of the nature of linguistic precision , or of the method< 
or linguistic practices which are apt for achieving it. The causal 
reference arises from an attempt to defend the position that general 
(especially " theoretical" terms in scientific theories) should typic~ 
understood referentially, that general terms can refer even though 
not possess unrevisable conventional definitions , and (what is '--~~ 
that tokens of a term employed in different contexts , at different 
times , within different paradigms , or in different "possible worlds" 
coreferential , even though they are not associated with equivalent 
tional definitions. The independent philosophical justification for 
doctrines warrants the acceptance of a causal account of reference, 
remains true that no available account offers a satisfactory treatment 
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ial issues of coreferentiality, ambiguity, and linguistic precision . In par-
crLlelar one must reject the "obvious" criterion for coreferentiality of osten­
'cLl ' 

tI Iy introduced terms: that two tokens of a term are coreferential only 
sl~e n they are each connected (by a historical causal chain of speakers ' 
~ l C ntions to corefer) to the same dubbing or introducing ceremony. There 
II

l tC 
almost never actual events which can be identified with idealized intro­

~recing ceremonies , and , furthermore, painful human linguistic experience 
u kes it abundantly clear that good intentions are not sufficient to avoid 

rn;intended ambiguity or shifts in reference . 
UI Arguably, the absence of an adequate account of coreferentiality does not 
eriously undermine the cogency of the considerations which favor a causal 

:ccount of reference. The causal account does avoid unacceptable con­
sequences of the empiricist theory of language , and the judgments about 
reference and about coreferentiality which the causal account protects -
eve n if they are not assimilated into a general theory of reference - are 
quite we ll justified by independent philosophical, linguistic, and historical 
considerations . On the other hand , if we are concerned about the role of 
theory-constitutive metaphors in science , the situation is reversed. Both 
common sense and the best available treatments of metaphor suggest that 
metaphorical language must be imprecise , nonreferential, and essentially 
heuristic, just as the empiricist theory of language would suggest. In the 
previous section , I showed that it is possible to maintain that the metaphori­
cal terms in theory-constitutive metaphors refer, even though they lack 
explicit definitions , by adopting a nondefinitional account of the way in 
wh ich they refer. I have not , however, shown that such metaphorical terms 
must be understood referentially and , in particular, I have not replied to the 
plausib le rebuttal that - precisely because their imprecision precludes their 
sustaining a definite reference over time , and from one occasion of use to 
another - metaphorical terms in science should be understood nonrefer-
e~tially, and scientific metaphors should be seen as playing a largely heuris­
he role in theory construction . Existing causal theories of reference do not 
provide the machinery for a reply to this challenge . 

The considerations that have persuaded many recent philosophers of sci­
e~ce to abandon the empiricist (and especially the verificationist) position 
~ at ~heoretical terms playa heuristic or conceptual but nonreferential role 
~~I sclcntific theories are quite general and , if sound , should apply to almost 

( cases of theoretical language in successful scientific theory construction 
See f p . ' Or example , Boyd , 1973, 1983 , 1990a, 1991 ; Byerly & Lazara , 1973; 
1;~~1, .1956; Fodor, 1968; MacCorquodale & Meehl , 1948; Putnam , 1975a, 
no b, Smart , 1963) . If considerations of linguistic precision should dictate a 
Se ~ refe rential and heuristic treatment of theory-constitutive metaphors, 
te~I~US questions would be raised at least about the generality of the cur­
the t Y a~cepted antiempiricist account of scientific theory construction . If 

COnSiderations that support a referential treatment of theoretical terms , 
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and that support the rejection of Kuhn 's paradigm relativism 
meaning and reference of such terms , are sound then they should be 
ble as well to metaphorical terms in science, and it should be 
extend them to a general theory of reference which adequately 
issue of coreferentiality and precision . I shall address the following q 
which reflect the challenge we have just examined: 

1. Given that it is possible to employ a nondefinitional account of 
ence fixing as an alternative to both the verificationist accounts of 
cists, and the related relativist accounts of Kuhn (1970a) and Hanson 
why is such a position preferable to a nonreferential treatment accord:' 
which the role of theoretical terms is purely heuristic or conceptual? 

2. How do the considerations that constitute the answer to 1 apply 
especially difficult case in which the theoretical terms in question are 
phorical terms occurring in theory-constitutive metaphors? 

3. Given that ambiguity and linguistic imprecision are real 
the use of scientific language , what account of ambiguity, coreferen~ 
and linguistic precision can the defenders of nondefinitional referenc 
ing offer as an alternative to the received empiricist account? 

4. How does this alternative account treat the especially difficult 
imprecison in theory-constitutive metaphors? 

In order to answer these questions , it will be necessary to digress in 
to develop , at least in outline, a general theory of nondefinitional 
and a nondefinitional alternative to the received empiricist 
coreferentiality, ambiguity, and linguistic precision. This digression 
believe, prove fruitful. Scientific metaphors raise truly fundamental 
about language and linguistic competence, and the theory of 
required to understand them has several quite startling 
which are important both to an understanding of metaphorical 
and to an understanding of language in general. We shall 
example, that there is , in an important sense, no such thing as 
precision ; there are rational strategies for avoiding referential 
but they are not a reflection of rules of linguistic usage (as the 
theory suggests). Rather, they reflect essentially non linguistic 
rational inquiry. We shall also discover that a nonreferential but 
treatment of metaphorical language in science is ruled out (as are 
paradigm-relativistic treatments of theoretical terminology of the sort 
cated by Kuhn) by quite general epistemological considerations. 

Epistemic access: The basis of a theory of reference 

Let us then begin our digression into the philosophy of language by 
ing the general question: what is reference? What relation between 
of terminology and features of the world is at issue when the l ,ele,en", i, .. i,ed? Wh" '0'" of phenomena i, a themy of 
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posed to explain? One way to approach the issue of the nature of 
SLlference is to examine some of the doctrines about reference which have 
rC oduced so much recent excitement in philosophy. It is clear that we 
pr met imes refer by pointing, or by employing definite descriptions . If what 
~Itn am and Kripke say is basically correct, then we can also refer to things 
b~ employing terminology which bears the right sort of historical relation 

an tecedent introduction ceremonies, or by employing stereotypical de­
t~riPtions which look very much like definite descriptions , but are not. In 
~ i S provocative papers , Field (1973, 1974) suggests that there is a relation 
of partial denotation between certain words and features of the world which 
is importantly like reference. Putnam (1975e) argues that a principle of 
benefi t of doubt is appropriate when assessing the reference of terms in the 
work of previous scientists, and that a division of linguistic labor involving 
deference to scientists and other experts is essential to reference (Putnam, 

1975a) . 
If these doctrines are even approximately correct (and I believe that they 

are) then the phenomenon of reference has some quite striking properties: 
it can be manifested by pointing, by explicitly defining, by dubbing, or by 
stereotyping; it is essentially connected to the knowledge-gathering efforts 
of experts and specialists; and it admits of partial manifestation . It is reason­
able to ask what sort of relation between language use and the world it is, 
that has such varied manifestations . Indeed , it is reasonable to ask what the 
justi fication is for the presumption that there is a single phenomenon of 
reference with all these different manifestations . 

So fa r as I have been able to ascertain , this question has almost never 
been explicitly addressed in the literature on reference . The one place in 
wh ich I have found it treated is Putnam (1975a), where it is suggested that 
reference and truth should be "so construed that , at least in the 'paradigm 
case' , at least for important classes of sentences, at least if things go as they 
should , sentences will tend to be accepted in the long run if and only if they 
are true." This standard for theories of reference and truth is seen as 
(onsonant with the "scientific realism" in epistemology defended in Boyd 
~973). This principle is , as Putnam remarks , especially suited to explaining 

t e pri nciple of benefit of the doubt and other doctrines which link the 
nOt ion of reference to issues regarding the opinions and investigations of 
eXperts . 

d 'The account of reference offered here (which was developed indepen­
c:ntly of the position of Putnam , 1975a) has Putnam's position as a special 
Puse , and may be viewed both as an explanation and a justification for 
b
a 

tnam's position , and as an extension of it which can provide a theoretical 
attSIS for a wider variety of recent discoveries about reference. I shall not 
ne empt here to provide an analytic definition of reference, or to establish 
thicessary and sufficient conditions for a word's referring to a particular 

ng Or kind. On Quinean grounds, I doubt that such analytic definitions 
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or specifications of necessary and sufficient conditions are ever to be 
in the case of philosophically important concepts and, in any event, 
argue that for reference no such necessary and sufficient 
analytic or otherwise - exist. Furthermore (following Field) , I bel 
it is a misleading idealization to portray the referential relation 
language and the world as being constituted by relations of 
reference between words and their unique referents. What I shall 
try to describe the essential features of reference in such a 
illuminate as much as possible the issues raised by discussions of 
in the recent philosophical literature . I shall be especially concp.n 
learn from, and to explicate, the grain of truth in each of the 
doctrines : 

1. Operationalism; 
2. The law-cluster account of "meaning" and reference for 

terms; 
3. Putnam's (1975a) claim that there is a "division of linguistic 

involved in reference fixing; 
4. The suggestion of Quine and Ullian (1970) that language 

senses"; 
5. Gibson 's (1966) claim that perception is 

information" ; 
6. Putnam's principle of benefit of the doubt; 
7. Putnam 's suggestion that those who introduced general 

"water" intended to name an explanatory real essence if there was 
8. Field's claim that there is a relation of "partial denotation" 

obtain between a general term and more than one kind of natural 
non at a time when the distinction between those kinds has not yet 
drawn ; 

9. Causal theories of knowledge and perception (Goldman, 1967, 
and the suggestion that they are closely related to causal theories of 
ence (especially the view that the general reliability of belief-oroQ~ 
mechanisms or methods is a crucial feature of knowledge) ; 

10. The suggestion (Feigl, 1956; Byerly & Lazara , 1973) 
theory of detection and measurement for physical magnitudes 
causal theories of perception; 

11. The view that a realist account of scientific theories (i.e., one 
treats theoretical terms as referring to real kinds) is essential to a 
tory account of the epistemology and method of science. Here 
especially concerned with the view that " theoretical" 
essential to the reliable assessment of evidence in science, that the 
ity of such theoretical considerations rests on the approximate truth 
body of "collateral theories" upon which they depend , and that 
scientific practice , when successful, eventuates in the adoption of 
sively more accurate approximations to the truth . (For a defense 
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. ,"st and cumulative account of method with respect to issues of measure­
rea \ see Cronbach & Meehl , 1956; for a similar treatment of ontological 
~enc~ in science , see MacCorquodale & Meehl , 1948; for a realist treat­
ISS

U 
t of principles of experimental design and assessment of experimental 

roen 
'dence , see Boyd, 1973 , 1983, 1985a , 1985b.) 

e
V1

12. The suggestion of Goldstein (1978) that the metaphor of "ostension" 
. ondefinitional accounts of reference fixing for theoretical terms is to be 
~n~erstood in terms of the role of those terms in " pointing out" or indicat­
. g directions for future research programs . 
to It seems to me that the grains of truth in these doctrines can best be 
explained by an account of the essence of reference which generalizes the 
doctrine of Quine and Ullian that language extends the senses, the doctrine 
of Gibson that the senses are detectors of ambient information , and the 
doctrine of Feigl that "verifying evidence is to be viewed as causally related 
to the evidence 's 'theoretical' entities" (Feigl , 1956, p. 17). In the light of 
these considerations , I propose to defend the following: 

1. The notion of reference is fundamentally an epistemological notion . 
Semantic Theory - insofar as it is a branch of Philosophy - is a branch of 
epistemology. 

2. The central task of a theory of reference is to explain the role of 
language in the acquisition, assessment, improvement , and communication 
of knowledge, especially the role of language in making possible social 
cooperat ion and rational deliberation within these activities. What is to be 
explained is our (collective) capacity to successfully detect and discover facts 
about the world. 

3. The causal theory of reference is true not , primarily, because refer­
ence involves causal connections to dubbing or introducing ceremonies , but 
rather because the referential connection between a term and its referent is 
typica lly sustained by a variety of epistemically relevant causal connections 
both between users of the term and examples of its referent (measurement, 
perception, detection , experimental manipulation , etc.) and between differ­
e
h
nt use rs (reporting , deliberating , justifying, disputing , etc.). A causal 

~:tory of reference is true precisely because reference is an epistemological 
Ian and causal theory of knowledge is true. 

at 4. In deciding issues in the theory of reference it is, therefore , appropri­
the to make use of the best available epistemological theories. The true 

eory :/. tru 0 reference will be a special case of the true theory of knowledge: the 
Of ;htheory of reference for theoretical terms in science will be a special case 

It e true theory of the epistemology of science. 
cOn also seems to me essential that one adopt a dynamic and dialectical 
Pte~eptlon of reference , in contrast to conceptions of reference which 
liOn ~n t a sYnc~ronic, piecemeal, and nondialectical idealization of the rela­
cile etween Individual words and features of the world. I intend to criti­

Co nceptions of reference according to which the referential relation 
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between a natural language and the world is entirely constituted by 
relations of reference which obtain between particular words, and 
definite kinds. 

One consequence of such accounts is to treat as nonreferential 
connections between words and features of the world which (like 
partial denotation) do not link words to unique referents. Equally 
tant is the consequence that diachronic changes in linguistic usage, 
alter relations of definite reference, are not themselves constitutive 
phenomenon of reference; they must be diagnosed as "changes of 
ence" in a sense which necessarily contrasts with "report of new discovl'll 
One of the consequences of this sort of picture of reference is the 
ity of the empiricist doctrine that the definiteness and constancy of 
ence must be guaranteed by explicit and purely conventional definitiolllil) 

all nonprimitive general terms. The remaining three claims are in 
tion to this static conception of reference . 

5. The accommodation of our language and conceptual categories to 
causal structure of the world ("cutting the world at its joints") is essentiall 
order that knowledge be possible . Since - in the absence of perfect 
knowledge - such accommodation cannot be accomplished by explicit 
conventional definitions , nondefinitional procedures for accom 
language to the world are essential to knowledge . Since knowledge 
ing is the essential core of reference, the processes of linguistic accommo~ 
tion are essential components of reference. 

6. Ostensive reference fixing , and other nondefinitional 
mechanisms - in the absence of perfect knowledge - will often t:Sll1U~ 
referential connections between a word and more than one thing or 
Routinely, terms with this sort of "imprecision" playa vital role in 
socially coordinated discovery and communication of knowledge; i 
the employment of terms of this sort appears to be essential to SCI~U;:1ll 
inquiry (and rational inquiry generally). Thus, if reference is the relati. 
between language and the world which explains the role of language in 
acquisition and communication of knowledge, nondeterminate re.fprPI 
connections between words and features of the world are essential 
nents of reference. 

7. It is also routine that the acquisition of new knowledge, and 
exploration of new areas of inquiry, require that linguistic usage be 
fied so as to mark newly discovered causal features of the world. This 
of dialectical modification of langauge use (which has what Field, 
calls "denotational refinement" as a special case) is essential to the 
of accommodation of language to (newly discovered features of) the 
structure of the world , and is thus an essential component of referePl 
Reference has an essential dynamic and dialectical aspect. Changes in 
guage use - when they reflect the dialectics of accommodation - do not 
resent changes of reference in any philosophically puzzling sense 0/ 

l __ 
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,rtn . Instead, such dialectical changes of reference are characteristic of refer-
It 11'01 continuity and represent perfectly ordinary vehicles for the reporting of 
ell . 

eW discovertes. 
11 In order to defend this epistemological account of reference , I propose to 
nalyze the notion of reference in terms of the notion of epistemic access. I 

~old that , for any particular general term , the question of reference is to be 
nde rstood as the question : to which kind (or kinds) , or property (or 

Uroperties) , or magnitude (or magnitudes) , . . . and so on, does our use of 
~liS term afford us epistemic access? When we conduct rational inquiry 
intended to discover facts about the referent of this term, about what 
kind(s) do we in fact gather information? A better picture of the relevant 
notion of epistemic access or information gathering can be obtained by first 
considering very simple cases of language use which illustrate Quine and 
Ull ian's claim that language extends the senses . Consider, for example , the 
case of cries issued by sparrows to warn others of approaching predators . 
Such crying "extends the senses" in a perfectly straightforward sense. Spar­
rows, hearing such cries , are able to detect indirectly the presence of preda­
tors outside their line of sight through the efforts of others. The detection 
of predators takes on a social character: sparrows have , in such cases , 
socia ll y coordinated epistemic access to certain kinds of predators. Even 
though it may be inappropriate to talk of "reference" in such cases , a 
"warn ing cry" is a warning cry rather than a mating call precisely because 
sparrows (a) can detect predators by sight with fair reliability, (b) typically 
issue warning cries only when they do so , and (c) typically respond to 
hea ri ng warning cries in much the same way that they respond to seeing a 
predato r. 

The sort of epistemic access afforded by certain words in human lan­
guages (like "red" or "cold, " for example) is quite analogous . Central to 
OU r employment of the term "red" are the facts that most speakers of 
English can detect the presence or absence of the color red , use the term 
"recl" to report the presence of that color, and (under normal circum­
stances) take others ' reports of "red" as indicative of the presence of the 
Color red. 

. To these simple cases of language extending the senses, we may add cases 
In Which the relevant "detection" skills are cognitive rather than merely 
perCe ptual (consider the case of the general term " refrigerator") , and 
where "discovery" rather than "detection" may be the more appropriate 
terrn (but not , I insist , "construction") . More relevant to the issue of refer­
~~ce .for theoretical terms in science are cases in which epistemic access, 
r e dIScovery of facts about the referents of terms, requires scientific inves­
tIgatIon and serious theory construction. In such cases , the role of general 
~rrns in the social coordination of knowledge acquisition is substantially 
p ore complex . It remains true in these cases that one may be afforded a 
assive extension , if not of one's senses , then of one's research. I am , for 
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example , able to know that DNA carries the genetic code in mam 
relying on the testimony of experts whose research demonstrated this 
about the referent of "DNA. " Inasmuch as this is the only way I can 
such information about the substance which is the referent of " 
however, the sort of epistemic access which I have to its referent is 
central to determining the reference of " DNA. " 

What is important is the epistemic access which the term "DNA" 
to DNA in virtue of the role that term plays in the organization of 
Here there are at least three distinguishable ways in which use of the 
"DNA" makes it possible for the relevant scientific community to 
itself an instrument for the detection (or discovery, if you prefer) of 
mation about DNA: 

1. Its use permits scientists to report to each other the results of 
of DNA . 

2. Its use permits the public articulation , justification , criticism, 
and refinement (in the light of justification , criticism , debate, 
experimentation) of theories concerning DNA, thus making the 
pretation of data and the evaluation of proposed theories - as 
the reporting of results - into a social enterprise. 

3. Finally, the use of the term "DNA" makes possible verbal 
concerning DNA with respect to questions of data interpreta 
theory evaluation , experimental design , and so forth . That is, the 
of language makes possible not merely the formulation of theories 
publicity and cooperation in their assessment ; it makes it possible 
reasoning (whether individual or public) to be verbal reasoning: 
take place in words. 

In discussing simpler cases of epistemic access, it was necessary to 
to the general and typical reliability of the human senses , or the 
place cognitive ability to , for example, recognize refrigerators . In the 
text of theoretical terminology, the analogous factors are somewhat 
complex . In the first place , of course , the epistemic reliability 
involved is (typically) that of the community of scientific experts, 
than that of particular individuals , especially laymen . Furthermore, 
scope of the relevant notion of epistemic reliability must be form lll 

with some circumspection . Scientific terms must be understood as 
ing the sort of epistemic access appropriate to the level of epistemic 
typical of scientific discoveries . Historical evidence suggests that the 
ries which are accepted by the scientific community are rarely 
correct in every respect, even when they reflect the discovery of 
tally important truths. What is typical of successful scientific i 
is successive improvements in partial but significant knowledge: 
progress typically arises from the replacement of revealing (though 
approximately accurate) theories with more revealing (and more 
accurate) theories . Similarly, it is true that the history of science 
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tll be r of plausible but fundamentally mistaken "false starts" which are 
(1 ~ I Y corrected over time (for example, Darwin's belief in inheritance of 
ol'qu ired characteristics , or the theory of vital forces). Thus the sort of 
(l~ccess which is characteristic of epistemic access in the case of a theoreti-
5 al te rm in science involves the capacity of the scientific community, typi­
~allY and over time, to acquire increasingly accurate knowledge about the 
efc rent of that term. 

r The mark of reference , then, is epistemic access , and the mark of 
epistemic access is the relevant sort of socially coordinated epistemic suc­
cesS. Roughly, a general term , T, affords epistemic access to a kind (spe­
cies. magnitude, and so on), k, to the extent that the sorts of considerations 
which a re (in the relevant historical context) rationally taken as evidence 
for statements involving T are , typically, indicative in an appropriate way 
of fea tures of k. The following mutually supporting epistemic relations 
between a term, T, and a kind , k, are characteristic (but by no means 
defi nitive) of the sorts of relations which constitute epistemic access: 

I . Certain of the circumstances or procedures which are understood to 
be apt for the perception , detection , or measurement of T are , in fact , 
typicall y apt for the perception , detection , or measurement of k.l 

2. Some of the circumstances which are taken to be indicative of certain 
features or properties of manifestations of T are , in fact , typically indica­
tive of those features or properties of manifestations of k. 

3. Certain significant effects attributed to the referent of T by experts (or 
generally, in the case of nontheoretical terms) are in fact typically produced 
by k. 

4. So me of the most central laws involving the term T are approximately 
true if they are understood to be about k. 

5. There is some generally accepted , putative , definite description of the 
re ferent of T which is in fact true of k and of no other kind . 

6. The sorts of considerations which rationally lead to modifications of, 
Or additions to, existing theories involving the term T are , typically and 
oVer time, indicative of respects in which those theories can be modified so 
as to provide more nearly accurate descriptions, when the term T is under­
Stood as referring to k, so that the tendency over time is for rationally 
Con dUcted inquiry to result in theories involving T which are increasingly 
accur ate When understood to be about k. 
e It is, of course, possible for a term , T, to afford epistemic access to sev­
aral qU ite different kinds. The term "demon" probably afforded epistemic 
I : cess to a great variety of kinds of natural phenomena for centuries. What 
Pre Ill. Suggesting is that it is correct to talk of the referent of a general term 
acc Clsely in those cases in which the term affords substantial epistemic 
l'h ess to a single kind or, at any rate, to a family of closely related ones. 
lll.a~ · llla rk of reference is continued epistemic success with respect to infor-

IOn gathering about a particular kind. In the case of general terms 
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employed in the theoretical sciences, such continued success is 
reflected in theoretical advances and in new discoveries, but it is . 
to realize that the same phenomenon of continued epistemic 
reflected in a more mundane fashion in the case of everyday general 
Even in the absence of profound discoveries or theoretical advances 
ing refrigerators, the color blue, or candlesticks, it remains true 
daily succeed in conveying to each other new and reliable 
regarding refrigerators, blue things , and candlesticks, by employing 
terms "refrigerator," "blue ," and "candlestick." 

I want to defend the view that reference is constituted by just this 
epistemic access, in part , by showing how such a view can make 
our seemingly incompatible philosophical intuitions regarding 
But it should be said at the outset that the analysis of reference in 
epistemic access has considerable independent plausibility. It is hard 
how language could serve the vital social functions it does if 
access were not a central feature of its use, and - given the limits of 
knowledge - it is hard to see how the relevant sort of epistemic 
could be other than that which involves gradual improvement of 
edge. Furthermore, a referential treatment of theoretical terms­
treatment which explains how reference is possible prior to 
knowledge - is apparently essential to any adequate treatment of the 
of theoretical considerations in the assessment of scientific evidence 
1973, 1983 , 1985a , 1985b , 1990a). Thus , considerations of both 
and scientific epistemology favor an account of reference in 
epistemic access. It remains to show that such an account also makes 
of the received body of philosophical truisms about reference. 

In the first place, an account of reference in terms of epistemic 
avoids the necessity for idealized reference to dubbing ceremonies 
an implausible emphasis on the role of speakers' referential intentions. 
kind to which a general term refers is determined by the role that 
plays in socially coordinated inquiry, rather than by any particular 
of its introduction, or the intentions of the speakers who first ,_._~rI,,'­
It is true , of course , that the history of a term's use , and the JOrenuu '" 

those who use it, will playa role in determining the kind(s) to 
affords epistemic access, but we are able to offer an account of 
which does not make introducing events or speakers' intentions 
in this regard. 

Similarly, we can see how an epistemic-access account of 
commodates the insights of the two most important logical 
counts of the meaning of theoretical terms: operationalism and the 
cluster" account. Operationalism insists that the reference (or the 
content - many early defenders of operationalism rejected a 
treatment of theoretical terms) is determined by conventionallY l oed.,e, of dele"ion "' me",.,emenl. It i, mi"aken in holding Ihat 

Metaphor and theory change 509 

·on and measurement procedures are definitive in reference fixing , and 
(lve n more mistaken in holding that the reliability of measurement or detec­
eon procedures is a matter of linguistic convention. Nevertheless , if an 
IIpistemic-access account of reference is correct , there is an important grain 
e f tru th in operationalism . In typical cases , substantial epistemic access to a 
~atu ra l kind or physical magnitude rests on the possession of relatively 
eJi able detection or measurement procedures . Furthermore , the sort of 

:ontinued theoretical understanding characteristic of reference for theoreti­
cal terms will typically result in the acquisition of even more sophisticated 
and accurate techniques of detection or measurement. This sort of central­
ity of detection or measurement to referential epistemic access represents 
the important grain of truth in operationalism. 

In the case of the law-cluster account, there are several grains of truth 
which can be accommodated to the epistemic-access account. In the first 
place, of course , if continued epistemic success is characteristic of reference , 
then the intuition is vindicated that there is something absurd in the sugges­
tion that all of our most fundamental beliefs about a "theoretical entity" 
might be fundamentally mistaken . Substantial and sustained epistemic ac­
cess guarantees that we cannot be entirely mistaken all the time. Further­
more , in asmuch as scientific investigations tend to be influenced by those 
theoretical beliefs that the scientific community considers most fundamen­
tal , continued epistemic success provides strong indication that those beliefs 
are, in some respects at any rate , correct. None of these considerations , of 
Course, supports the view that fundamental laws are true by linguistic conven­
tion, or that it is always true when reference occurs that most of them are 
even approximately correct. 

The central importance of law-clusters in reference is also explained by a 
central fea ture of scientific methodology. Scientific methodology is heavily 
~heory-determined: for example , one tests a proposed theory by trying to 
Ident ify those alternative theories which are - in the light of the best avail­
able theoretical knowledge - most likely to be true , and by designing ex­
penments or observational studies with the aim of choosing between a 
P;Oposed theory and its plausible rivals (this is a point which Putnam has 
~h ten emphasized) . There is every reason to believe that this procedure for 
19;ory assessment is crucial to the success of scientific practice (Boyd, 
Pr 3,. 1983, 1985a). Because the plausibility judgments involved in the 
av a CI~lce of this methodological principle depend on applications of the best 
nit able theories , the most fundamental laws which the scientific commu­
th~ ~ccepts about a given kind will playa methodologically crucial role in 
conlSCOvery of new knowledge. Indeed , the approximate truth of such 
sUc ate ra l theoretical beliefs is part of the explanation for future epistemic 
la\V~e~s. We have thus identified another important grain of truth in the 
la\V c.uster view: The approximate truth of many of the most important 

S In a given subject area is not only a probable consequence of the 
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sustained epistemic-access characteristic of reference , in many 
provides the explanation for the success of scientific method in 
the epistemic successes which constitute that epistemic access. Here 
of course, the doctrine that law-clusters are true by stipulation need 
invoked ; indeed , that doctrine is contrary to the methodological 
sustained experimental and theoretical criticism and subsequent 
tion of existing theories. 

It is also apparent that the epistemic-access account of reference 
an explanation for many of the less empiricistic doctrines regarding 
ence and knowledge , which appear on the list with which I 
section . Indeed , the epistemic-access account straightforwardly i 
rates causal theories of perception , detection , and knowledge; 
Ullian 's doctrine that language extends the senses; realist accounts 
tific methodology ; and Goldstein 's suggestion that ostension invol 
cation of research directions. 

The epistemic-access account also provides an important el 
Putnam's talk of a division of linguistic labor. Experts playa crucial 
reference for theoretical terms (and relatively esoteric terms 
precisely because it is they who provide non passive epistemic access 
referents of those terms. In this regard , it is worth remarking that 
occurs is not really a division of linguistic labor at all. Instead, 
involved is the social division of mental (or, better yet, cognitive) 
some of us are auto mechanics and know what "accelerator pump" 
others of us are nurserymen and know what "beech" means, whereas 
others are physicists who know what "black hole" means . This divi";" 
labor is not primarily a linguistic phenomenon , nor is it primarily an 
mological phenomenon: instead , as Putnam insists, it represents 
about social organization of labor at a certain stage of historical 
ment. The division of cognitive labor is related to the issue of 
only because it is reflected in the ways people have of gathering 
tion about features of the world , and because the notion of rofo .. pnOi! 

essentially an epistemic notion. 
Consider now the three remaining intuitions about reference on 

with which I began this section: Putnam's plea for " benefit of the 
assessing reference, his claim that the earliest users of general termS 
"water" intended to refer to the secret inner constitution of the su 
in question , and Field 's defense of a notion of partial denotation. If I 
right , all three represent commentaries on the dialectical aspects of 
ence: the accommodation of language to the causal structure of the 

What I am calling "accommodation" is a response to an epistem{ 
problem , whose discovery represents the principal epistemological 
ment of early empiricism: inductive generalization is reliable (or, 
rate, is nonaccidentally reliable) only if the categories in terms of 
generalizations are formulated correspond in the right way to the 

---
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wers of things in the material world (Locke, 1690/1959, Book IV, Chap. 
r.0 

Sections 14,25,29; Hume, 1739/1973 , pp. 90-1). If all A 's I have so far 
ill , d . amined have produced the effect B un er circumstances C, and I con-
C~ude on that basis that A's always produce effect B under circumstances C, 
~ am going to be right (barring pure luck) only if the categories A, B , and C 
orrespond in the right way to the kinds of causal powers that operated to 

c roduce the effects that 1 observed in the sampled cases. I can go wrong , 
for example , if all the observed A's actually belong to a smaller kind D , and 
in fact , only D's have the causal power to produce B under circumstances 
c; I can go wrong if the category C is too broad to capture the causal 
cont ribution which the observed instances of C made to the observed ef­
fect, or if the category B is so narrow that it excludes some of the very 
effects which are sometimes produced by the very mechanisms which were 
involved in the sample situations. As Locke and Hume (somewhat inconsis­
tently) recognized , it follows that knowledge of general laws is impossible 
unless we are able to succeed at the " metaphysical" task of "cutting nature 
at its joints. " 

It was the fond hope of twentieth-century logical empiricists that a non­
"metaphysical" nonrealist account of the meaning of scientific theories 
wou ld prove to be compatible with an acceptable account of the possibility 
of their rational confirmation by experiment and observation . The failure 
of positivist philosophy of science indicates that this was a vain (if well 
mot ivated) hope. The emergence of realist conceptions of scientific episte­
mology reflects the recognition that Locke was right after all: it is impossi­
ble to understand scientists as being in the business of achieving non­
accidental success at inductive generalization without understanding them 
to be in the business of learning about (typically "unobservable") causal 
powers and underlying mechanisms of structures (Boyd, 1973 , 1983 , 
1985a). 

It fo llows, then , that the business of inductive generalizations must be 
the business of "cutting the world at its joints" - the business of describing 
and classifying natural phenomena in ways which in fact correspond to 
unde rlying causal powers or mechanisms. In other words , the accommoda­
tion of language to the world is essential for linguistically mediated 
epistemic access. It is for this reason that I insist that the dialectical process 
~f accommodation _ the introduction of linguistic terminology, or the modi-
cat ion of current usage so that general terms come to afford epistemic 

access to causally important features of the world - is an essential compo­
nent of reference. The sorts of epistemic success that are characteristic of 
~efe rence are only possible in cases where general terms afford epistemic 

tCcess to kinds which are "natural" in the sense of corresponding to impor­
ant causal features of the world. 

d We are, thus , in a preliminary way, able to offer an explication of Putnam's 
OCtri ne that the earliest users of terms like "water" intended to name the 
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underlying real essence , if any, which explained the observable p 
their samples of water. Taken literally, this claim is patently false . 
true, however, is that the earliest users of "water" were embarked 
enterprise - the socially coordinated and linguistically mediated di 
and transmission of information about natural substances - whose 
conduct eventually required the deployment of a general expression 
holds of just the inner constitution of the substance which 
the samples they called "water." Although they were not in a PV"'lIU1 

intend, to know, or even to imagine it , the rational conduct of the 
upon which they were embarked was to require the employment of 
ogy coextensive with our term " H20. " 

In a somewhat similar way, we can explicate Putnam 's principle 
benefit of the doubt. Suppose that earlier practitioners of some 
have achieved a certain measure of success: Suppose , for example, 
they have come to be able to make relatively accurate predictions 
significant range of observable phenomena . In the light of the best 
able accounts of scientific epistemology, we may say that it is overmh• 1 

ingly likely (as a partial explanation for their success) that the 
terminology of their field afforded them epistemic access to (at least 
of) those kinds of natural phenomena that are crucial in the causal 
nation of the phenomena that they have been able to predict sUC\;I;;SSUIi 

Their terminology must have , with some success , "cut the world 
joints ." Suppose that we are now in possession of an even more 
cated theory of the same subject area - an even more sophisticated 
count of those "joints." If we now ask the question : "to which natural 
did the terminology of those earlier scientists afford them epistemic 
cess?" we shall (quite properly) answer the question in the light of the 
available current theory about what natural kinds causally determine 
phenomena at issue. In many typical cases , the most plausible answer 
be that their terms were - in all or most cases - coreferential with the 
terms as we currently use them . Such an answer - when it is justified -
constitute part of a causal explanation of the epistemic success of 
researchers - an explanation informed both by historical data and by 
best available account of the structure of the world they were 
Such an account of Putnam's dictum accords perfectly with the claim 
what a theory of reference should explain is the role of language in 
acquisition, improvement , and communication of knowledge . 

We are now in a position to see the wisdom of Field's talk about 
denotation. Consider how accommodation of linguistic usage to the 
structure of the world works in cases where existing practice reflects 
errors in classification of natural phenomena . There seem to be tWO 
tively distinct types of error-collecting procedures, which ~~ •• ocnnl 

two different sorts of errors . 
In type one cases , we have classified together (say, as A 's) certain 

l __ _ 
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I ich have no important similarity, or we have failed to classify together 
~ ~ngs which are , in fact , fundamentally similar. In cases of this sort , we 
t lpiCallY revise our classifications and say that the things in the first in­
~rance really ~eren't A 's after all, and that the things in the second instance 

ally were A s after all. 
re In type two cases, the situation is more complicated . We have classified 
hi ngs as A's and have met with success in certain sorts of causal generaliza­

:ion or theory construction . We later discover that for certain other theoreti­
cal or practical purposes, the things we have classified as A 's do not form so 
natura l a kind. Instead, we are led to employ a classification which partly 
ove rlaps those cases which we have earlier classified as A 's. It may later 
turn out that one or the other of these two classifications seems the more 
fundamental , in the sense that it plays a role in the more significant general 
lawS, but it remains true that each of the categories is appropriate for the 
formulation of interesting generalizations or laws. (I have formulated the 
description of these two types of errors as though the terms in question 
referred to natural kinds of things . Obviously, similar cases obtain for 
properties, kinds of properties , magnitudes, and so on.) 

If all cases of classificatory error were of the first type , then the two 
proposals of Putnam which we have been discussing would be entirely 
plausible. In such cases, it is plausible to say that we are correct in saying 
that the erroneous misclassifications represented saying of a non-A that it is 
A and saying of an A that it is not an A. Precisely because there is no other 
natura l kind close to A which includes the deviant cases , it is plausible to 
say that the referent of A has remained the same, and that we simply 
learned more about it. There would be only one kind which might plausibly 
be thought of as the referent of "A," even before the anomalies were 
discovered , and it would be reasonable both to claim (in the metaphorical 
sense) that it had been the "intended" referent all along, and therefore to 
apply the principle of benefit of the doubt and to say that earlier speakers' 
Use of "A " had been coreferential with our more sophisticated use . Cases 
of type one are cases in which no new kind has been discovered ; rather they 
are cases in which the boundary of a previously known kind is fixed with 
greate r accuracy. 
" Unfortunately, cases of type two are not so clear-cut. Consider the term 
..fiSh." At one time, whales and porpoises were classified under the term 

fish" L . . ater It was discovered that whales and porpoises are mammals and 
are quite distinctly unlike other marine vertebrates in many important 
respe a " cts. We now say that whales and porpoises are "not fish " or that they 
dre not true fish ." It remains true , however, that porpoises and bone fish 
pO have many interesting nonphylogenetic features in common . For pur­
rnos~s of many sorts of investigations (of fishing industries , or animal loco­
poOt IO~ , for example) it may be perfectly rational to classify whales and 

rpOlses together with the boney and cartilaginous fish. 
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Suppose that the response to the anatomical, behavioral, physio 
and evolutionary findings that make it rational to distinguish fish 
marine mammals had instead been that people had begun to say that 
were two importantly different sorts of fish: furry fish and scaled fish 
subsequent modifications of terminology to distinguish "true scaled 
from , for example, sharks and rays) , and that the general term "fish" 
continued to be universally applied to bonefish, sharks, rays, 
and whales alike. Suppose , that is, that the important biological 
about aquatic animals that we have discussed had not resulted in a 
in the animals which people termed "fish, " and that the term "fish" 
retained its prescientific usage , rather than being employed as a 
technical term approximately coextensive with "osteichthyes." Under 
circumstances we are imagining, people would not have said, for 
"Whales really aren't fish after all, " but they would have marked, 
different terminology, the same distinctions between kinds of aquatic 
mals which we now make. Provided that our imaginary linguistic 
nity gets its biological theories right in other respects, it is 
say that they are mistaken in saying, "Whales are fish. " If it is also 
sonable to say that we are wrong in saying, "Whales are not fish ," then 
have constructed a situation in which Putnam's principle of benefit of 
doubt is inapplicable , even though the linguistic communities in 
have made no scientific errors. After all , the two communities have 
same linguistic history prior to the relevant biological discoveries, and 
could - with equal justification - apply the principle of benefit of 
doubt to enshrine its own current usage as exemplary of the earlier 
ence of the term "fish." 

Two facts are made obvious by examples of this sort. In the first 
the schemes of classification , or modes of measurement , that are 
tively appropriate for the acquisition of general knowledge in one 
inquiry may be quite different from those that are appropriate to 
We can and must "cut nature at its joints," but the boundaries 
joints are themselves context-specific. Ways of classifying animals 
are appropriate for evolutionary biology may be inappropriate for 
merce, or for ethological studies. To use Goodman 's terminology, 
jectability" is a context-of-inquiry relative property of predicates. 

Second, when it first becomes evident that it is necessary to 
distinction between kinds where none has been drawn before, it is often 
case that nothing in previous linguistic usage or intellectual practice 
tates which of the newly marked kinds , if any, should be referred to 
whatever the relevant previously used general term is, and which 
referred to by newly introduced terminology. It is, for example, 
mined whether the old terminology should be co-opted for the more 
cal, or the less technical, of the subsequent distinctions. In the 
"fish" the term has come to be used in a relatively technical way, ... hpreiJilll 
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hC case of the term "jade ," the term has retained its old commercial usage, 
( ld new technical terms ("jadite" and "nephrite") were introduced to mark 
nl~c relevant technical distinction . (This example is from Putnam, 1975a.) 
~s we have seen, neither of these choices was dictated by constraints of 
rational usage: All that rationality required was that the relevant distinc­
(i OIl be marked in the language . 

This phenomenon illustrates, I believe , what Field calls partial denota­
tion. It often happens that a term affords epistemic access to two (or more) 
rclatively similar - but clearly distinguishable - kinds during the period 
before the relevant distinctions have been drawn. Prior to the discoveries 
that give rise to the drawing of those distinctions , substantial information is 
gathered about the kinds in question - and formulated with the aid of the 
general term in q~estion - so ~hat th~ e~istemic .access afforded by that 
term is often crucial to the discoverIes In questIOn. After the relevant 
di scoveries have been made , relevant changes in linguistic usage are made , 
but linguistic and scientific rationality do not dictate a unique new referent 
for the term in question . These refinements of usage represent the para­
digm case of the accommodation of language to the causal structure of the 
world. 

It is clear that the epistemic-access account of reference fully explicates 
Field's notion of partial denotation . Field is right to think of partial denota­
tion as very closely related to typical cases of reference, because partial 
denotation involves not only epistemic access but also - in the sorts of cases 
we are discussing - the sorts of epistemic successes characteristic of refer­
ence . Indeed, the eventual resolution of partial denotation in favor of ordi­
nary reference is typically achieved in the light of those successes . It is 
precise ly this sort of "denotational refinement" (Field's term) that one 
would expect to be commonplace when theory-constitutive metaphorical 
terms are introduced at early stages of theory construction. As I suggested 
earlier, the term "feedback" in psychology is a likely candidate . 

Field is right in another way. If we think of reference as being the 
relation between expressions of language and features of the world by 
Vi rtue of which communication and linguistically mediated discovery are 
Possible , then partial denotation - and indeed epistemic access in general -
mUst be counted as part of that relation between language and the world, 
and so must the process of linguistic accommodation . There are two rea­
~~ns why these dialectical elements must be understood as part of the 
e ~nomenon of reference itself. First , what is central in reference is 
t Plstemic access and epistemic success , and both of these can be achieved 
~ a considerable extent in cases of partial denotation . Second, the accom­
es~dation of linguistic categories to the causal structure of the world is 
fef entla l to the very possibility of the epistemic success characteristic of 
dia~re~ce. To think of the phenomenon of reference as excluding these 

eChcal elements , and as somehow consisting solely of cases in which a 
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term affords epistemic access to only one kind , would be a denial of 
basically epistemic character of reference , and might, as well , lead to 
absurd conclusion that in early prescientific communities many 
useful terms have no referential interpretation at all. 

There is an even more important consequence of un 
accommodation of language to the world to be a routine feature of 
process of reference , and a routine response to the acquisition of 
knowledge. According to the empiricist conception of general terms, 
are two quite distinct sorts of changes in the ways we use language . 
one hand , we may use general terms in a way which preserves their 
referents , in order to revise , modify, amend , or contradict things we 
previously said . On the other hand , we may change our usage in such a 
that one or more general terms change their referents (that is , 
"adopt" new criterial attributes, law-clusters, operational 
reduction sentences for such terms) . Only the former sort of LlldIll!:e.! 

cording to an empiricist understanding of reference , represents an 
ate vehicle for the assertion of new discoveries or the refutation of 
beliefs. Changes in linguistic practice of the second sort - which i 
changes in the referents of the relevant terms - amount, on the 
view, to a decision to speak a language which is, with respect to the 
question , a new language altogether. According to such a view, 
containing those terms which are uttered before the change in referenl'~ 
in no straightforward way comparable with sentences containing the 
terminology after the linguistic shift: they have a quite different 
matter and their acceptance represents simply the adoption of a new 
tic convention (this is the essence of Kuhn's treatment of the term 
during the change from Newtonian mechanics to special relativity; 
1970a, pp. 101-2). 

Against this empiricist relativism , it is possible to insist, as an 
access account of reference does , that law-clusters, operational de 
and reduction sentences are not definitive of the referent of a general 
are not established by defining conventions, and can be m 
disconfirmed without changing the entity to which a term affords 
access (and, thus , without changing its referent if it refers). N 
cases like those which provide counterexamples to Putnam's principle! 
benefit of the doubt are cases in which it seems impossible to maintain 
the relevant term referred to just the same kind before and after the 
tant change in language use . 

What are we to say about these cases? Are they cases in which 
occurred is a change in linguistic convention (or "world view," or 
tual scheme") and not a discovery? Or, alternatively, are we - having 
nized that Putnam's principle of benefit of the doubt fails in these l forced to treat pre-Linnaean uses of "fish" and pre-Einsteinian 

~ "rna,," nomefe<ent;ally on the g<ound, that the« ;, no un;que 
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ngnitude (respectively) to which such earlier uses afforded epistemic ac-
111551 Are we to say that "fish" and "mass" did not refer at all? Or, simi-
CC . 

'Iy are we to say that psychologists' uses of the term "feedback" do not 
laIre; because there may be several feedbacklike psychological processes? 
re According to the view that I am defending here (whether one chooses to 
'IY that these terms partially denoted in their earlier usage , or, altern a-

5~veIY, that they referred, but lacked unique referents) , the important fact 
tJ tha t they provided substantial and sustained epistemic access to a suffi­
~ent lY small number of kinds that their use resulted in sustained increases 
in knowledge (and eventually in the discovery that crucial distinctions had 
to be drawn between those kinds to which they did afford epistemic ac­
cess). This sort of linguistically mediated epistemic success - which neces-
sarily includes modification of linguistic usage to accommodate language to 
newly discovered causal features of the world - is the very core of refer­
ence . It is just a fact that circumstances arise relatively frequently in which 
a term affords epistemic access to two or more natural phenomena which 
are importantly different but which are similar enough in certain respects . 
Consequently, a considerable amount of theoretically and practically use­
fu l knowledge about them can be gathered before the relevant distinctions 
come to light. The epistemic access provided by such terms plays a crucial 
role in the acquisition of this information , and in the discovery of the 
relevant differences; furthermore , such sustained epistemic access is char­
acterist ic of reference . Thus, both the relation which such terms bear to 
the world originally, and the modification of usage which accommodates 
the relevant parts of language more precisely to the causal structure of the 
world in the light of subsequent discoveries, are central features of the 
phenomenon of reference . 

Two conclusions now follow: in the first place , if we are interested in the 
"microstructure" of reference - the relations between individual words 
and the world which go together to constitute the referential relation be­
tween language as a whole and the world - then the notions of epistemic 
a~cess and accommodation are more important than the notion of an indi­
vidual word's possessing a distinct referent . The situation in which a term 
affords substantial epistemic access to more than one partial denotation , 
~nt !l more precise accommodation is achieved in the light of later discover­
~~" is so commonplace that we may think of it as one of the typical ways in 

Ilch language is connected to the world. 
di ~ the second place , we can now see how to answer questions about the 
Ii;tlllction between discovery, on the one hand , and the adoption of new 
Pa gUlstlc conventions on the other, in cases of accommodation involving 
th;t lall y denoting terms . Contrary to the empiricist account, alterations in 
Otdrefere nce (or the partial denotation) of general terms is a perfectly 
Iike'nary way of expressing the discovery of new natural kinds . Situations 

that of "fish, " " jade," and "mass ," in which a partially denoting term 
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comes to have a more definite referent as language is accommod 
newly discovered features of the world, are absolutely commonplace 
from representing the adoption of a new and incomparable language' 
respect to the terms in question, such developments are marks of 
tial success: these partially denoting terms have facilitated the 
new and relevant features of the world . 

Having developed an epistemic-access theory of reference, we are 
a position to address the questions regarding coreferentiality, 
and linguistic precision, which were posed at the beginning of this 
and to return to the issue of theory-constitutive metaphors . 

Consider first the question of why one should prefer to 
reference of theoretical terms as continuous during scientific 
rather than as changing in ways which make comparison between 
sive theories impossible. This amounts to the question of why one 
apply Putnam's principle of benefit of the doubt. We have just seen in 
detail how Putnam's principle, amended in the light of Field's 
partial denotation , is a consequence of an epistemic-access account of 
ence. Two points in favor of the continuity account are especially 
because of their relation to the corresponding question about meLC1~'~! 
First, according to the epistemic-access account , there are no 
features of the use of a theoretical term (like, for example , a law-clusL~1l 
a particular set of measurement procedures, or a set of reduction 
tences) which are conventionally definitive of its referent. Thus, we 
obliged to conclude that the referent of a theoretical term has 
whenever there has been a radical change in the relevant theory, 
that there is some reason to treat the change in theory as a respon~ 
additional evidence. 

Second, in cases of scientific revolutions , the fact that the 
theory resembles the previous one in some important respects 
part of the evidence in support of the latter theory, and this 
consideration makes sense only on the view that what is involved 
replacement of one approximately accurate and well-confirmed 
another even better theory with basically the same subject matter. 

This last point can be put in another way: certainly, in the case 
development of the theory of relativity, the earlier Newtonian 
served a valuable heuristic role in the development of the later 
Newtonian mechanics provided a valuable guide to the construction 
new theory to account for new and surprising data . What the 
account of scientific epistemology dictates is the conclusion that the 
whelmingly likely explanation of the heuristic value of a theory in 
situation is that its terms refer (or partially denote) ; that it is in . 
respects true; and that for that reason it can serve as a guide to the 

l tion of an even more nearly true theory with relevantly the ~ame 
matter, that is , one in which most terms preserve their earher 
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Boyd 1973, 1989, 1991). The typically positivist move of distinguishing 
( tween a theory's being approximately true, and its merely providing a 
be uristically valuable way of looking at data, fails: in all but contrived 
he d scientifically atypical situations, the only plausible explanation for a 
lllneOrY's heuristic value is that its terms refer, and that it is in some impor-
Il . I tant respects approximate y true. 

Theory-constitutive metaphors, epistemic access, and referential precision 

We can now ask the corresponding question about theory-constitutive meta­
phors: given that it is possible to employ a nondefinitional account of 
refere nce to defend the view that theory-constitutive metaphorical expres­
sions should be understood as referring , why is this view preferable to the 
view that theory-constitutive metaphorical expressions are nonreferential 
and are merely heuristically useful? 

First , the fact that we are typically unable to provide an explication of 
theory-constitutive metaphors - that we are typically unable to define the 
relevant respects of similarity or analogy between the primary and secon­
dary subjects of these metaphors - does not, in the light of an epistemic­
access account of reference, provide any reason to doubt that the relevant 
metaphorical expressions refer. The existence of explicit definitions is not 
characteristic of referring expressions, and is not even a typical accompani­
ment to sustained epistemic access. 

Second, the option of treating theory-constitutive metaphorical expres­
sions as serving a merely heuristic role, rather than treating them referen­
tiall y, is ruled out by general epistemological considerations from the 
philosophy of science. If the articulation and refinement of a body of 
~etaphors all involving the same metaphorical theme proves to be genu­
Inely fr uitful in scientific theory construction, then the only epistemologi­
cally plausible explanation is that most of the relevant metaphorical ex­
~re ss io ns refer, and that the metaphorical statements in question - when 
Interpreted in the light of the nonstandard referents of their metaphorical 
terms . h - express Important trut s. 

Finally, Field 's notion of partial denotation, which the epistemic-access 
:CC?Unt explains, makes it possible to treat metaphorical expressions refer­
e~h al1y without ignoring the strong intuition that it is unlikely that such 
PhPress ,ons always refer to a single definite kind. The view that the meta­
StoOneal terms in successful theory-constitutive metaphors should be under­
on;~. referentially, but perhaps as affording epistemic access to more than 
ref Ind , amounts to an understanding that the epistemic-access account of 

erene d· A. e Ictates for theoretical terms generally. 
Stan~.the beginning of the last section, I raised the question of what the 
law_ ~rd of coreferentiality was if the empiricist standard of preservation of 

e Uster, operational definition, or reduction sentences were not cor-
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rect. The epistemic-access account provides an answer: reference is 
ous if the term in question continues to provide epistemic 
same kind , or if appropriate episodes of denotational 
place. Similarly, several roughly simultaneous uses of the same 
coreferential if they are embodied in patterns of usage who 
epistemic access to the same kind(s) . 

It must be understood that the issue of epistemic access (and 
reference) for a particular term is a perfectly ordinary scientific 
One is inquiring about the complex causal relationships between 
of the world and the practices of the relevant linguistic 
whether, how, andlor to what extent they, in turn, give rise to the 
sort of epistemic relations between the term in question and one 
kinds . 

In typical cases, one might expect the outcome of such an . 
an independent specification of the kinds to which the term in 
affords epistemic access. In the case of theory-constitutive 
expressions, this outcome is precluded (at least until later res"'"rf'h 
the explication of the metaphor possible) inasmuch as an 
specification of the relevant kinds would amount to the sort of 
explication of which theory-constitutive metaphors typically do not 
Nevertheless , when we inquire whether a single metaphorical 
occurring in a variety of different theory-constitutive metaphors 
develop the same theme , has the same referent (or the same 
denotata) in each of those metaphors, we can have evidence for a 
answer, even though an independent specification of its referent 
impossible. For precisely the epistemological reasons which justify a 
conception of scientific theories , we know that the only plausible 
tion for genuinely substantial heuristic value in such an extended 
metaphors is that there is a relatively small number of kinds to 
constituent terms afford epistemic access. Thus, whenever an 
series of related scientific metaphors has genuine scientific value, 
whelmingly plausible explanation lies in the assumption that eaoh 
constituent metaphorical expressions affords epistemic access to at 
small number of kinds - that is, that reference is constant from one 
ment of such a metaphorical expression to the other. 

Thus, if an epistemic-access account of reference is sound, we 
good reason to hold, in the case of genuinely fruitful theory-consul 
metaphors, that all or most of their constituent metaphorical 
and that each of them has the same referent (or approximately the 
of partial de not at a) in each of its applications within the relevant 
cal context. 

Let us turn now to the question of exactness, or linguistic precIS10ll 
arises in the case of theory-constitutive metaphors. Black holds that 
phors lack the "precision of scientific statements ," and that 
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f re play a role in language different from the role played by the 
t!lere ~ ica l statements of science . It is evident that it is the open-endedness 
t!leorcexplicability of interaction metaphors which leads Black to this con­
alld ."'n I f as I have argued here, such open-endedness and inexplicitness I 51 0 ' , 
ell 'ca l of theoretical statements and of theoretical terms whose reference 
is tYPi defi nitionally fixed, the question arises: what is the right account of 
i~ no istic precision in science? 
hll;~cording to the empiricist understanding of scientific terms and scien­
'fi method, there are two quite distinct kinds of precision in scientific 

U Cctice. On the one hand, there is precision in the use of scientific lan­
pr:ge. Since Locke , the empiricist view has been that this sort of precision 
~llach icved to the extent to which general terms are associated with fixed, 
I~nventional , and explicit definitions of their extensions or referents . On 
~he other hand , there is what might be called methodological precision: 
precision in reasoning , careful experimental design, diligent reporting of 
data, proper control of experimental variables, precision in measurement, 
and so fo rth . The first sort of precision is wholly a matter of the proper 
following of linguistic rules , whereas the second is a matter of care in 
treati ng epistemological issues . Black's insistence that metaphors lack scien­
tific precision must , I believe, stem from a recognition that the use of 
metaphorical terminology fails to meet the first of these empiricist tests of 
precision. 

Against this view of precision in science , I want to maintain that there is 
only one sort of scientific precision - methodological, or epistemological 
precision - and that precision in the use of scientific language is merely one 
feature , and one consequence, of this methodological precision. There is 
no purely linguistic precision , no mere following of linguistic rules , which 
aCCOunts for precision in the use of theoretical terms. 
. We may, at the outset, see why the empiricist account of linguistic preci­

S!on is fundamentally mistaken. The aim of this account is to set standards of 
hngu istic precision which guarantee that each general term will refer to 
eXactly One quite definite kind. The referent (or the extension) of a general 
t~rn is supposed to be precisely fixed once and for all by conventionally 
~ Opted defin ing criteria. Given human ignorance , it would inevitably be the 
dase (as Locke and Hume recognized) that almost none of the terms intro-

k~ced according to such pure conventions would correspond to "natural 
Inds " Ii , almost none would "cut nature at its joints." As both Locke and 

ae
urn

.e recognized, such terms would in fact prove to be almost useless for the 
qU IS . 

title I It lon of any general knowledge whatsoever, and would thus be scien-
eou~ly Use.less: indeed, it is hard to see what viable social arrangements 

If SUstain the practice of abiding by such self-defeating conventions . 
Sort the empiricist criterion of precision is a failure , we may still ask what 
are : of lInguistic difficulties it was designed to avoid. It seems that there 

Wo SOrts of linguistic imprecision against which empiricist standards of 
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linguistic precision were directed , although the distinction between 
does not seem to have been carefully drawn , even by Locke who m 
be the most careful of the empiricists in discussing misuses of 

On the one hand , there is the difficulty which would arise from 
cratic uses of a general term - from circumstances in which someone 
general term with a different referent or extension from the 
extension which it has in the idiolects of the typical speakers of 
guage , or from circumstances in which there was a corresponding 
mismatch between the uses of a term in two communities which 
same language . On the other hand, there is the sort of difficulty 
would arise if the linguistic community as a whole used a general 
ambiguous or vague way - in a way which left it without any 
ent or extension. Empiricism proposes the same solution - de 
guistic conventions - to both of these problems . 

From the point of view defended here, the first of these pro 
on a somewhat different cast. Because , on the epistemic-access 
ence is a social rather than a private phenomenon , fewer circu1l1~L4I 
the first of these cases than Locke , say, might have thought. For 
many cases in which an individual has atypical evidential standards 
application of a general term, but in which he also relies on . 
dence provided by the testimony of others , would be diagnosed as 
which his use of the term afforded him epistemic access . 
same kind to which others referred , but in which his own beliefs 
kind in question were seriously mistaken . 

Similarly (and even more obviously) , cases in which two 
employed different evidential standards in applications of the same 
standards which were in fact apt for the detection of two different 
in which this fact went unnoticed , so that members of each community 
on reports from members of the other - would often be diagnosed as 
partial denotation , rather than cases in which definite but different 
could be assigned to the term in the vocabulary of each community. 
less , difficulties of the first sort no doubt do occur, and it is reasuuca: 
inquire what remedy exists for them if an epistemic-access account 
ence is correct. Here , it is interesting to note , the remedy involves 
of rational inquiry, which are not distinctly linguistic principles: 
dence in the light of the best available generally accepted theory 
compelling evidence dictates its rejection . Rely on the advice of 
experts. When your standards of evidence contrast sharply with 
others, seek to identify the source of the conflict , and so on. 
independently justifiable methodological principles, but the 
cation of principles of this sort provides the only rational 
uncovering or preventing the difficulties we have been discussing. 

The second sort of difficulty arises when the use of a general terJII 
epistemic access to two or more quite distinct kinds, or (worse 

~ ------

Metaphor and theory change 523 

'cular kinds at all. What is to be avoided, then , are situations in which a 
pa

rtl 
ra l term partially denotes rather than refers, or situations in which it 

gerC'dS such diffuse epistemic access that even partial denotation is not 
af ~~ved . The empiricist solution to this problem is to erect contrived 
aC gories as the referents of general terms at the cost of abandoning the 
ca

tC 
cet of "cutting nature at its joints. " The alternative solution is provided 

PrO] . . f' d ' f I h thc ongomg project 0 continUOUS accommo atlOn 0 anguage to t e 
by rid in the light of new discoveries about causal powers . Here , the exam­
WI~s of the terms "demon," "fish, " "jade ," and "mass" are revealing. In 
~ach of these instances, a case of quasi-reference or worse was resolved by 
'ther a subsequent refinement of usage , or by the abandonment of a term 

::togcther. In each case , the improvement in linguistic usage resulted from 
new discoveries about the world, rather than from attention to linguistic 
rules or conventions . In general , this sort of accommodation is achieved by 
careful and critical research about the structure of causal relations , and in 
particular by the pursuit of questions like: how reliable are the detection 
and measurement procedures which we now use? When we take several 
different procedures to be reliable tests for the same kind , or reliable 
measures for the same magnitude , are we right in believing that they are all 
indicat ive of the same kind or magnitude? How similar are the things we 
now classify together, and in what respects? How different? What new and 
undiscove red natural kinds, magnitudes, and so on , must be postulated to 
account fo r new data? It is in the methodologically precise and diligent 
pursu it of these scientific questions , rather than in any distinctly linguistic 
practices, that the solution to the problem of diffuse epistemic access lies. 

Indeed , all of these questions , as well as the remedies for idiosyncratic 
~sage , are a reflection of a single methodological principle : always inquire, 
10 ~he light of the best available knowledge , in what ways your current 
behefs about the world might plausibly be incomplete , inadequate , or false , 
and design observations or experiments with the aim of detecting and 
~emedYing such possible defects. All of the principles which serve to pre-
ent di ffuse epistemic access are special cases of this principle, and there is 

applica tion of it which is irrelevant to the dialectical task of accommoda­
. I Co~clude , therefore, that there are no distinct principles of linguistic 

In science , but rather that linguistic precision is one of the conse-
l'u . of methodological precision of a quite general sort. 

fnl ng now to the issue of metaphor in science, we can see what realist 
. fds of precision should govern their use. One should employ a meta-

o;n science only when there is good evidence that an important similar­
ana logy exists between its primary and secondary subjects . One 
Seek to discover more about the relevant similarities or analogies , 
ConSidering the possibility that there are no important similarities or 
d' ' . Or alternatively, that there are quite distinct similarities for 

ISlinct terminology should be introduced . One should try to dis-
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cover what the "essential" features of the similarities or analogies 
one should try to assimilate one 's account of them to other 
in the same subject area (that is, one should attempt to explicate the 
phor) . Such principles of methodological precision are , of course, 
portantly different from those that properly govern the use of any 
theoretical terminology in science, and it is for that reason that 
conclude that the "imprecision" of metaphors does not preclude 
ployment as constituents of scientific theories. 

A final remark about the inexplicitness of theory-constitutive 
theory-constitutive metaphorical terms - when they refer - refer 
itly, in the sense that they do not correspond to explicit definitions 
referents , but instead indicate a research direction toward them. 
thing is apparently true of theoretical terms in science generally. 

Now, some thinkers have taken such phenomena as support for an 
ist conception of scientific understanding, which treats implicit 
scientific knowledge as personal and constructive , rather than as 
and intersubjective . It is beyond the scope of this essay to explore 
in any detail. But it is interesting to reflect that the implicit 
scientific metaphors does not demand any such idealist intern ......... 
They refer by virtue of social and intersubjective (as opposed to 
mechanisms, which connect scientific research with independently 
("objective") features of the world.2 Furthermore , when we undelli'l 
theory-constitutive metaphor, there is no reason to believe that we 
how tacitly understand the similarities and analogies to which its 
ent terms afford epistemic access, just as there is no reason to 
Newton tacitly understood the Einsteinian account of the referents 
theoretical terminology. These considerations are , of course , not 
sive with respect to an idealist and subjective conception of science, 
taken together with the independent evidence for a realist concep~ 
scientific theories, the fact that an idealist explanation is not 
obvious an area as that of metaphor in science should give a 
idealist pause. 

Metaphors, property homeostasis, and deference to nature 

We have seen that there are theory-constitutive metaphors, that a 
tic epistemic-access account of reference can explain their role in the 
modation of scientific language to the causal structure of the 
that the same conception of reference can explain why the risk of 
tial ambiguity associated with such metaphors does not comprom 
precision in any scientifically interesting sense of precision . If the 
theory-constitutive metaphors is thus rendered nonmysterious, 
about their role in scientific investigation still remain . 

In the first place, there is the question of why metaphors prove 
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in providing theory-constitutive conceptual frameworks in science. I 
Ilble already suggested that the introduction of metaphorical terminology 
bll; eces the risk (or perhaps the extent) of ambiguity when terms are 
re U duced to refer to functionally or relation ally characterized phenom­
iJlt; O Is that it, or are there other ways in which metaphors are especially 
ena' d fo r the introduction of terminology in certain sciences? 
sU~~lcre is, moreover, the question of the future of any given theory-

stit utive metaphor. I have argued that there is no a priori reason to 
can pose that a theory-constitutive metaphor will forever escape complete 
SU~l i catiOn , but should we expect that such an explication will typically be 
e~e fate of a theory-constitutive metaphor if things go well scientifically. Or 
\ould we routinely expect that theory-constitutive metaphors will eventu­
~I1Y be abandoned or "frozen:'? Suppose, for example, that ~ ~etapho.ri.cal 
term is introduced for a chemical compound whose (a postenon) defimtlOn 
is di scovered to be provided by the formula F. Should we not expect that 
after this discovery it will be referred to by F rather than by the original 
metaphorical term, or at any rate that the metaphorical term will become a 
dead metaphor once the essence of the compound has been discovered and 
research can be guided by that knowledge? Should this not be the fate of all 
theory-constitutive metaphors if things go well? 

No doubt these questions have quite complex answers, but I think that 
we can make some headway with them if we examine certain cases of 
natu ral kinds and natural kind terms with respect to which our practice of 
defe rring to nature in defining kinds goes somewhat further than the exam­
ples of natural definitions like "Water = H20" suggest. 

The sorts of essential definitions of substances reflected in the currently 
accepted natural definitions of chemical kinds by molecular formulas (e.g. , 
"water = H20 ") appear to specify necessary and sufficient conditions for 
membership in the kind in question. Recent nonnaturalistic property­
cluster or criterial attribute theories in the "ordinary language" tradition 
Suggest the possibility of definitions which do not provide necessary and 
~~fficie nt conditions . Instead , some terms are said to be defined by a collec­
~on of properties such that the possession of an adequate number of these 
s~opertles is sufficient for falling within the extension of the term . It is 
befPosed to be a conceptual (and thus an a priori) matter what properties 
fau?ng In the cluster and which combinations of them are sufficient for 
SPoln;. unde r the terms . It is usually insisted, however, that the kinds corre­
nac n .Ing to such terms are "open textured" so that there is some indetermi-

Y In extension legitimately associated with property-cluster or criterial 
Se definitions. The "imprecision" or "vagueness" of such definitions 

en as a perfectly appropriate feature of ordinary linguistic usage , in 
t'to the artificial precision suggested by rigidly formalistic positivist 

I d r IOns of proper language use . 
OUbt that there are any terms whose definitions actually fit the ordi-
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nary language model , because I doubt that there are any significant" 
ceptual truths" at all. I believe , however, that terms with somewhat . 
definitions are commonplace in the special sciences which study 
phenomena. Here is what I think often happens (I formulate the 
for monadic property terms; the account is intended to apply in the 
way to the cases of terms for polyadic relations, magnitudes, etc.): 

1. There is a family, F, of properties that are contingently 
nature in the sense that they co-occur in an important number of 

2. Their co-occurrence is, at least typically, the result of what 
metaphorically (sometimes literally) described as a sort of 
Either the presence of some of the properties in F tends (under 
conditions) to favor the presence of the others, or there are 
mechanisms or processes which tend to maintain the presence of the 

ties in F, or both . 
3. The homeostatic clustering of the properties in F is causally · 

there are (theoretically or practically) important effects which are 
duced by a conjoint occurrence of (many of) the properties in F 
with (some or all of) the underlying mechanisms in question. 

4. There is a kind term , t, which is applied to things in 
homeostatic clustering of most of the properties in F occurs. 

5. t has an analytic definition; rather all or part of the homeostatic, 
F together with some or all of the mechanisms that underlie it pro" 
natural definition of t. The question of just which properties and 
nisms belong in the definition of t is an a posteriori question­
difficult theoretical one . 

6. Imperfect homeostatis is nomologically possible or actual: some 
may display some but not all of the properties in F; some but not all 
relevant underlying homeostatic mechanisms may be present. 

7 . In such cases, the relative importance of the various propertie!: 
and of the various mechanisms in determining whether the thing falls 
t - if it can be determined at all - is a theoretical rather than a 

issue. 
8. Moreover, there will be many cases of extensional vagueness 

not resolvable even given all the relevant facts and all the true 
There will be things which display some but not all of the 
(and/or in which some but not all of the relevant homeostatic 
operate) such that no rational considerations dictate whether or not 
are to be classed under t, assuming that a dichotomous choice is 

made . 
9. The causal importance of the homeostatic property cluster F 

with the relevant underlying homeostatic mechanisms is such that 
or property denoted by t is a natural kind reference important for 
explanation or for the formulation of successful inductive inferenceS. 

10. No refinement of usage which replaces t by a significantly less 

~--
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siona lly vague term will preserve the naturalness of the kind referred to . 
Any such refinement would either require that we treat as important dis­
tinctions that are irrelevant to causal explanation or to induction , or that 
we ignore similarities that are important in just these ways. 

11. The homeostatic property cluster which serves to define t is not 
individuated extensionally. Instead , the property cluster is individuated 
li ke a (type or token) historical object or process: certain changes over time 
(or in space) in the property cluster or in the underlying homeostatic mecha­
nisms preserve the identity of the defining cluster. As a consequence, the 
properties which determine the conditions for falling under t may vary over 
time (or space), whereas t continues to have the same definition. This his­
toricity in the way the property cluster definition is individuated is itself 
dicta ted by methodological considerations in the disciplines in which t is 
employed: the recognition of the relevant continuities in the historical 
development of the property cluster is crucial to the inductive and explana­
lOry tasks of those disciplines . Thus the historicity of the individuation 
conditions for the property cluster is essential for the naturalness of the 
kind to which t refers. I do not envision that this sort of variability in 
defin ition will obtain for all of the kinds and kind terms satisfying 1 through 
10 and I propose to employ the term "homeostatic property cluster" even 
in those cases in which 11 fails. 

The paradigm cases of natural kinds - biological species - are examples 
of homeostatic cluster kinds. The appropriateness of any particular biologi­
cal species for induction and explanation in biology depends on the imper­
fectly shared and homeostatically related morphological , physiological, 
and behavioral features that characterize its members. The definitional role 
of mechanisms of homeostasis is reflected in the role of interbreeding in the 
modern species concept; for sexually reproducing species , the exchange of 
genetic material between populations is thought by some evolutionary bi­
ologists to be essential to the homeostatic unity of the other properties 
characte ristic of the species and it is thus reflected in the species definition 
t~ at they propose (see Mayr, 1970). The necessary indeterminacy in exten­
Sion of species terms is a consequence of evolutionary theory, as Darwin 
Observed : speciation depends on the existence of populations that are inter­
mediate between the parent species and the emerging one. Any "refine­
~en t" of classification that artificially eliminated the resulting indetermi­
\V~cy in classification would obscure the central fact about speciation on 

~Ch .the cogency of evolutionary theory depends . 
sp 1~I1arly, the property cluster and homeostatic mechanisms that define a 
en~~les must be individuated nonextensionally as a processlike historical 
tepIty. It is universally recognized that selection for characters that enhance 
evo~OdUctive isolation from related species is a significant factor in phyletic 
ing UlIon, and it is one that necessarily alters over time the species' defin-

Property cluster and homeostatic mechanisms (Mayr, 1970). 
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It follows that a consistently developed naturalistic conception 
accommodation of scientific language to the causal structure of the 
predicts indeterminacy for those natural kind or property terms that 
to complex homeostatic phenomena; such indeterminacy is a 
consequence of "cutting the world at its joints." Similarly, co 
developed naturalism predicts the existence of nonextensionally i 
ated definitional clusters for at least some natural kinds, and thus it 
as legitimate vehicles for the growth of approximate knowledge 
practices that would, from a more traditional empiricist 
like diachronic inconsistencies in the standards for the application 
natural kind terms. 

Homeostatic property cluster definitions represent a special kind 
ence to the world: instead of being possible conceptual phenomena 
content is dictated by the causal structure of the world , they are 
naturalistically and (perhaps) historically individuated causal 
in the world. They provide the most striking examples of the 
of accommodation of scientific language to causal structures. 
provide us with a number of insights into the ways in which 
constitutive metaphors may contribute to that accommodation. 

In the first place , consider the question of why metaphors are 
valuable devices for the introduction of theoretical language. 
when a term, t , is employed metaphorically as a theoretical term 
are invited to explore the similarities between the phenomenon 
by t in its metaphorical uses and the phenomenon to which t lite 
The cluster of properties that scientists associate with (real) t's is 
their thinking about metaphorical t's. If the choice of metaphor is 
strategy of investigation could be valuable for the study of any 
phenomenon but , I suggest , it may prove especially valuable in 
which the phenomenon referred to by t in its theory-constitutive 
cal use is a homeostatic property cluster phenomenon whose 
given by a property cluster rather than by a set of necessary and 
conditions. The metaphor may prove more valuable still if the 
ent of t is also a homeostatic property cluster kind whose essential 
is in that respect like that of its metaphorical referent. 

I speculate that the latter sort of situation obtains in the case 
famous scientific metaphors like the sustained metaphors of econo 
petition which have underwritten much of evolutionary theory, the 
(human) social metaphors invoked in descriptions of the 
ecology of nonhuman animals , and military metaphors in the 
bodily responses to disease . 

Consider also the question of whether or not we should 
theory-constitutive metaphors will in the course of successful 
cally become fully explicated or otherwise "frozen." At least 
think of explication of a theory-constitutive metaphor as 
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ifica tion of the natural definition of the phenomenon to which it refers, 
speccase of homeostatic property cluster phenomena suggests a negative 
the wer. Where a theory-constitutive metaphor (or any other expression) 
an: rs to such a phenomenon, there is no reason in general to believe that 
re ~ an explication is even possible . The properties that constitute the 
sllcrneostatic property cluster may not even be finite in number and they 
h~IY vary significantly from time to time or place to place, so that a finite 
~'aracterization of the~ (much .Iess a ~o.gnitively tractable characteriza-
. n) need not be possIble . It IS a stnkmg fact that , contrary to what 
~~piric i s t accounts of scientific language and scientific concepts would 
llggest, we can refer to and study successfully phenomena that could not 
~oSSiblY ~ave t~e s?rts of definitions empiricists envisioned as essential for 
scien tIfic mvestlgatlOn. 

Homeostasis, reference, and precision 

An unde rstanding of homeostatic property cluster definitions can also en­
hance our understanding of the semantics of theory-constitutive metaphors 
and other linguistic expressions as well. In offering an epistemic-access 
account of reference I identified a number of mutually reinforcing factors 
which , I argued , contributed toward the establishment of a referential 
connection between a term and a feature of the world. I did not propose to 
offer a definition of reference in terms of necessary and sufficient condi­
tions fo r a term to refer to a phenomenon and I suggested that no such 
conditions exist. I am now in a position to make that claim more precisely. I 
propose that reference itself is a homeostatic property cluster phenomenon 
and that the mutually reinforcing factors I identified are some elements of 
the defi ning cluster. 

I propose , moreover, that reference is a homeostatic property cluster 
~henomenon precisely because reference is an epistemic phenomenon and 
~Owledge is a homeostatic property cluster phenomenon. All plausible 

t eories of knowledge have it that cases of knowledge differ from other 
~~~es of true belief in being appropriately justified , or appropriately reli­
sp Yproduced or regulated , or both . One challenge in epistemology is to 
su~~lfy the degrees and combinations of justification and/or reliability that 
ho ce fo r knowledge. I suggest that knowledge is in fact defined by a 
thall1eostatic cluster of justificatory and reliability producing factors and 

t this fact explains both the "vagueness" of the notion of knowledge and 
~~ llu re of efforts to provide (even as an idealization) necessary and 
j1ent conditions for a true belief to be an instance of knowledge. I 

PhoP this theme, without the terminology of homeostatic property c1us­
e~omena, in Boyd (1983) and I sketch a defense of the related claim 

raltonality is a homeostatic property cluster phenomenon in Boyd 
). I believe that almost all the phenomena of special interest to 



530 RICHARD BOYD 

philosophers are homeostatic property cluster phenomena; for a 
of moral categories along these lines see Boyd (1988). 

An understanding of homeostatic property cluster phenomena also 
to clarify the issue of linguistic precision with respect to scientific 
erally and with respect to theory-constitutive metaphors in 
have already seen that with respect to the sort of imprecision that 
itself as ambiguity in the use of theoretical language the appropriate 
lies not in seeking a distinctly linguistic precision of the sort 
empiricists, that is , the adoption of conventional definitions in 
necessary and sufficient conditions. Instead what is required is the 
methodological precision capable of identifying cases of partial 

Empiricists were concerned as well with a different sort of 
imprecision - that displayed by "vague" terminology lacking a d 
extension. Part of the motivation for the empiricist conception of 
tional meaning was to provide a remedy for this sort of 
course the considerations rehearsed in our earlier discussion of 
precision suggest that - where vagueness is a problem to be a\lf"\; 

remedy is methodological precision leading to the theoretical 
indeterminateness. But, what the homeostatic property cluster 
of some natural kinds indicates is that vagueness in extension 
means always indicative of any imprecision at all. For some kinds, 
ness" in the application of the associated terminology is precisely· 
of precision in the accommodation of language to the causal 
world. If, as I have suggested, many theory-constitutive metaphors 
homeostatic property cluster phenomena , then we have an 
son for rejecting the empiricist conception of precision for those 

I do not mean to suggest that for such metaphors all the 
their application in practice will correspond to real vagueness in the 
ated phenomenon. Nor do I suggest that when a literal 
erty cluster term is metaphorically used to refer to a homeostatic 
cluster phenomenon there will be a neat match between the 
vagueness of its two referents . I do suggest , however, that the 
scientifically useful theory-constitutive metaphors may serve to 
of both the actual vagueness of some natural phenomena and 
limitations of the empiricist conception of linguistic precision . 

NOTES 

The present chapter is for Herbert Feigl and James J. Gibson. In 
focused on the question: how can we explain the role of metaphor in the 
tion of new scientific theories? I have not addressed the question: what 
metaphorical thinking play in theory invention? I find the second 
less important, but I do not have anything interesting to say about it. 
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Especially in developing my views on epistemic-access and reference I have 
I1cnefited from advice and criticism from a number of colleagues. I want espe­
cia lly to thank William Alston , Alex Goldstein , Hilary Kornblith, Barbara 
Koslowski , Richard Miller, Sydney Shoemaker, Robert Stalnaker, and Nicholas 
S\lIrgeon. 

The present essay is a revision of the original version which appeared in the 
1979 edition of this collection. Apart from minor revisions, the only new mate­
ria l is the material on homeostatic property cluster definitions described in the 
In troduction and developed in the sections entitled "Metaphors , property ho­
meostasis, and deference to nature" and "Homeostasis , reference , and preci­
sion." This material is also developed in Boyd (1988 , 1989, 1991) . 

I have not made any attempt to survey in the present version the extensive 
literature on naturalistic conceptions of knowledge and of reference that has 
appeared since the first version was published , nor have I surveyed the equally 
extensive literature on the relation between naturalistic conceptions of reference 
and issues in the philosophy of mind and the philosophy of psychology. The 
reader interested in recent developments might start with Burge (1986) , Devitt 
(1 98 1), Dretske (1981) , Fodor (1981) , Goldman (1986) , and Stalnaker (1984). 

Si nce Professor Kuhn has not rewritten his comments in light of the new 
material in the present version I want to say something about the relation of the 
new material to my disagreement with him over the relative merits of realist and 
social constructivist interpretations of scientific knowledge. I take the develop­
ment of the homeostatic property cluster theory of (some) natural kind defini­
tions to be important to the articulation of a naturalistic conception of scientific 
knowledge and of the semantics of scientific language on which the defense of 
realism ultimately depends . In that sense only I believe that it contributes to the 
defense of realism against social constructivism . The acknowledgment and articu­
lation of a version of the homeostatic property cluster account of certain kind 
defi nitions is plainly compatible with social constructivism. After all , social con­
structivists are no more Humeans about causal structures than are realists , and 
they can certainly portray scientists as defining some terms in terms of causally 
determined property correlations in the world(s) they study. Nothing in the 
present essay is designed to show that constructivist accounts of how such accom­
lllodations to causal structure are secured in scientific research must be inferior 
to rea list ve rsions. I discuss the relative merits of realist and constructivist ac­
cBou nts of such accommodation in Boyd (1990a , 1990b, 1991) and especially in 

oyd (1992) . 

~ere , and in other entries on this list , I have abused the use-mention distinc-

Clan . The reader will have no difficulty in providing (somewhat tedious) but 
orrect f l . . It . . re Ormu atlons of these pomts. 

Or 1 ~.l mporta nt to understand in just what respect natural kinds are "objective" 
kind~ndepe~den~ly existing. " According to the account offered here, natural 
kind are dlsclphne- or mterest-relative . That is , the "naturalness" of a natural 
(Or CO nsists III the fact that its members have relevantly similar causal powers 
SortCa Usal histories , etc.). Relevance of similarity is assessed with respect to the 
are ~ of eVeryday reports , inductive generalizations , or theory constructions that 

eqUlred for the particular practical or theoretical projects that the relevant 
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endedness or inexplicitness of metaphor has an important (and I 
precise) parallel in the process by which scientific terms are introduced 
thereafter deployed. However scientists apply terms like "mass," " 
ity," "heat," "mixture," or "compound" to nature, it is not ordinarily 
acquiring a list of criteria necessary and sufficient to determine the 
ents of the corresponding terms . 

With respect to reference, however, I would go one step further 
Boyd. In his chapter, the claims for a parallel to metaphor are 
restricted to the theoretical terms of science. I suppose that they often 
equally for what used to be called observation terms, for example 
tance," "time," "sulphur," "bird, " or "fish ." The fact that the last of 
terms figures large in Boyd 's examples suggests that he is unlikely to 
agree. He knows as well as I that recent developments in phil 
science have deprived the theoretical/observational distinction of 
resembling its traditional cash value . Perhaps it can be preserved 
distinction between antecedently available terms and new ones 
at particular times in response to new scientific discoveries or in 
But, if so, the parallel to metaphor will hold for both . Boyd makes less 
he might of the ambiguity of the word "introduced. " Something 
properties of metaphor is often called upon when a new term is . 
into the vocabulary of science. But it is also called upon when such 
by now established in the common parlance of the profession - are 
duced to a new scientific generation by a generation that has 
learned their use . Just as reference must be established for each new 
ment in the vocabulary of science , so accepted patterns of reference 
be reestablished for each new cohort of recruits to the sciences. The 
niques involved in both modes of introduction are much the same, and 
therefore apply on both sides of the divide between what used to be 
"observational" and "theoretical" terms. 

To establish and explore the parallels between metaphor and 
fixing , Boyd resorts both to the Wittgensteinian notion of natural 
or kinds and to the causal theory of reference. I would do the same, 
significantly different way. It is at this point that our paths begin to 
To see how they do so, look first at the causal theory of reference 
Boyd notes, that theory originated and still functions best in 
proper names like "Sir Walter Scott." Traditional empiricism 
that proper names refer by virtue of an associated definite dP""CIW' 

chosen to provide a sort of definition of the name: for example, 
the author of Waverley. " Difficulties immediately arose , because the 
of the defining description seemed arbitrary. Why should being the 
of the novel Waverley be a criterion governing the applicability of the 
"Walter Scott" rather than a historical fact about the individual to 
the name , by whatever techniques , does refer? Why should having 
Waverley be a necessary characteristic of Sir Walter Scott but 
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1 Ivanhoe a contingent one? Attempts to remove these difficulties by 
IC\ ng more elaborate definite descriptions , or by restricting the characteris­
US s on which definite descriptions may call, have uniformly failed . The 
(I.~usa l theory of reference cuts the Gordian knot by denying that proper 
c~lmes have definitions or are associated with definite descriptions at all. 
n' lnstead , a name like "Walter Scott" is a tag or label. That it attaches to 

nc individual rather than to another or to no one at all is a product of 
~ i story . At some particular point in time a particular infant was baptized or 
dubbed with the name "Walter Scott ," which he bore thereafter through 
whatever events he happened to experience or bring about (for example , 
writing Waverley). To find the referent of a name like "Sir Walter Scott" or 
"Professor Max Black ," we ask someone who knows the individual about 
whom we inquire to point him out to us. Or else we use some contingent 
fact about him , like his authorship of Waverley or of the paper on meta­
phor, to locate the career line of the individual who happened to write that 
work. If, for some reason, we doubt that we have correctly identified the 
person to whom the name applies , we simply trace his life history or lifeline 
backward in time to see whether it includes the appropriate act of baptism 

or dubbing. 
Like Boyd , I take this analysis of reference to be a great advance , and I 

also share the intuition of its authors that a similar analysis should apply to 
the naming of natural kinds; Wittgenstein 's games , birds (or sparrows), 
metals (o r copper), heat , and electricity. There is something right about 
Putnam's claim that the referent of "electric charge" is fixed by pointing to 
the needle of a galvanometer and saying that "electric charge" is the name 
of the physical magnitude responsible for its deflection . But , despite the 
amount that Putnam and Kripke have written on the subject , it is by no 
~eans clear just what is right about their intuition . My pointing to an 
Ind ividual, Sir Walter Scott, can tell you how to use the corresponding 
name correctly. But pointing to a galvanometer needle while supplying the 
name of the cause of its deflection attaches the name only to the cause of 
that parti cular deflection (or perhaps to an unspecified subset of galva-
no;eter defl ections) . It supplies no information at all about the many 
ot er Sorts of events to which the name "electric charge" also unambigu-
Ously f .. n re ers. When one makes the transitIOn from proper names to the 
i:~es of natural kinds , one loses access to the career line or lifeline which , 
ent e ca.se ~ f proper names , enables one to check the correctness of differ­
falll;PPhcatlons of the same term . The individuals which constitute natural 

hI les do have lifelines , but the natural family itself does not. 
be IS In dealing with difficulties like this one that Boyd makes what I take to 
"epan un fortunate move. To get around them he introduces the notion of 
Or ,I,~em ic access," explicitly abandoning in the process all use of "dubbing" 

aptlsm" and implicitly, so far as I can see , giving up recourse to 
on as well . Using the concept of epistemic access , Boyd has a number 
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of cogent things to say both about what justifies the use of a pa 
scientific language and about the relation of a later scientific language to 
earlier one from which it has evolved . To some of his points in this area I 
be returning. But despite these virtues, something essential is lost, I thi 
the transition from "dubbing" to "epistemic access. " However im 
developed, "dubbing" was introduced in an attempt to understand 
the absence of definitions, the referents of individual terms could be 
lished at all. When dubbing is abandoned or shoved aside , the link it 
vided between language and the world disappears as well. If I 
Boyd's chapter correctly - something I do not take for granted - the 
lems to which it is directed change abruptly when the notion of 
access is introduced . Thereafter, Boyd seems simply to assume that 
adherents of a given theory somehow or other know to what their 
refer. How they can do so ceases to concern him . Rather than extending 
causal theory of reference , he seems to have given it up . 

Let me therefore attempt a different approach. Though ostension is 
in establishing referents both for proper names and for natural kind 
the two differ not only in complexity but also in nature . In the 
proper names , a single act of ostension suffices to fix reference. 
you who have seen Richard Boyd once will , if your memories are 
able to recognize him for some years. But , if I were to exhibit to you 
deflected needle of a galvanometer, telling you that the cause of the 
tion was called "electric charge ," you would need more than good 
to apply the term correctly in a thunderstorm or to the cause of the 
of your electric blanket. Where natural-kind terms are at issue, a 
of acts of ostension are required. 

For terms like "electric charge, " the role of multiple os tensions is 
cult to make out , for laws and theories also enter into the est 
reference. But my point does emerge clearly in the case of terms that 
ordinarily applied by direct inspection . Wittgenstein 's example, games, 
do as well as another. A person who has watched chess, bridge, 
tennis , and football , and who has also been told that each of them 
game , will have no trouble in recognizing that both backgammOn 
soccer are games as well . To establish reference in more puzzling 
prize fights or fencing matches, for example - exposure is required 
members of neighboring families. Wars and gang rumbles, for 
share prominent characteristics with many games (in particular, they 
sides and , potentially, a winner) , but the term "game" does not 
them. Elsewhere I have suggested that exposure to swans and geese 
an essential role in learning to recognize ducks (Kuhn , 1974). I 
ter needles may be deflected by gravity or a bar magnet as weI 
electric charge. In all these areas , establishing the referent of a 
kind term requires exposure not only to varied members of that 
also to members of others - to individuals , that is , to which the 

Metaphor in science 537 

herwise have been mistakenly applied. Only through a mUltiplicity of 
ot ch exposures can the student acquire what other authors in this book (for 
Sll example, Cohen and Ortony) refer to as the feature space and the knowl-
dgc of salience required to link language to the world. 

e If tha t much seems plausible (I cannot , in a presentation so brief, hope to 
ake it more) , then the parallel to metaphor at which I have been aiming 

rn ay be apparent as well. Exposed to tennis and football as paradigms for 
~e te rm "game ," the language learner is invited to examine the two (and 
soon, othe rs as well) in an effort to discover the characteristics with respect 
to which they are alike, the features that render them similar, and which 
are therefore relevant to the determination of reference. As in the case of 
Black's inte ractive metaphors , the juxtaposition of examples calls forth the 
similarities upon which the function of metaphor or the determination of 
reference depend . As with metaphor, also , the end product of the interac­
tion between examples is nothing like a definition , a list of characteristics 
shared by games and only games , or of the features common to both men 
anel wolves and to them alone . No lists of that sort exists (not all games 
have either sides or a winner) , but no loss of functional precision results. 
Both na tural-kind terms and metaphors do just what they should without 
satisfying the criteria that a traditional empiricist would have required to 
declare them meaningful. 

My talk of natural-kind terms has not yet , of course , quite brought me to 
metaphor. Juxtaposing a tennis match with a chess game may be part of 
what is required to establish the referents of "game," but the two are not , 
in any usual sense , metaphorically related. More to the point , until the 
~eferents of "game" and of other terms which might be juxtaposed with it 
In metaphor have been established , metaphor itself cannot begin . The 
person who has not yet learned to apply the terms "game" and "war" 
c?rrectly can only be misled by the metaphor, "War is a game," or "Profes­
~I.on a l foo tball is war. " Nevertheless , I take metaphor to be essentially a 
rlgher- leve l version of the process by which ostension enters into the estab­
Ish ment of reference for natural-kind terms. The actual juxtaposition of a 
~,enes of exemplary games highlights features which permit the term 
t game" to be applied to nature. The metaphorical juxtaposition of the 
t~r: s "game" and "war" highlights other features , ones whose salience had 
nat e reached in order that actual games and wars could constitute separate 
ter Ural fa milies . If Boyd is right that nature has "joints" which natural-kind 
ha:s alln to locate , then metaphor reminds us that another language might 

l'~ located different joints , cut up the world in another way. 
in n ose last two sentences raise problems about the very notion of joints 
boy~t,~re: and I shall return to them briefly in my concluding remarks about 

View of theory change. But one last point needs first to be made 
\ rnetaphor in science . Because I take it to be both less obvious and 

Undamental than metaphor, I have so far emphasized the metaphor-
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like process which plays an important role in finding the refe rents of 
tific terms . But , as Boyd quite rightly insists , genuine metaphors (or, 
properly analogies) are also fundamental to science , providing on 
sions "an irreplacable part of the linguistic machinery of a 
theory," playing a role that is "constitutive of the theories they 
rather than merely exegetical." Those words are Boyd 's, and the exam 
which accompany them are good ones. I particularly admire his discu 
of the role of the metaphors which relate cognitive psychology to com 
science, information theory, and related disciplines . In this area , I can 
nothing useful to what he has said . 

Before changing the subject , however, I would suggest that what 
does say about these "constitutive" metaphors may well have a bea 
wider than he sees. He discusses not only "constitutive" but also what 
calls "exegetical or pedagogical " metaphors , for example those which 
scribe atoms as "miniature solar systems." These , he suggests , are use 
teaching or explaining theories , but their use is only heuristic , for they 
be replaced by nonmetaphorical techniques . "One can say," he points 
"exactly in what respects Bohr thought atoms were like solar systems 
out employing any metaphorical devices , and this was true when B 
theory was proposed . " 

Once again , I agree with Boyd but would nevertheless draw atten 
the way in which metaphors like that relating atoms and solar 
replaced . Bohr and his contemporaries supplied a model in which 
and nucleus were represented by tiny bits of charged ma tter in 
under the laws of mechanics and electromagnetic theory. That 
placed the solar system metaphor but not, by doing so, a me 
process. Bohr's atom model was intended to be taken only mUlCO­
literally; electrons and nuclei , were not thought to be exactly like 
billiard or Ping-Pong balls; only some of the laws of mechanics and el 
magnetic theory were thought to apply to them ; finding out which 
apply and where the similarities to billiard balls lay was a central task 
development of the quantum theory. Furthermore , even when that 
of exploring potential similarities had gone as far as it could (it has 
been completed) , the mode l remained essential to the theory. W' 
aid , one cannot even today write down the Schrodinger equation 
complex atom or molecule , for it is to the model, not directly to 
that the various terms in that equation refer. Though not prepared 
now to argue the point , I would hazard the guess that the same in 
similarity-creating process which Black has isolated in the functJuwul 
metaphor is vital also to the function of models in science. Models 
however, merely pedagogic or heuristic . They have been too 
glected in recent philosophy of science . 

I come now to the large part of Boyd 's chapter that deals with 
choice, and I shall have to devote disproportionately little time 
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' . usS iO Il of it. That may, however, be less of a drawback than it seems, for 
dl ~c ltio ll to theory choice will add nothing to our central topic , metaphor. tt CI 
II 'IllY case, with respect to the problem of theory change, there is a great 
/n ,'I about which Boyd and I agree . And in the remaining area, where we 
dl~~lrlY differ, I have great difficulty articulating just what we di sagree 
c b l~ut. Both of us are unregenerate realists. Our differences have to do 
a 'th the commitments that adherence to a realist's position implies. But 
Wlither of us has yet developed an account of those commitments. Boyd's 
nee embodied in metaphors which seem to me misleading. When it comes 
II~ replacing them , however, I simply waffle . Under these circumstances, I 
~h llJl attempt only a rough sketch of the areas in which our views coincide 
and in which they appear to diverge . For the sake of brevity in that at­
tem pt. furthermore, I shall henceforth drop the distinction on which I have 
previously insisted between metaphor itself and metaphorlike processes. In 
these concluding remarks , "metaphor" refers to all those processes in 
wh ich the juxtaposition either of terms or of concrete examples calls forth a 
network of similarities which help to determine the way in which language 
attaches to the world . 

Presu pposing what has already been said, let me summarize those por­
tions of my own position with which I believe Boyd largely agrees. Meta­
phor plays an essential role in establishing links between scientific language 
and the world. Those links are not , however, given once and for all. Theory 
change. in particular, is accompanied by a change in some of the relevant 
metaphors and in the corresponding parts of the network of similarities 
through which terms attach to nature. The earth was like Mars (and was 
thus a planet) after Copernicus, but the two were in different natural 
fam ili es before . Salt-in-water belonged to the family of chemical com­
POu nds before D alton , to that of physical mixtures afterwards. And so on . I 
believe, too , though Boyd may not , that changes like these in the similarity 
network some times occur also in response to new discoveries , without any 
change in what would ordinarily be referred to as a scientific theory. Fi­
~all y, these a lte rations in the way scie ntific terms attach to nature are not _ 
t~gl Ca l empiricism to the contrary - purely formal or purely linguistic . On 
v e,Con trary, they come about in response to pressures generated by obser­
s~lIon Or experiment, and they result in more effective ways of dealing with 
Co Ille aspects of some natural phenomena. They are thus substantive or 

gnl! lve. 

A;hese aspects of Boyd's and my agreement should occasion no surprise. 
the Other one may, though it ought not. Boyd repeatedly emphasizes that 
Pas C~usa l theory of reference or the concept of epistemic access makes it 
OppSI .Ie to compare successive scien tific theories with each other. The 
bee~s'ng, view, that scientific theories are incomparable, has repeatedly 

attnbuted to me , and Boyd himself may believe I hold it. But the 
On which this interpretation is imposed includes many explicit exam-
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pIes of comparisons between successive theories . I have never 
either that they were possible or that they were essential at times of 
choice . Instead , I have tried to make two rather different points. 
comparisons of successive theories with each other and with the 
never sufficient to dictate theory choice. During the period when 
choices are made , two people fully committed to the values and m 
science, and sharing also what both concede to be data , may 
legitimately differ in their choice of theory. Second , successive 
incommensurable (which is not the same as incomparable) in the se 
the referents of some of the terms which occur in both are a function 
theory within which those terms appear. There is no neutral I 
which both of the theories as well as the relevant data may be tran 
purposes of comparison . 

With all of this I believe , perhaps mistakenly, that Boyd agrees. 
then our agreement extends one step further still. Both of us see 
causal theory of reference a significant technique for tracing the 
ities between successive theories and, simultaneously, for 
nature of the differences between them. Let me provide an 
cryptic and simplistic example of what I , at least , have in mind. 
niques of dubbing and of tracing lifelines permit astronomical indi 
say, the earth and moon, Mars and Venus - to be traced through 
of theory change, in this case the one due to Copernicus. The 
these four individuals were continuous during the passage from 
to geocentric theory, but the four were differently distributed aIIlUIIK ~ 
ral families as a result of that change. The moon belonged to the 
planets before Copernicus , not afterwards; the earth to the family 
ets afterwards , but not before . Eliminating the moon and adding 
to the list of individuals that could be juxtaposed as paradigms for 
"planet" changed the list of features salient to determining the 
that term . Removing the moon to a contrasting family increased the 
That sort of redistribution of individuals among natural families or 
with its consequent alteration of the features salient to reference, is, 
feel, a central (perhaps the central) feature of the episodes I have 
ously labeled scientific revolutions . 

Finally, I shall turn very briefly to the area in which Boyd's 
suggest that our paths diverge. One of those metaphors , reiterated 
out his chapter, is that scientific terms "cut [or can cut] nature at its 
That metaphor and Field 's notion of quasi-reference figure large in 
discussion of the development of scientific terminology over tirne. 
languages succeeded, he believes, in cutting the world at , or close 
of its joints. But they also often committed what he calls "real 
classification of natural phenomena," many of which have since 
rected by "more sophisticated accounts of those joints." . The. s 
guage may, for example, "have classified together certam thing 

~ .... ~-
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'e no important similarity, or [may] have failed to classify together, 
nil.' gs which are, in fact , fundamentally similar" (italics added). This way 
thi n . h I h d . f hI ' I . . . , f talking IS , owever, on y a rep rase versIOn 0 t e c asslca empmclsts 
o osition that successive scientific theories provide successively closer ap­
p. xirn ations to nature. Boyd's whole chapter presupposes that nature has 
PI ~ and only one set of joints to which the evolving terminology of science 
OOmes closer and closer with time. At least , I can see no other way to make 
cOnse of what he says in the absence of some theory-independent way of 
~~stiOgui s hing fundamental or important similarities from those that are 
uperjicial or unimportant. I 

5 To describe the successive-approximation view of theory change as a 
presuPposition does not , of course , make it wrong, but it does point to the 
need fo r arguments missing from Boyd's paper. One form such arguments 
might take is the empirical examination of a succession of scientific theo­
ries. No pair of theories will do, for the more recent could, by definition , be 
declared the better approximation . But, given a succession of three or 
more theories directed to more-or-less the same aspects of nature, it should 
be poss ible , if Boyd is right, to display some process of bracketing and 
zeroing in on nature's real joints . The arguments which would be required 
are both complex and subtle. I am content to leave open the question to 
which they are directed. But my strong impression is that they will not 
succeed. Conceived as a set of instruments for solving technical puzzles in 
selected areas, science clearly gains in precision and scope with the passage 
of time. As an instrument, science undoubtedly does progress . But Boyd's 
claims are not about the instrumental effectiveness of science but rather 
about its ontology, about what really exists in nature , about the world 's real 
jOints. And in this area I see no historical evidence for a process of zeroing 
I~ . As I have suggested elsewhere , the ontology of relativistic physics is , in 
sign ifica nt respects , more like that of Aristotelian than that of Newtonian 
physics. That example must here stand for many. 
h Boyd's metaphor of nature 's joints relates closely to another, the last I 
~h all attempt to discuss. Again and again, he speaks of the process of 
th eory change as one which involves " the accommodation of language to 
t e World. " As before, the thrust of his metaphor is ontological; the world 
: .Wh ICh Boyd refers is the one real world , still unknown but toward which 
\V:~nce pro<:eeds by successive approximation. Reasons for being uneasy 
ing ~hatPoll1t of view have already been described, but this way of express­
\Vh t e VleWpOll1t enables me to phrase my reservations in a different way. 
\Vhi~~ IS the world , I ask , if it does not include most of the sorts of things to 

the actual language spoken at a given time refers? Was the earth 
a planet in the world of pre-Copernican astronomers who spoke a 

in which the features salient to the referent of the term "planet" 
sp its attachment to the earth? Does it obviously make better sense 

eak of accommodating language to the world than of accommodating 
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the world to language? Or is the way of talking which creates that 
tion itself illusory? Is what we refer to as " the world" perhaps a 
mutual accommodation between experience and language? 

I shall close with a metaphor of my own . Boyd's world with its 
seems to me, like Kant's " things in themselves, " in principle unknowlil 
The view toward which I grope would also be Kantian but without 
in themselves" and with categories of the mind which could change 
time as the accommodation of language and experience proceeded. A 
of that sort need not, I think , make the world less real. 

NOTE 

In revising the manuscript to which this paragraph and those 
addressed , Boyd has pointed out that both natural kinds and nature's 
be context- or discipline- or interest-relative. But , as note 2 to his 
indicate, that concession does not presently bring our positions closer 
It may do so in the future , however, for the same root note 
position it defends . Boyd concedes (mistakenly, I think) that a kind 
'objective' " to the extent that it is context- or discipline-dependent. 
construal of "objective" requires that context-independent bounds be 
for context-dependence . If any two objects could , in principle , be 
similar by choice of an appropriate context , then objectivity, in Boyd's 
would not exist. The problem is the same as the one suggested by the 
which this footnote is attached . 

~ .----

23 

Metaphorical imprecision and the "top­
down" research strategy 

ZENON W. PYLYSHYN 

In discussing Boyd's interesting and provocative thesis concerning the role 
of metaphor in the development of scientific understanding , I shall focus on 
seve ra l issues which strike me as particularly relevant to the new discipline 
of cognitive science (which takes a computational approach to the study of 
cogni tion) . In doing so, I shall occasionally adopt a translation of some of 
his terminology into terminology more familiar to me , thus perhaps exhibit­
ing some metaphorical usage of my own. 

The four main points that I shall address are the following. First, I 
suggest that important as it is, the accommodation of linguistic usage is only 
?ne pa rt of the sort of accommodation of conceptual schemata that occurs 
In ontogenetic development , and which in my opinion , remains as deep a 
mystery as it was in Socrates ' time . Second , as I wonder why I find some of 
Boyd 's own metaphors enlightening without at the same time compelling 
~e to accept some of his conclusions , I suggest that in cases where views 
~I ffe r, "aiming at" will not substitute for detailed argument. Third , since I 
nd Boyd 's discussion of imprecision to be particularly interesting , I try to 

~el a te thi s notion to my own bias concerning the utility of certain kinds of 
:~ prec i sion (referential , not logical) in the development of cognitive 
e eory. And finally, recognizing that Boyd and I do not share the same view 
s~nCerning particular examples of metaphors in cognitive psychology, I 
as eeu late on what gives some scientific descriptions the right to bear the 
III CfJPtlo n " literal" - and suggest that computation is a literal rather than 

etapho· I · f .. flca view 0 cogmtlOn. 
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Conceptual accommodation and linguistic usage 

Boyd's presentation can be viewed as related to a question of long 
in psychology as well as in the philosophy of science. It is that 
equilibrium between two essential but antagonistic processes by which 
mental world comes to terms with our experiences. Piaget calls these 
cesses "assimilation" and "accommodation ." "Assimilation" refers to 
process by which the environment is made cognitively accessible by . 
rating some of its effects into relatively stable intellectual systems 
"schemata." Accommodation , on the other hand , refers to the slower 
no less systematic and persistent manner in which the schemata t 
change in response to the demands of the environment. 

One way of presenting the difficult and far-reaching problem posed 
this opposition - which some might even call the basic paradox of 
tion and learning - is in terms of the question : How is it possible 
acquire new knowledge? If one's intellectual apparatus consists of a set 
concepts or conceptual schemata which are the medium of thought, 
one can only learn (or apprehend) what can be expressed in terms of 
concepts. On the other hand , if it were possible to observe and to 
new "knowledge" without benefit of these concepts , then such 
edge" would not itself be conceptual or be expressed in the medium 
thought, and therefore it would not be cognitively structured, int ...... "t.i 

with other knowledge , or even comprehended. Hence , it would be 
tually inaccessible. 

This paradox , in one form or another, has been with us at least since 
time Socrates offered his "learning as recollecting" solution in the 
Almost every major cognitive theoretician - from Hume to Newell 
Simon (1976) - has had a crack at it. Recently Fodor (1975) has 
strong case against the whole class of empiricist accounts of concept 
tion, thus giving the Socratic position new life . 

The paradox arises because we need terms or categories or concepts 
order to structure our experience and to serve as a vehicle for tokens 
thought. But then we immediately run into the problem of explaining 
it is possible to think about new things , and especially how new 
carving up our experiences are possible . The universal solution in 
porary experimental psychology (as well as much of artificial intel 
has been to consider new concepts as being characterized in terms 
ones (plus logical connectives) , that is , a definitional view of 
acquisition . But this view, as many have argued (e.g ., Fodor, 1975; 
Fodor & Garrett, 1975 ; Kintsch , 1974), and as Boyd concurs , is 
tally incapable of dealing with the problem. For one thing, since 
tions are logically eliminable , this approach does not actually add 
concepts but merely alters the accessibility to combinations of. 
available ones. For another, it simply appears to be an inconveOlent 
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f 
life that, with very few exceptions, there are no criterial definitions 

o , va ilable for natural concepts . 
,I In some psychological circles a recent response to this difficulty (and 

ther closely related ones) has been to abandon , or at least to augment, 
~o nceptual schemata by introducing a number of metaphorical devices -
c
uch 

as internal analogues , images , prototypes , and the like . Now, one 
Snight wonder why I have been referring to concepts as literal things and 
:hcn in the last sentence why I have switched to talking about analogues 
and images as metaphorical. At this point , I simply wish to present an 
example of an evaluative use of the term "metaphor" from my point of 
vi eW (a sort of ostensive reference to metaphor) so that I can pick up this 
theme again later. For the present, I shall simply offer the claim that none 
of these expedients addresses the assimilation-accommodation paradox 
but merely postpones it in one way or another. 

Befo re turning to Boyd's proposal , I should point out that in my view, 
Boyd only addresses a part of the problem - and not even what I take to be 
the most crucial part - because he confines himself almost exclusively to 
discussing the use of linguistic terms (verbal labels) rather than to the 
general case of the acquisition of internal concepts. This may partly reflect 
his concern in this essay with linguistic issues (metaphor in particular). But 
it may also be that he accepts the philosophical position to which many of 
the people Boyd cites subscribe which denies the existence of such abstract 
private terms. 

For these people , thoughts are thought in English or some other natural 
language, not in a language-free "mentalese" - though many of these peo­
ple reluctantly and uneasily leave open the possibility that images or some 
other sorts of entities may also play an as yet undetermined role (e.g. , both 
Boyd and Fodor imply this possibility). I shall not take time to argue for the 
plausibility (or, indeed , the necessity) of such an abstract private concep­
tual system (but see Pylyshyn, 1978a; and Fodor, 1975). I do want to briefly 
Suggest , however, that although some of Boyd's discussion may be relevant 
to concepts as well as to linguistic terms , much of it is not , so that the 
assimilation-accommodation problem is not resolved . The only aspect of 
th is problem that is directly addressed is that of linguistic accommodation 
and, more specifically, that of accommodating linguistic usage. 

l.n comparing the problem of linguistic usage with that of conceptual 
aSSimilation and accommodation , one might note several striking differ-
ences C 'd . P . ' onSI er, for example , the process whereby the use of terms 10 the 
t~bh~ natural language accommodates to various constraints. According to 
p e View advocated by Boyd (which, as I understand it, is essentially that of 
wutnam, 1975a) , we begin by applying a term to paradigm situations where 
see believe its referent is exemplified , and continue to refine and adjust the 
w~;e ? f the term as we discover new essential features of situations in 

eh It seems appropriate to use that term. 
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Thus, when we use the term "water" to refer to the stuff in the bucket 
are really "aiming at" a deeper essence (which we cannot yet define) 
are prepared to accommodate our use of the term when we discover 
ice and steam contain the same essential substance (at least from 
perspectives relevant , say, to scientific theories and perhaps also to 
contexts as well). In other words , a prerequisite for such 
that our use of the term is not fixed by stable perceptual or bi 
conditions but depends on various kinds of common-sense conside 
(such as who is likely to know best , where one can find out the 
facts , how similar this is to other situations, what a plausible guess 
be, and so on). Any change in usage, therefore , involves unders 
plausible reasoning, and decision. 

Such, however, is not the case for terms in the private languag~ 
concepts - especially those for which there are no corresponding 
items in the public vocabulary. Let us accept for the moment the need 
distinct internal vocabulary of symbols, which are amodal and refer to 
things as equivalence classes of perceptual patterns and also serve as 
jects of such things as beliefs, desires , and fears. Whatever such terms 
it would seem that unlike public linguistic terms, there is no room here 
reasoning about them and choosing the scope of their referents. 
may decide to call both this and that by the same name (for example, 
and ice) I cannot in the same sense decide on the basis of evidence that 
and that are really cognitively equivalent (that is indiscernible) and 
fore fall under the same concept . 

The reason for this difference between concepts and words is that 
former are by hypothesis the elements over which our perception, 
hension , memories, beliefs , and reasoning take place. They are the 
symbols which distinguish the content of our mental representation. 
though we do have representations of words as lexical items, as 
shapes, as graphical shapes , and so forth , as well as independent represent 
tions of what words refer to (the latter being a prerequisite to learning 
association of words with things , as well as prerequisite for some 
reasoning in nonverbal organisms), we do not have such dual represe~ 
tions of concepts - at pain of infinite regress. To use a computer metapb! 
concepts are terms of the wired-in machine language. That is why 
unlike words , cannot have the kind of ambiguity associated with 
onyms or homographs. 

Yet this dual representation or meta-access to concepts is what we 
need in order to rationally alter the referents of concepts in rp.SOC 
changing beliefs. In other words, this suggests that we do not 
have beliefs, about concepts but only about what they refer to . A 
we cannot change what the referents of concepts are in the same 
we can change the way we publicly express such beliefs or the way 
linguistic terms . The difference is that in the case of words 

l ~ 
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nponent of reason and choice which mediates between cognitive content COl . 
d outward expressIOn . I can choose what words I use , whereas I cannot 

lIn thc same sense choose the concepts in terms of which I represent the 
In 
world. 

All this, of course, is not to suggest that the concepts in terms of which 
ur knowledge is structured are fixed , or that they cannot change in re­

o onse to new knowledge . Indeed, it is the fact that they do change which 
S~i SCS the assimilation-accommodation problem in the first place . How­
rver. it suggests that the mechanisms by which concepts change their refer­
:nts (o r by which percepts and thoughts change their content) may not be 
the same as those by which the use of linguistic terms changes. Thus Boyd's 
papcr is a contribution to understanding how language usage accommo­
dates: The assimilation-accommodation puzzle of greatest concern to cog­
nit ivc psychologists remains . 

Reference and the metaphor of epistemic access 

Accord ing to Boyd , reference fixing is a process of linguistic accommoda­
tion , whose goal is to provide continuing epistemic access to an intended 
essential aspect of some situation. Because language "extends the senses" 
by giving us indirect knowledge (such as shared social knowledge and 
reports of findings) by focusing our joint efforts (say to investigate certain 
phenomena) and enabling us to discuss referents of terms , Boyd takes this 
sort of reaching out for knowledge - or epistemic access - to be "the mark 
of reference." Though one might quarrel with the exclusive attention given 
to the communicative use of language , there is no doubt that providing 
access to knowledge is one of the fundamental values of language. By 
fOCusing on this aspect of language , Boyd does weave an interesting ac­
COunt of how language use evolves adaptively under certain pressures . 

For cxa mple, the establishment of a reference for general terms (i.e . , 
tb~rm s other than proper names) begins with an ostensive example or "dub-

In " 
f g and the use of the term then gradually evolves under subtle pressure 
1'0 . 
emI ts use by others (particularly experts) and by the demands of nature . 

thonsequently (at least in science) , the term eventually accommodates to 
e " 

r 'fi causal structure of the world." Thus , general terms can truly be said to i:.er, even though what they refer to cannot be explicitly defined , because 
as

lS 
SOmething like the functional essence of the exemplar, that is, it is that 

an~e~t Which enters into causal relations , which has yet to be explicated in 
1'heta ll , and to which linguistic usage will eventually accommodate. 

tic U IS IS an interesting and , in many ways, illuminating account of linguis­
~age and its relation to the reasoned search for knowledge . It has a 

e.r of useful consequences quite apart from sharpening some technical 
In the philosophy of language. One is that the disturbingly variable 

Un ce rtain relation that (superficially) appears to exist between terms 



548 ZENON W. PYLYSHYN 

and what we think of as their referents is given an account in terms of 
underlying, currently "inarticulable," referent , together with 
social, and common sense reasoning principles , which tend to 
convergence of usage onto these real underlying referents. This 
position has natural implications for viewing theory change in sci 
which I shall return later). 

Another consequence is that by denying a number of 
tinctions - such as that between modification of linguistic usage and 
ine empirical discoveries, or that between linguistic and methodoln 
precision - Boyd is able to illuminate an underlying unity among a 
of phenomena by relating them to the dialectical process of 
knowledge or epistemic access . And finally, this view of the 
between terms and their referents leads Boyd to locate a natural 
metaphor in science. Metaphor is seen as simply providing an 
ostension for initiating the reference fixing process by which Illl.l!.Ullill 

age eventually accommodates to the "causal structure of the 
this account , metaphors are not qualitatively different from other 
terms in science . They are all seen as having real underlying refpr, 

serving as stages in the ongoing process of providing epistemic 
Though this is an elegant story, there are nonetheless a number of 

about it which are , at least , discomforting. For instance , I am 
uneasy about the recursive flavor of the discussion of metaphor, 
the account itself is distinctly metaphorical. If I were to accept 
conclusion , I would naturally appreciate the essential contribution 
his theory of constitutive metaphors makes to his presentation. 
other hand , if I should find the metaphors (say, the metaphor of 
at") to be unilluminating , then I suppose I should not accept the 
about the value of metaphor in such arguments. This gives me a 
dizzy feeling, because I do find Boyd's metaphors illuminating, and 
the same time , I feel that his long paper has been somewhat 
proverbial Chinese feast and that in a short time I shall be hungry 

My problem is that while I enjoyed the insights and agree with 
what Boyd has to say, I do not see how this type of argument, 
appeals to notions as seemingly diffuse as that of epistemic access, 
made to carry much explanatory weight. One must distinguish 
general programmatic enterprise of trying to illuminate a new phenOm 

and the much more demanding goal of establishing the validity of 
planatory theoretical principle . For example, some quite specifiC 
claims that Boyd makes demand much more than the sort of 
treatment afforded by metaphorical discussion (however ;\OoeaUJII 
might be) : They demand an argument. 

Consider, for example , the claim that there is continuity of 
during scientific revolutions, rather than a change of reference, 
people have claimed (for example , that classical terms like 
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" ngth ," "time," and so on continued to have the same referents with the 
~cvcnt of special relativity or quantum mechanics) . Now there is surely a 

~ se in which the acquisition of knowledge about something continues 
se ~isturbed through revolutionary theory change. Furthermore, this some­
~nng is doubtlessly somehow epistemically related to the use of the crucial 
t l ~ms. Thus, if reference is to be identified with epistemic access, I suppose 
te c would be entitled to say that reference is maintained. But that seems 
~~e a di stinc~ly. unen!ight~ning conclusion, inasmuch as it is more a stipula­
·on of linguIstic polIcy (I.e . , on how to use the word "reference") than a 

~~ct about theory change . Of course , if we knew what it was that the terms 
were in tended to designate, then we could say whether the referents had 
changed, but in the epistemic-access view this is not possible . 

I do not see how the epistemic-access story allows one to draw the 
continuity conclusion. We can either attend to the common features of 
terms before and after the theory change , and conclude that they had 
always referred to the same essence , or else we can attend to their differ­
ences and conclude that the use of the same name was incidental. For 
example, the continued use of the same terms could be viewed as a conse­
quence of trying to make the new referent intelligible in terms of old 
concepts, or it may be a retrospective rationalization of the earlier enter­
prise. At least , such alternatives are not a priori implausible - especially 
since the exegesis of earlier scientific and technical work is notorious in its 
tendency to rewrite history so as to give the appearance of unrelenting 
progress (cf. Smith, 1970) . 

According to such an alternative approach , metaphor might even be 
invoked to he lp build a bridge between two world views - not , as Boyd 
says, to introduce terminology for putative new features of the world , but 
~o help make the two views mutually intelligible by emphasizing, or even 
I~ducing, a similarity between them . I am not seriously proposing this as a 
VIew of theory change but merely pointing out that so long as we confine 
?ur diSCUSSion of these issues to such general metaphorical levels as are 
Involved when we invoke epistemic access , the arguments have little force 
oVer othe r plausible ways of talking. 

a ~ha t all this suggests to me is that while metaphors may be interesting 
o~ InSIghtful in certain contexts and relative to certain goals, there are 
thi er Co ntexts in which they are quite powerless to settle an issue. I think 
be S IS re lated to the notion of imprecision in science and to the way it can 
an ~XP l o Ited for progress . Because Boyd and I are in agreement that this is 

lll portant notion , I propose to devote the next section to it. 

Precision and the "top-down" strategy 
arg . 

Ulng for the importance of the computational approach to cognitive 
logy recently (Pylyshyn , 1978a) , one of my points was related to the 
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precision issue. Because I want to refer to this point later in the 
I shall begin by quoting what I wrote then. 

. just as there are two sources of understanding - the empirical 
rational - so there are two corresponding loci of rigor. One can be 
operationally defining one's constructs and sticking close to the expe 
One can also be rigorous by ensuring that one's theoretical ideas are 
consistent, and logically sound. One can then try to capture one's i 
bring everyday knowledge to bear on the development of theoretical 
some confidence that they are neither incoherent nor contradictory, and 
more with some way of exploring what they entail. The point is that there 
and worse places for introducing rigor into an evolving discipline. 

What I was arguing for was the benefit, at certain stages in 
the theory, of what is sometimes referred to as a "top-down 
There are various ways of understanding and pursuing a top-down 
strategy. Functional analysis as typically practiced is one sort of 
approach. It attempts to account for the behavior of a system as a 
box, " in terms of the interaction of smaller black boxes, which 
subfunctions, and each of which is also explained in a similar way. 
the regress ends when the function carried out by a black box is 
simple, and its function can be subsumed under physical prin 
example, they are instantiated in a machine) . This strategy is 
typical of functional analysis, but it is also fundamental to syn 
design of systems. In computer science it is called "structured 
ming" and is the standard method of designing computer 
thermore , some version of this sort of top-down approach is ubiq 
scientific progress. 

As Simon (1969) remarks , 

We knew a great deal about the gross physical and chemical behavior of 
before we had a knowledge of molecules , a great deal about molecular 
before we had an atomic theory, and a great deal about atoms before we 
theory of elementary particles .. . This skyhook-skyscraper construction of 
from the roof down to the yet unconstructed foundations was possible 
behavior of the system at each level depended on only a very approximate. 
fied, abstracted characterization of the system beneath. This is lucky, else 
of bridges and airplanes might depend on the correctness of the "Eightfold 
looking at elementary particles . (p. 17) 

It is useful to recognize several different dimensions which 
the top-down "direction." The functional analysis case and the 
cited by Simon emphasize the systematic reduction aspect. It is not 
gains precision in descending the explanatory reduction hierarchY· 
one gains is a deeper, more general, and therefore a more complete. 
nation. In artificial intelligence (a discipline generally viewed as 
to a top-down analysis of intelligent action), the primary goal is to 
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I ods which are sufficient for some particular problem domain , and to 
JlIet l one concern over a number of other important questions, such as its 
Post~ ed similarity to human mechanisms. As a methodology for theory 
de

ta 
truction in cognitive psychology, it contrasts with the more traditional 

COflSom_ up approach, which has typically been to infer isolated mechanisms 
bottccount for experimental results, while postponing the question of how 
to ae mechanisms might be employed, or how they might arise as part of a 
theS 

rC general method. 
fll~nother traditional approach has been to operationally define proper­
. s or parameters that can be used to predict experimental results , while 

uestpon ing the explanation of how these properties come about, or what 
POore general role they might have in cognition. The difference between 
:p-down and bottom-up approaches in this case is again not a question of 
precision so much as a question of the priority of various criteria and of 
what so rt of incompleteness is considered most tolerable. The top-down 
approach of cognitive science and artificial intelligence tolerates incom­
pleteness in specifiability of detailed correspondence with experiments in 
favor of accounting for the possibility of certain performance skills. 

The latter way of putting it shows the top-down dimension to be rather 
closely related to the strategy, which Boyd discusses, involving the use of 
metaphor, and which he contrasts with the empiricist position. Use of 
metaphor is intended to "provide a way to introduce terminology for fea­
tures of the world whose existence seems probable , but many of whose 
fundamental properties have yet to be discovered." This initiates a direc­
tion of research beginning with diffuse epistemic access and hopefully con­
vergi ng onto important causal entities. This convergent focusing strategy is 
a top-down approach , which like the other examples cited above, post­
~ones certain crucial commitments (such as entailed by operational defini­
hons) wi th the intention of avoiding the most costly potential dead ends. 
~here is a general principle behind this strategy which is recognized in 

artificial inte lligence and variously referred to as the "principle of least 
Commitment" or the "principle of procrastination" or the "wait and see 
strateg " ( . . . a . Y see, for example , Marr, 1976). ThiS IS a computatIOnal strategy 
a~~:led to methods of visual processing, problem solving, and language 

YSIS, which says, roughly, that one should proceed in such a way as to 
, Whenever possible, doing something (e.g., making an inductive 

III ~h ich subsequent discoveries may force one to undo. This, it seems 
e, IS the heart of most of the top-down strategies and contrasts with the 

~Ist method which, in Boyd's words, "erects contrived categories as 
~efe rents of general terms at the cost of abandoning the project of 

na ture at its joints' ." Inasmuch as cutting nature at its joints is, 
. r , a prerequisite to formulating general causal laws , the "contrived 
"KOne " f t s requently have to be changed, or else very complex systems 

o be erected ad hoc as discoveries are made. 
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Despite the general top-down theme that is shared by the v 
pies cited above, there are significant differences among them. 
ences, I believe , account for why I personally find some particular 
top-down strategies to be more fruitful than others , and why I find 
types of imprecision to be more promising steps towards scientific 
than others. What I am trying to propose here is some way to 
between metaphors that I find revealing and those that I find 

Earlier, I referred to concepts and schemata as literal entities, 
internal analogues , images, and the like, I took to be metaphors. 
suspect that some people may feel that the converse is the case, it 
worthwhile to see whether there is anything systematic 
intuitions. I believe that there is more to this difference than mere 
cratic intuition or a commitment to a different theoretical system. 
what is at stake is a qualitative difference in the type of 
terms entail - and here I believe that part of Boyd's discussion 
useful basis for the comparison . 

In addition to the obvious differences among various undefined 
metaphors - for example, that some capture deeper underlying 
structures - is a difference in (1) the degree and the manner in 
referents are constrained , and (2) the extent to which they invite 
kinds of further explication . I shall try to elaborate briefly on these 
pects, which I believe differentiate different types of theoretical 

Systematic constraints 

Many terms which appear in cognitive science - such as " 
"proposition," "representation," "control structure ," "goal ," and 
are usually not given an explicit definition, and certainly not an 
definition in the empiricist sense. They are typically introduced by 
sion in a context in which their essential properties are usually 
to those familiar with the field . They are, in addition , usually rather 
constrained in their possible referents by virtue of the fact that 
partake in an elaborate system . (This is related to the point I was 
in my passage quoted above) . 

For example, suppose I have a theory of perception that claims 
certain class of scene is perceived in terms of entities which I 
"visemes," of which there are eleven distinct types. Furthermore, 
cal structure of objects is such that only certain specified 
these visemes can occur in an image . Even if I am unable to 
operational definition of a viseme, or of its different types, the 
whole is rather severely constrained , for it must be able to account 
appropriate set of equivalence classes of percepts. For example 
elements together with the system of rules or procedures must be 
of producing the correct perceptual distinctions and the correct 
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scene . Furthermore , they must form a coherent system, which re­
of ~ h c fix ed as the perceptual cases it is asked to deal with are changed. 
J11Il IJlS

a set of units is not arbitrary - in fact, the demands are so severe that 
Sll~~ in g examples such as this one are very rare . I A similar (though not so 
'liD atic) story can be told about schemata, concepts , propositions , and so 
dr!II~: these are used in cognitive science. Because their exemplars typically 
011 , ar in large theoretical systems , the requirement that the system be 
occhU rent imposes tight constraints on their potential properties. 
~ e . 

Such is generally not the case with other types of general terms (e.g. , 
"Illlalogue ," " image, " "prototype," and so forth). Though these are no less 

ecise, their exemplars do not (at least not yet) playa part in large , 
r:tricate syst~ms, whose coherence provides strong intrinsic constraints on 

their prope rties. 

Openness to explication 

The difference among metaphors or general terms with respect to the kinds 
offurther explication they invite seems to me to be an even more important 
differenti ating property. If one believes, as I do , that the appropriate kind 
of explanation of cognitive phenomena is one which proceeds along the 
funct ional-analysis and systematic-reduction lines sketched earlier, then 
any pract ice which tends to discourage this process would be viewed as 
counterp roductive. For instance, any metaphor which leaves one feeling 
that a phenomenon has been "explained, " even though only a superficial 
level of functional reduction or process explanation has been offered , is , to 
my mind (and presumably also by Boyd 's criteria), unproductive . This 
would, fo r instance, be the case with certain of Boyd 's examples , such as 
"d emon," o r with the Freudian metaphors of energy and flow. 

Closer to home, I believe that it is also the case with a large number of 
metaphors in cognitive psychology. It is , in my view, particularly serious in 
~hose cases where the metaphor makes prediction possible without afford­
Ing explanation . For example , there is a view that mental comparison (of, 
~ay, sizes o r colors) is performed by an " internal psychophysics, " wherein 
~mages of the objects in question are compared in the " mind 's eye ." Be­
e:~se empirical generalizations concerning psychophysical comparison of 
CO er~ a ~ stimuli are available (for example , the time it takes to make a 

mpanson IS linearly related to the similarity of the objects compared), 
can then be used to make predictions and are therefore taken as 
nts of the mental comparison cases. Although the detailed explana­
of this and other cases involving mental comparisons and mental 

pulation are considerably more complex than this illustration, they 
" .eless invariably come to rest on the same set of metaphors involving 
: Ind 's eye, " or the metaphor of "mental access" as a species of 

hzed perception. 
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Despite the fact that every time I raise this point I am accused of 
ing a straw man , and although the latest appeals to imagery as an 
tory notion have been more carefully hedged, I have seen no 
revise the view I held in 1973 (Pylyshyn , 1973) that the apparent 
satisfaction of these accounts rests on a comfortable metaphor. 
accounts involve metaphor is, as Boyd has emphasized in his chapter, 
sign of ultimate deficiency. But that the accounts come to rest on it 
of its subjective comfort is to my mind a more serious problem. 

I might add that the metaphor here is not unproductive of research 
more than the Freudian, or for that matter, the demonic , ones ( 
liberal view of " research") . On the contrary, the very intuitiveness 
metaphor inspires a bumper crop of experimental research. What it 
tend to inhibit , however, is the process of functional reduction. 
the following example , which has occupied me personally for several 
(see, e .g. , Pylyshyn , 1978b). The story goes that in order to judge 
two differently oriented figures are identical in shape one 
tates" a mental image of one of them until it is in the same 
the other and then tests them for congruence - presumably by 
tion or template matching. This account nicely "explains" why the 
son time is a linear function of the relative orientation of the two 
takes more time to rotate through a larger angle) and a lot of other 
mental findings as well. Now, the term "rotate" is clearly a metaphor 
since there is no spatially extended rigid object to rotate. However, 
little pressure to explicate the metaphor by further functional 
There seems to be no need to explain how rotation occurs as a 
process , because it is obvious how rotation occurs in the subsidiary 
of the metaphor (that is , in the case of real rotation of physical 

Elsewhere (Pylyshyn, 1978c) I argue that this is not a matter of 
ological sloppiness or mere heuristics. The difference between those 
accept the sort of cognitive metaphors illustrated above and those 
myself, do not , lies deeper - in differing views concerning what, in 
pIe , would constitute an ideal complete explanation . It may be 
theory-building enterprise can , or should, avoid metaphors .any more 
it should avoid general terms with which - as Boyd has argued - they 
a great deal in common . But some resting places are more sound 
others , and I believe that there are principled reasons for preferr.i~g 
types of imprecision to others (in particular, for preferring imprecls10 

occurs in a framework that clearly marks it as an explanatory 1.0. 
a detailed argument for that claim is a topic for another occasion . 

Literal descriptions as world views 

The last point I shall take up was prompted by the fact that it 
Boyd and I have differing views concerning what constitute' 

l __ _ 
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c of metaphor in science. I want to challenge the examples Boyd has 
~~osc n to illustrate the use of metaphor in cognitive psychology - since 

ny of these examples do not seem to me to be metaphors at all . But to 
~~ th is, we need to have some idea of what it would mean for a theoretical 
. stem to be a literal account. And this , in view of the very generality of the 
s~ocess of reference fixing which Boyd introduces , seems to be an even 
~ore difficult notion to explicate than is metaphor. Metaphor, as a type of 
I d erence-fixing process affording epistemic access to relational complexes , 
~~ appa rently to be found whenever general relational notions are intro­
duced (even possibly when relational terms are introduced by ostension , 
inasmuch as that can be viewed as an instance of the metaphor implied in 
thc comparison statement " X shall refer to all things that are essentially 
like this ." But where are the literal uses of general terms in science? 

Clearly, there are uses of language - other than simple statements using 
proper names and definite descriptions - that deserve to be called "literal. " 
Indeed one of the defining characteristics of Boyd's theory-constitutive met­
aphors is that they "express theoretical claims for which no literal paraphrase 
is know n. " Later Boyd adds that "complete explications are often the even­
tual result of the attempts at explication that are central to scientific inquiry. " 

But one may well ask what distinguishes a metaphor from its complete 
explication - or, for that matter, from any literal description . Surely not 
the syntax of the description - for instance , the presence of comparative 
construction or the violation of selectional restrictions . Neither is the differ­
ence likely to rest on implied imprecise comparisons or on the vagueness of 
descriptions, since surely we can be literal in our intention though vague in 
the way we formulate our description . Are explicit criteria for distinguish­
~ng lite ral from metaphoric description possible, or must that distinction 
Itself be (as Boyd's title implies) metaphorical? 

As an illustration of how this distinction might be problematic, consider 
t?e follo wing example of Boyd 's of a metaphor which is not theory constitu­
~Ive (but merely exegetic) because a literal paraphrase is available . Accord­
I~g to Boyd the metaphor that atoms are "miniature solar systems" is 
~ eoreti ca lly e liminable , because "one can say exactly in what respects 
~h r. thought atoms were like solar systems without employing any meta­
~ oneal devices." Though I agree with this conclusion it seems to me that 
the need some way to justify this claim. One could surely argue that any of 
pee hways of explicating the solar-system metaphor itself involves other, 
er r aps more familiar, metaphors . For instance , it is not clear that ref­
di~nee . to electrons as objects travelling in elliptical orbits in a three­
no/nslonal space does not itself involve a metaphorical extension of our 
are l on~ of Object , orbit , and space to include subatomic domains , which 
"'hi ~rlma facie very different from the objects , orbits, and space with 
Il\ec~ We are familiar in macrophysics. Indeed , even the leap from the 

anles of middle-sized objects to astronomy was vigorously resisted in 



~ 
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Galileo's time , for there is a sense in which a metaphorlike e"w"",ul 
reference was caIIed for. 

If this is the case, then there does remain a problem of disti 
literal from nonliteral descriptions . Without some clearer exp 
the metaphor of "metaphor" we are not in a good position to discuss, 
why certain approaches of cognitive science appear metaphorical to 
whereas I see them as literal. 

My own tentative feeling is that the difference between literal and 
phorical description lies primarily in such pragmatic considerations 
the stability, referential specificity, and general acceptance of terms; 
(2) the perception, shared by those who use the terms, that the 
description characterizes the world as it really is, rather than being a 
nient way of talking about it , or a way of capturing superficial 
blances. The first of these is in line with Boyd's notion of epistemic 
becoming less diffuse and more focused on true causal entities as the 
tific enterprise progresses. The second consideration - the perception~ 
reality of the description - is , however, no less important. It repre"'" 
what might be thought of as a perceptual phenomenon rather than 
search strategy, and reflects the tacit acceptance of a certain view 
what an ultimate explanation of certain puzzles wiII have to be like. 

The case of space , to which I have already aIIuded , provides a 
example of the latter phenomenon. Our current scientific conceptloJlll 
space is a projection of geometry onto the observations of mechanics. 
plane geometry was weII known and widely used by the ancient 
in surveying and building. Later it was developed into an exquisite 
system by the Greeks. Yet , for the Egyptians, it was a way of calculilL, 
like a system of ciphers , whereas, for the Greeks, it was a demonstr~tionl 
the perfect Platonic order. It was not until two miIIennia later that 
began the transformation which eventuaIIy resulted in the view that 
commonplace and mundane today that virtuaIIy no vestige remains of 
Aristotelian ideas of natural motions and natural places. Everyone 
ines space as that perfectly empty infinite isotropic three-dimensional 
tacle , quite independent of the earth or any object , and capable of 
such mathematical entities as points and infinite straight lines. 
strange idea was literaIIy unthinkable before the seventeenth 
fact not even Galileo totally accepted it. For him a straight line was 
bound to the earth's surface. It was not until Newton that the 
"geometrization of the world" (to use Butterfield's, 1965, phrase) 
completed . 

The transformation that led to the reification of geometry - to 
the axioms of Euclid as a literal description of physical space - pr~t(UJI 
affected the course of science. Both Hanson (1958) and polanyt 
have argued that the importance of accepting a system as a literal 
of reality is that it enables scientists to see that certain further 
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possible and others are not. It goes beyond merely asserting that certain 
alr~lgs happen in certain ways and becomes a way of seeing. It is thus quite 
~;~ linct from metaphor, which ~y ~ontrast rema!ns a rather self-.conscious 
. lposition of an unrelated extrInSIC system belIeved to reflect Important 
tI~rec ts of similarity to the primary phenomena . Whereas metaphor in-
~~I ces a (partial) equivalence between two known phenomena , a literal 
~cco u nt describes the phenomenon in the authentic terms in which it is 

"seen." 
The reason I have gone into this digression concerning the reification of 

geometry is that for me the notion of computation stands in the same 
relation to cognition as geometry does to mechanics: It is not a metaphor 
but part of a literal description of cognitive activity. This is not to say that 
there are not also metaphorical uses of computer concepts . Indeed most 
contemporary writing about cognition (especially by philosophers) does 
make extensive use of the computer as a metaphor for the brain, and of 
software as a metaphor for mind. 

But is seems to me that computation, and aII that it entails regarding 
ru le-governed transformations on intentionally interpreted symbolic expres­
sions, applies just as literally to mental activity as it does to the activity of 
digital computers. Such a term is in no sense a literal description of the 
operation of electronic computers that has been metaphorically trans­
ported to the primary subject of mind . The relation between computation 
and artifacts is just as abstract as the relation between computation and 
mental activity (the same can be said of the term "information"). Both 
require that we give terms an interpretation in these domains , precisely the 
way Euclidean axioms are given a realistic interpretation in classical space , 
and the axioms of non-Euclidean geometry are given a realistic interpreta­
tion in the space of special relativity. I see no significant differences here 
wh ich would lead me to characterize computation , but not geometry, as 
metaphor. 

Of Course, accepting computations as a literal account imposes a special 
bUrden on those who take that road (and currently they are not aII that 
~ume rous ) . We can no longer get away with certain kinds of permanent 
Im preCiSion. Being committed to the view that we are literaIIy describing 
~enta l activity we take on the responsibility of giving an explanation by 
Unctional reduction - an explanation which does not itself terminate with 
~;tPpea l to ~etaphor, empirical generalizations, stipulated properties of 
e
l 

ere nt medIa (e.g . , analogue media), similarity spaces , and the like , 
Xcep t h . lat - . as t ese are clearly marked to be explanatory debts to be repaid at a 

tio er tI me and in a particular manner (that is , as further explicated computa­
de ns). Thus , imprecision is permitted - as it must be if science is to 
an~e l op - but within a clearly circumscribed top-down research strategy, 
Pa .Wlth the character of the ultimate explanatory terms specified by the 

rt lcular realist view of the enterprise. 
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Naturally a great deal more needs to be said concerning this 
and I have already said some of it elsewhere (Pylyshyn, 1978c) . For 
present purposes , my point is that although Boyd's account of the 
metaphor in science is insightful, it might be of additional value to 
guish among various kinds of imprecision associated with metaphor, 
try to characterize what constitutes literal usage along the lines I 
sketched - especially for those cases which are not in the empiricist 
of linguistic rigor and consequently might appear to the outsider to be 
of theory-constitutive metaphor. 

NOTE 

This example is a slightly disguised reference to the work of Waltz (1975) 
designed an elegant system for perceiving scenes consisting of polyhedral 
and shadows. The "visemes" in this case were edges which were c1assifieo 
eleven labeled categories. Grammarlike constraints on co-occurrence of 
ent label combinations at various types of vertices, further constraining 
two vertices share a common edge , made "parsing" the image straigh 

l .... ~_ 
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The instructive metaphor: Metaphoric 
aids to students' understanding of science 

RICHARD E . MAYER 

The goal of science is to describe and explain how things in the universe 
work. It follows that a goal of science education is to help students under­
stand these descriptions and explanations. In this chapter, I explore the 
language of science and of science education - including the respective roles 
of precise quantitative description and metaphoric qualitative explanation -
and I foc us on the instructive metaphor hypothesis, the idea that metaphoric 
language can playa productive role in fostering students' understanding of 
~cienti fic descriptions and explanations . The chapter deals with three sub­
Jects: the language of science, the language of science education , and meta­
phori c aids to science learning . I 

The language of science 

This section considers the role of descriptive and explanative language , and 
of li tera l and constructive language in science. 

Descriptive and explanative language 
liisto . 
fall . nans of science (Bronowski , 1978; Cohen , 1960; Kearney, 1971; West-
in th 1977) have viewed description and explanation as two successive stages 
fall e hIstorIcal development of scientific knowledge . For example , West­
the ~1977, p . 1) distinguished between the Pythagorean tradition based on 
Iltat~dea t?at " the cosmos was constructed according to the principles of 
Iltath ernat~ca l order" so that the goal of science is to provide "an exact 

ern altcal description ," and mechanistic philosophy based on the idea 
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that "natural phenomena are caused by invisible mechanisms entirely 
lar to the mechanisms in everyday life" so that the goal of science 
elucidation of cause-and-effect systems . 

Description refers to the specification of relations among 0 

variables that may be stated as verbal rules or quantitative laws . For 
pie , a commonly used science textbook sometimes states some 
words, such as "materials take up more space when heated" ( 
Pasachoff, & Cooney, 1986, p . 142) and at other times in equations, 
"current = voltage/resistance" (Pasachoff, Pasachoff, & Cooney, 
390) . Description may also take the form of a list of the order of 
process , such as the stages in the nitrogen cycle . Bronowski (1978) 
description as the "idea of order. " 

Explanation refers to the mechanisms that underlie and connect 
tive rules . For example, a textbook may describe the mechanism 
ing the expansion rule in terms of the movement of particles 
Pasachoff, & Cooney, 1986, p . 142) : "When a steel rod is heated , its 
cles move around and bump into each other more. Because the 
knock each other further apart, the space between the particles 
the rod expands ." Similarly, to explain Ohm's law, a science textbook 
the student to compare electricity to water flowing in pipes 
Pasachoff, & Cooney, 1986, p . 390): 

To understand this idea , compare the pictures of pipes. [Pictures show 
ing out of a narrow pipe and water coming out of a wide pipe.] The only 
in the pipes is their diameters. The pump pushes water equally in both 
more water passes through the pipe with the large opening. The larger pipe 
less resistance to the flow of water than the smaller pipe. In a similar 
current flows through a conductor with less resistance than through a 
with more resistance . 

In explanation, we seek to explain cause-and-effect relations, 
Bronowski (1978) to refer to explanation as the "idea of causes." 

Literal and constructive language 

How should we express descriptions and explanations in science 
science education? In his introductory chapter to this volume, 
tinguishes between two approaches to scientific language - the 
the constructivist. Literalism is based on the idea that scientific 
tion involves the direct transmission of information from one 
another - it is based on a teaching-as-transmission (learni 
metaphor. According to the literal approach , the words and pictures 
to describe a scientific principle must portray that principle as 
ously and clearly as possible. For example , a literal statement 

l ___ _ 
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relations between volume and heat is : "objects expand when heated ." 
the . 
AS Ortony puts It : 

. nce is supposed to be characterized by precision and the absence of ambiguity, 
seide the language of science is assumed to be correspondingly precise and 
an . h I' I . nlbiguoUS - In sort , Itera . 
un'! 

constructivism is based on the idea that human understanding is the 
suit of mental construction by the learner - it is based on the learning-as­

re nstruction metaphor. According to the constructivist approach , the lan­
C~age of science serves to help people construct an understanding of scien­
~ifi C descriptions. For example, to help understand the relation between 
heat and volume, students may need to construct the concept of particles in 
a box . In characterizing the constructivist approach , Ortony writes: 

Knowledge of reality, whether occasioned by perception , language , or memory, 
necessitates going beyond the information given. It arises through the interaction of 
that information with the context in which it is presented and with the knower's 
preexis ting knowledge . 

The literal and constructive views entail different approaches to science 
and scientific language . On one side is the argument for literal , precise , and 
unambiguous language in science. When we describe a phenomenon , the 
description should not be embellished . To avoid embellishment and vague­
ness, formal mathematical notation can be used to express relations among 
variab les. For example , a literal description of Ohm's law is "current = 
vOltagelresistance" and a literal description of Charles' law is "at constant 
pressure, an increase in temperature causes an increase in the volume of a 
gas" (Eby & Horton, 1986, p . 450) . 

On the other side is the argument for metaphoric language in science. To 
understand how a system works , we need to view that system as a machine. 
We need to represent the mechanism that underlies the causal relations 
expressed in the description . For example , to understand Ohm's law it 
u~eful to think in terms of an underlying mechanism such as the flow of 
e ect rons, and to envision concrete referents for abstract concepts such as 
~~.rren t , VOltage , and resistance . To understand Charles' law it is useful to 
ablnk in terms of vibrating particles and to envision concrete referents for 
~~ac t concepts such as volume , mass , density, and pressure . 

the Iven .the established history of science , one might justifiably ask about 
inte reiallve contributions of literal and constructive language . My field of 
tionreg, t.he psychology of learning, has a history that bears on this ques­

. unng the first half of this century (and before) , the language of the 
t logy of learning consisted largely of literal description - the goal 
re~ae ~tablish a list of behavioral laws that expressed precise , mathemati­

lIons among observable variables. For example , the classic work of 
aus (1885) in the late 1800s focused on finding the quantitative 
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relation between variables such as amount of practice and amount 
(expressed as the learning curve) or the time since learning and the 
remembered (expressed as the forgetting curve) . Yet , underlying 
inghaus' precise descriptions lurked an associationist model of lea 
contained an explanatory metaphor - the mechanism by which 
occurs is the strengthening and weakening of connections among 

The rise of behaviorism in the first half of this century formally 
psychology's task to providing precise descriptions of the relations 
observable variables (Bower & Hilgard, 1981; Skinner, 1938) - the 
of the literal view of scientific language. During the behaviorist 
literal view reached its summit in 1943 with the publication of 
Behavior by Clark Hull, a book that sought to mathematize the 
learning. Based largely on animal-learning research , Hull provided 
specifying the relations among variables such as response strength, 
strength , drive level, and inhibitory strength. In creating his precise 
matical formulas, however, Hull also seemed to provide a theory of 
internal intervening mechanisms in learning. Today, Hull 's attempt to 
mathematical laws of learning is largely viewed as a failure: 

Despite Hull 's love for the quantitative aspects of his theory, the consensus 
ment of subsequent generations of psychologists , even of those sympathetic to 
was that the specific quantitative details were the most arbitrary, least impc 
least interesting, and least enduring of Hull's theorizing. (Bower & Hilgard, 
p. 106) 

Hull's theoretical constructs , however, are now seen as a major 
tion: "It is doubtless wiser to consider Hull's theory at the informal, 
level . .. the concepts and interrelated ideas being of more enduring 
cance" (Bower & Hilgard, 1981, p. 106). Even when the main goal 
science was precise description , the enduring value of the work turned 
to be the underlying mechanisms used to explain the learning 
Accounts that leave open the possibility of metaphoric language seem 
more enduring. 

During the second half of this century, as psychology moved from 
iorism to cognitive psychology, the call for precise descriptions was 
strongly heard from a chorus of mathematical psychologists (for 
Estes , 1976; Estes & Straughan, 1954). Bower & Hilgard (1981, p. 
note that "the type of program for which Hull argued appeared in 
cant form after 1950 under the banner of mathematical learning 
Yet, as with Hull's work, the main contribution of mathematical 
theory may have rested not so much in its mathematical language as 
learning mechanisms that were modeled. For example, Estes' 
cal models of probability learning were originally based on the 
learning as conditioning of responses whereas his later models were 
on the idea that learners ·store event frequencies that are used in 
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. n with decision rules (Bower & Hilgard , 1981). In short, mathematical 
POccis ion alone was unable to provide an accepted account of learning; 
pr de rl ying explanatory constructs seem to be needed at the heart of any 
UIlcful mathematical model. Constructs such as learning-as-hypothesis­
ll Ss ting or learning-as-response-strengthening may be useful because they 
t C~ve as metaphors of the mechanisms that underlie learning. 
se Most recently, literalism has been the hallmark of that segment of the 
ognitive science revolution concerned with computer simulation and artifi­

~i al intelligence (Gardner, 1985; Johnson-Laird , 1988). Cognitive scientists 
place great value on a particular type of precise language - computer 
programs - and cognitive science doctrine holds that descriptions of cogni­
tive processing should be computational - that is , stated in the language of 
a computer program. The underlying metaphor is that of the mind as a 
computing machine: "Cognitive science ... tries to elucidate the workings 
of the mind by treating them as computations" (Johnson-Laird, 1988, p. 9). 

One of the best known computer simulations of cognition is presented in 
Newell and Simon's (1972) classic Human Problem Solving. In terms of 
literalism, its major achievement was to specify means-end analysis as a 
precise computer-implemented algorithm - a contribution that has been 
greatly diminished by subsequent research showing that means-end analy­
sis is not the method of choice for expert problem solvers (Larkin, Mc­
Dermott , Simon , & Simon , 1980). In terms of constructivism, Newell and 
Simon 's major achievement was the development of mechanisms such as 
subgoal construction, subgoal stacking, condition testing, and so forth , all 
under the overarching metaphor of cognition-as-computation - a contribu­
tion that seems to have stood the test of time. 

What can one conclude from this brief survey of the history of research 
On the psychology of learning? The literal view, that the goal of science is to 
provide precise descriptions, has been a dominating force in each phase of 
this enterprise . It can be argued , however, that precise language by itself 
has not contributed substantially to scientific progress in the psychology of 
~arn in g. In retrospect , even when precise descriptions were stipulated to 
e the most acceptable language of science , the enduring contributions also 

came from the underlying metaphors and models . 
In taking a constructivist view, one could argue that progress has oc­

~urred mainly in the way that we now view learning and its underlying 

r"Planatory mechanisms. Kuhn (1970a) has asserted that scientific prog­
ess 0 

and Ccurs When one model or metaphor comes to replace a less useful one 
Pr b SChon (this volume) shows how the metaphors we use for framing 
be~ lems affect the kinds of solutions we generate . For example , Stern­
fOr g (1990 , p . 3), in his Metaphors of Mind, has systematically shown how, 
qUe th.e fi e ld of human intelligence , "each metaphor generates a series of 
the Stlons .. . which the theories and research seek to address. " Similarly, 

CO nstructs at center stage in this chapter are learning-as-knowledge-
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acquisition (which suggests a metaphor supporting the argument for 
descriptions in science) versus learning-as-knowledge-construction 
suggests a metaphor supporting the argument for metaphoric 
in science). 

This discussion of scientific language suggests that description 
explanation is incomplete, and that literal precision without 
metaphors of the underlying mechanisms is sterile . To be useful, 
guage of science must provide not only precise descriptive i 
also cues for how to understand and interpret the information . The 
priate use of metaphoric aids to learner understanding of scientific ' 
tion is the subject of the next section. 

The language of science education 

In this section, I examine the processes by which students come to 
stand scientific descriptions and explanations . In particular, I address 
question: when the goal is to promote meaningful science learning, 
the role of scientific descriptions expressed in precise quantitative 
and of scientific explanations expressed in qualitative (including, 
phoric) terms? 

Quantitative and qualitative knowledge 

One of the simplest and most precise ways to communicate scientific 
mation to students is in quantitative form , as in a formula . 
evidence from a variety of sources , however, points to the crucial role 
qualitative, conceptual knowledge as a key to science learning. 

Research on students' misconceptions of scientific principles shows, 
example , that students often enter the physics classroom with a 
established set of incorrect concepts built up from their everyday expe 
(McCloskey, 1983; McCloskey, Caramazza , & Green , 1980). Students' 
itions can include the idea that "motion implies force" - that is, 
required to keep an object in motion . These students will predict that a 
dropped from an airplane traveling in one direction at a constant 
will fall straight down (or will fall behind the plane). Although stum; ...... 
school physics courses are taught all the appropriate formulas 
force and motion , this formal training does not eliminate their 
tions (Clement, 1982) . In contrast , instruction aimed at building a 
tive understanding of the relations among force , velocity, and motion 
the context of a video game does improve students' conceptions and, f 
their understanding of quantitative laws (White , 1984) . The power.°

al dents' qualitative intuitions about the concepts underlying the phYSIC 
ences suggests that instruction should be aimed at the conceptual 
before emphasizing the more formal , quantitative language of science. 

~----
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Research on mental models demonstrates that the metaphor students 
use fo r understanding a scientific formula influences how they go about 
olving problems . For example, Gentner and Gentner (1983) found that 

Students who used a "flowing waters" metaphor for understanding Ohm's 
~aw performed differently on solving Ohm's-law problems than students 
who used a "teeming crowd" metaphor. Similarly, research on qualitative 
reasoning about physical systems (Bobrow, 1985) shows that successful 
physics reasoning is based on the reasoner's model of the physical system -
a model that does not involve quantitative language. White and Fred­
eriksen (1987) propose that students' progress in learning about a physical 
system can be viewed as a series of progressively more useful mental 
models - that is , as the development of qualitative models rather than the 
development of expertise in using quantitative formulas . 

Research on expertise shows that experts tend to reason qualitatively 
about the model underlying a problem before focusing on quantitative 
computations (Chi, Feltovich , & Glaser, 1981 ; Larkin et aI., 1980). For 
example, Chi and her colleagues (Chi , Bassok , Lewis , Reimann, & Glaser, 
1989) found that good physics students produced more "self-explanations" 
than poor physics students as they examined a worked-out physics problem 
invo lving computations with various formulas. The self-explanations were 
aimed at connecting the quantitative language of the worked-out example 
to the student 's qualitative knowledge of the underlying concepts and prin­
ciples. In another study, Chi, Feltovich , and Glaser (1981) found that 
novices tended to categorize physics problems based on their surface char­
acteristics such as whether an inclined plane' was involved whereas experts 
categorized problems based on the underlying principle such as conserva­
tion of energy. Interestingly, Larkin (1983) found that when novices are 
gi ven a physics problem they describe the problem in terms of its surface 
features such as pulleys and ropes and carts , whereas experts describe the 
problem in terms of underlying physics mechanisms such as forces and 
velocities . In summarizing research on expertise in scientific problem solv­
In g, White and Frederiksen (1987 , p. 281) noted that experts " rely initially 
on qualitative reasoning and , if the problem requires it , employ quantita­
tIve models after they analyzed the problem in conceptual , qualitative 
terms. " 

Research on students ' solutions to arithmetic story problems provides 
~~Ide n ce that successful students build a "situation model" of the problem -
b at IS, a nonquantitative representation of the relations in the problem -
(g ore lIsing the numerical quantities in the problem to compute an answer 
19 reeno , 1989; Kintsch & Greeno , 1985; Lewis, 1989; Paige & Simon , 
t 66). Supporting this conclusion is some recent evidence from our labora­
ro

ry
. An analysis of students' eye movements as they solved story problems 

"evealed that successful students tended to begin by looking mostly at the 
'YOrd . 

S In the problem and later at the numbers (Hegarty, Mayer, & Green , 



~ 
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1992). In a converging study, Lewis (1989) found that training stu 
how to generate a situational understanding of the problem - before 
ing on numbers - greatly improved their performance on solving 
problems. 

A consistent theme running through these various research litern ••• -

that in successful scientific problem solving qualitative reasoning 
quantitative reasoning. It follows that if we want students to 
quantitative descriptions such as formulas they must first construct 
tive models of the underlying explanatory mechanisms. Accord 
primary goal of science education is to help students to build 
models that will aid their understanding of scientific descriptions 
explanations. 

Models for understanding 

Based on a long series of research studies, I have proposed that 
tional models can be used to help students build mental models for 
learned scientific material (Mayer, 1989a). Instructional models 
type of instructional representation - materials presented by the' 
that invite the learner to construct a model of the to-be-Iearned 
For example, to help students understand Ohm's law, an instructor 
invite the student to envision a water-flow system in which the water 
correspond to metal wires , water pumps correspond to batteries, and 
row pipes correspond to resistors ; within the water-flow system, the rate 
water flow corresponds to electrical current , the narrowness of the 
corresponds to resistance , and water pressure corresponds to 
(Gentner & Gentner, 1983) . The water-flow model provides an e 
support of White and Frederiksen's (1987 , p . 282) assertion that ,,~,,; .. ntit 

theories need not at all times be algebraic and quantitative ." 
Mental models refer to the model of the system actually constructed 

the learner. White and Frederiksen (1987) have shown that the 
ment of mental models can progress through a series of stages , from 
order qualitative models to first-order qualitative models to quantiLilOI! 
models. For example, a student who possesses a zero-order model of 
electrical circuit can reason about gross aspects such as what happens 
light when the switch is opened or closed. A student who possesses a 
order model can engage in more sophisticated qualitative reasoning 
judging whether the light will get brighter or dimmer when the 
increased . Finally, a student who possesses a quantitative model 
able to determine exactly how bright the light will be when the 
closed , or how much dimmer the light will get when resistance is 
by a certain amount. 

This view of the progression of mental models from qualitative to 
tative suggests important implications for instruction: 
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. 1St ruction , one should start by helping students to acquire a progression of 
In J~~s i nglY sophisticated , zero order, qualitative models . .. that help them to 
J nc~crsta nd how changes in one part of the [system] can cause changes in other 
un .tS . ' Once these fundamental aspects of [system] behavior have been mas· 
pHJ d' i;' qualitative terms , we argue that one should introduce students . .. to first 
tC~cr qualitative models . . .. Finally, only after students can reason . . . in qualita­
o~e te rmS, should quantitative reasoning be introduced . Further, the form of quanti­
: ~I tive . .. analysis taught should be a logical extension of the qualitative reasoning 
t;lat students have already mastered. (White & Frederiksen , 1987, pp . 283-284) 

White and Frederiksen (1987, p . 284) note that the qualitative-to­
quan titative, explanation-to-description sequence " represents a radical de­
parture from how physics theories are typically taught. " 

As an example , consider the formal statement that " matter expands 
when heated ." As an instructional model, students can be asked to envision 
matte r as a collection of colliding particles that respond to heat: 

As heat is added to a material .. . the particles move faster. As the particles 
move faster, they collide with each other more violently. These violent collisions 
push the particles further apart. As the particles move further apart in a material , 
the mate rial'S volume increases. Thus , the material is said to expand. (Heimler & 
Price, 1984, p . 400) 

In support of this instructor's model, the student might conduct an experi­
ment in which a cup of coffee is heated in a microwave oven. At first blush, 
the coffee does not appear to have expanded . To test the idea in more detail , 
however, the student could focus on the hypothesis that material expands 
only slightly when heated . To detect the slight expansion , the student might 
use a type of thermometer arrangement : a full cup with a plastic top and a 
straw through the middle of the top. When the cup is placed in the micro­
wave oven the coffee level in the straw is at the top of the cup but after 20 
seconds in the microwave the coffee level has progressed up the straw. In this 
case, the student envisions and constructs a thermometer. As other experi­
mental tests , the student might determine what happens to the space be­
tween railroad tracks on hot and cold days , or might take a steel ball that 
barely passes through a ring, heat the ball, and then see if it can pass through 
the ri ng. Each of these instructional episodes serves to help the student build 
a rnen tal model of the relation between heat and volume. 

hPhYSiCS textbooks tend to emphasize precise quantitative statements of 
p YStca l laws - such as Charles' law for the relation between temperature, 
~olurne, and pressure for gases - as well as hands-on activities - such as 
"Onst . ° ructtng a thermometer out of a beaker, stopper, tube , and burner. Yet 
i nly a few sentences are devoted to the qualitative model - such as collid­
tng particles - required for interpreting the results of hands-on experimen­
eatlon or quantitative calculations. In summary, I propose that hands-on 
eXperience is empty without an underlying mental model that predicts and 

XPla ins the results; quantitative computations using a formula are mean-
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ingless unless the variables and relations in the formula correspond 
mental model possessed by the student. My own view of science 
is that students attain scientific understanding mainly when they are 
construct mental models of the to-be-learned system. 

This approach is consistent with Black's (this volume) "interaction 
of metaphor in which "every metaphor may be said to mediate an 
or structural correspondence" and may be used "as an instrument for 
ing implications ." Similarly, the instructional program proposed in 
section is consistent with Petrie and Oshlag's (this volume) conclusion 

Metaphors in education have traditionally been viewed as occasionally 
useful but essentially ornamental , and sometimes as downright pernicious. We 
argued that metaphors are essential for learning . . . they are epistemically 
sary in that they seem to provide a basic way of passing from the well known 
unknown. 

Metaphoric aids to science learning 

In this section, I explore the hypothesis that metaphors can be used to 
students understand scientific descriptions and explanations of how 
work. For example, in a lesson on radar, students may be told to 
radar as an echo: 

The phenomenon of acoustic echoes is familiar ; sound waves reflected 
building or cliff are received back at an observer after a lapse of a short 
the initial sound is a short sharp one such as a hand-clap and if the speed at 
sound waves travel is known , the interval between the initial clap and its echo 
measure of the distance of the reflecting object or surface. Radar uses exactly 
same principle except that waves involved are radio waves, not sound 
(Clarke , 1977 , p. 176) 

In this passage , sound waves are used to represent radio waves. 
The practical problem facing educators and the theoretical problem 

ing researchers is that all metaphors are not equally instructive. 
metaphors may have no effect on student learning whereas some may 
misleading as to give rise to misconceptions (Spiro , Feltovich, 
Anderson, 1989) ; alternatively, others may have strong positive effects 
what is learned (Mayer, 1989a). I define instructive metaphor as metaphl 
information2 in a passage that improves problem-solving transfer; for 
pIe, metaphoric information for the radar passage could include words 
pictures depicting radar as a bouncing ball. I define problem-solving 
fer as the ability to use information in a lesson to solve problems that 
not presented in the lesson; for example , to evaluate problem-solving 
fer from the radar passage students could be asked to devise 
increase the area under surveillance . Unfortunately, little is known 
ing the characteristics of instructive metaphors (Sticht , this volume). 
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Table 24.1. A framework for metaphoric aids to learning 

~ D·· E I 0 
I·tive process escnptlOn xamp e utcome 

cogn 
~ 
none 

none 

selecting 
(or selective 
encoding) 

encode key events 

Video-camera metaphor 

Echo metaphor: 
clap hands 
sound hits object 
hear echo 
measure time 
convert to distance 

no improve ment 
(retention of 
nonuseful 
information) 

retention of key 
information 

organizing build internal connections 
among events in 
metaphor 

clap hands - near transfer 
(o r se lective 
combination) 

integra ti ng 
(or selective 
compari son) 

building external connec-
tions between events in 
metaphor and eve nts in 
target domain 

~ 
sound hits object 

~ 
hear echo 

~ 
measure time 

~ 
convert to distance 

clap transmit far transfer 
hands 

<-> 
radio waves 

hear <-> reception of 
echo radio waves 

The theory that has driven our research over the past two decades can be 
called analogical transfer theory: instructive metaphors create an analogy 
between a to-be-learned system (target domain) and a familiar system 
(metaphoric domain) . This approach has been successfully applied to the 
analysis of transfer from one problem to another (Gick & Holyoak , 1980, 
1983; Vosniadou & Ortony, 1989). The creation of an analogy requires one­
to-one correspondence between events in the target and metaphoric sys­
tems (Gentner, 1983) . For example, in the analogy between how radar 
Works and how echoes work, there are one-to-one correspondences be­
~wee n clapping (or shouting) and transmitting a radio wave from an an­
enna, between hearing the echo and receiving a reflected radio wave back 
~ the SOurce , and between the time from shouting to hearing an echo and 

e ti me from transmission to reception of the radio wave. 

Framework for metaphoric aids to learning 
lio\'; d . 
Po . 0 Instructive metaphors affect student learning? Table 24.1 lists four 
leaSslble effects of metaphoric language on the cognitive processing of the 

tner. First, the metaphor may have no positive effect on learning pro-
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cesses. For example , in the radar passage , we could create a 
between radar and a video-camera system by inserting the 
"think of radar as a TV screen connected to a video camera ." This 
phor would not, however, allow the creation of an analogy 
events in the video-camera system do not correspond to events 
radar system. Analogical transfer theory predicts that a metaphor 
fails to create a familiar analogy would have no positive effect on 
tion or transfer. 

Second, the metaphor may direct the learner's attention 
information . This is a cognitive process that Mayer (1984 , 1989a) 
selecting and that Sternberg (1985, 1988) calls selective encoding. 
radar passage , the learner must selectively encode the five major 
the process of radar detection: transmission of a radio wave, 
the wave off a remote object , reception of the reflected wave back 
source, measurement of the time between transmission and reception, 
version of time to a measure of distance. The echo metaphor 
analogy that emphasizes these events . When learners engage in an 
priate selecting process , their scores on tests of retention of key' 
tion should be improved. 

Third , the metaphor may encourage the learner to connect the 
into a coherent structure. Mayer (1984 , 1989a) refers to this 
selecting, whereas Sternberg (1985 , 1988) uses the term selective 
tion to refer to this process . For example, in the radar passage, the 
metaphor suggests how the key events should be ordered into a 
chain: transmission enables reflection , which enables reception, 
abies measurement of time , and this in turn enables conversion to 
Learners who engage in these cognitive processes should show 
ment in retention of key information and in near transfer involving 
based inferences. 

Fourth , in addition to guiding attention and building internal 
tions, the metaphor may also encourage the learner to build external 
nections between the metaphoric domain and the target domain - a 
cess Mayer (1984, 1989a) calls integrating and Sternberg (1985, 1988) 
selective comparison. For example , in the radar passage , the events 
radar system can be mapped onto the events in the echo metaphor: 
mitting corresponds to shouting, and so on . Learners who have 
selecting, organizing, and integrating should show improvement in 
tion of key information, near transfer, and far transfer. 

In summary analogical transfer theory predicts that instructive 
phors (i .e. , metaphors that create familiar analogies) foster the 
processes of selecting, organizing, and integrating. These processes 
learning outcomes that support improved selection retention of key 
mation and improved problem-solving transfer. In short, improvPI1l l wnoeptual «call and pcoblem-,olving tean,fee ocru", when theee 
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ndit ions are met: selecting, organizing, and integrating. During the last 
~o cade or so, my colleagues and I have been testing various aspects of 
: csc predictions . I turn now to a brief discussion of this research as it 
t plies to three exemplary metaphors : radar as a bouncing pulse, density as 
;~rticles in a box, and the computer as an instruction follower. 

Radar as a bouncing pulse 

Clues concerning the nature of metaphoric aids to learning emerged when 
Wc asked students to read, recall, and answer questions about a passage on 
radar (Mayer, 1983) . First we noticed that concrete metaphors are more 
salient than other aspects of text for most students. On recall tests, students 
remembered 26 percent of the part of the text that described concrete 
metaphors such as an echo or dropping a pebble into a pond versus 12 
percent of the text material that described the technical operation of radar 
devices (Mayer, 1983) . Apparently, when metaphors are familiar and con­
crete they can attract the reader's attention , meeting the first criterion for 
meaningful learning (that is, selecting). 

Unfortunately, however, students often fail to create an effective analogy 
between radar and bouncing pulses (or dropping pebbles) thus failing to 
meet the second and third criteria for meaningful learning (organizing and 
integrating). For example, our results showed that students did not per­
form well on tests of problem-solving transfer after reading the radar pas­
sage. To ensure that students build the needed internal and external connec­
tions, I developed a five-step introduction to the passage that emphasized 
the metaphor of radar as a bouncing pulse (Mayer, 1983) : 

1. Transmission: a pulse travels from an antenna . 
2. Reflection: the pulse bounces off a remote object. 
3. Reception : the pulse returns to the receiver. 
4. Measurement: the difference between the time out and the time back 

tells the total time traveled. 
5. The time can be converted to a measure of distance , since the pulse 

l' travels at a constant speed. 
f he Int roduction also contained simple diagrams showing an arrow moving 
fO; a SOurce , striking an object , and returning to the source . 

i Ur hypothesis was that the bouncing-pulse metaphor presented in the 
n~trOdUction would help the learner to build internal connections by orga­
..... IZlng the system into five cause-and-effect events; similarly, the metaphor 
inOt~ld help the learner build external connections between the five events 
el(a e Inetaphor and the five events in the operation of a radar system . For 
"th Il1ple, the principle underlying radar was expressed in the passage as: 
the us, rada r involves simply measuring the time between transmission of 
(Jist.waves and their subsequent return or echo and the converting that to a 

ance measure ." These connections are summarized in Figure 24.1. 
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Metaphoric Domain Target Domain 

Throw ball Transmit radio wave , , 
Ball bounces Radio wave reflected , , 
Ball returns Radio wave returns , , 
Measure time Measure time , , 
Convert to distance Convert to distance 

Figure 24.1. Radar as a bouncing pulse. 

The results showed that the bouncing-pulse metaphor affected 
learning. Students who received this information in their radar 
called 50 percent more of the principles in the passage and 
approximately twice as many answers to the problem-solving transfer 
tions as students who did not receive the bouncing-pulse metaphor 
1983). Thus , the results are consistent with the predictions of 
transfer theory. 

Density as particles in a box 

As another example in our search for metaphoric aids to learning, 
the following excerpt from a passage on the concept of density 
Dyck , & Cook , 1984, p. 1104) : 

The formal definition of density is the mass per unit volume of a substance. 
matically density is defined as a ratio of: 

D = MIV 

where D is density, M is mass , and V is volume . ... An important fact 
density is that most substances expand when heated. Therefore , when a 
weight of a substance is hot, it occupies a larger unit volume than it does 
cool. This means that the density of the substance will decrease as it is 

Students typically focus on recalling the formula in mathematical 
merical form, but not on the words about the formula (as shown 
When students lack a concrete metaphor for understanding 
pay attention to the numbers and formulas in the passage. 

To help direct students ' attention toward the conceptual 
such as the words in the above excerpt - we inserted an in·rrotiI1CU~ 
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Metaphoric Domain Target Domain 

More particles Mass increases , , 
More particles per box _ .. Density increases 

More boxes Volume increases , , 
Fewer particles per box Density decreases 

Faster particles .. Heat increases , , 
More boxes Volume increases 

Figure 24.2. Density as particles in a box . 

described volume as a cube and mass as particles (Mayer, Dyck, & Cook, 
1984): 

Vol ume tells us how much space an object takes up . Finding the volume of an 
object is like finding how many individual cubes there are in a specific object. In the 
case be low, volume is 3 x 4 x 2 = 24 cubes. [A 3 x 2 x 4 inch box is shown.] We 
could theoretically even take a cube out. [A 1 x 1 box is shown .] Mass is the 
nu mber of particles within an object. Obviously, some substances have more parti­
cles tha n others . For example, BOX A mass is 3 particles [box with 3 black dots inside 
is shown], BOX B mass is 6 particles [box with 6 black dots inside is shown]. BOX B has 
two times as many particles and thus twice the gravitational pull. 

As you can see, the student could build the analogy between density and 
particles in a cube. Figure 24.2 shows the analogical relation between 
particles in a box and the relations among variables in the density formula . 

Does the density-as-particles-in-a-box metaphor affect student learning? 
StUde nts who read a density passage that began with the metaphoric infor­
~atlon recalled approximately twice as much of the conceptual informa­ho . 
s t ~n the passage and generated approximately 50 percent more correct 
pO utlons to problem-solving transfer questions than students who read the 

t·assage without metaphoric information . Again, the metaphoric informa­
IOn s 

eerns to have helped learners to build a useful analogy. 

The computer as an instruction follower 

~vheav ily traveled path in my search for metaphorical aids to learning has 
olved the development of instructional materials for computer pro-
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Metaphoric Domain 

Find number in space A 
Erase number in space A 
Write 1 in space A 

Find number in space A 
(Do not erase it) 
Copy number to output 

screen 

Find number in space A 14 .1 
(Do not erase it) 
Compare number to 1 
If match , move pointer 

to line 10 
Otherwise, continue 

to next instruction 

Target Domain 

assign 1 to A 
(LET A = 1) 

print value of A 
(PRINT A) 

branch conditionally 
based on value of A 
(IF A = 1 GOTO 10) 

Figure 24.3. The computer as an instruction follower. 

gramming. For example , consider a manual to teach students about 
mentary BASIC programming statements, such as INPUT , LET , PRINT, 

DATA, IF, GOTO, FOR, NEXT. A typical manual (e.g., Bayman & 
1988, p. 298) describes the correct syntax for a statement and 
example, such as: 

A value is assigned to a variable by using the LET statement. For practical 
all the variable names used throughout this minicourse will be letters of the 
Now assume that you type in : 
LET A = 1 
and press the RETURN key. The value 1 will be stored in variable A. 

A metaphoric aid to understanding the concept of a variable is the 
cept of an erasable memory space, as in the following example (B 
Mayer, 1988, p . 298): 

The steps the computer carries out are: 
1. Find the number stored in memory space A. 
2. Erase the number stored in memory space A . 
3. Write the number 1 in memory space A. 
4. Wait for the next statement to be entered from the keyboard . 

Figure 24.3 summarizes the analogy between assigning values to 
and writing numbers in memory spaces , as well as several other con 

Does learning about programming statements within the context 

~I ________ _ 
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f'lnli lia r metaphor affect student learning? To answer this question , we 
\n1pared the retention and transfer performances of students who read a 
C~ogra mming manual that described each statement in standard form or 
~n e in standard form with metaphoric information added (Bayman & 
Mayer, 1988; Mayer, 1975, 1976; Mayer & Bromage , 1980). For example, 
ariable assignment with LET statements was described in terms of erasing 

~ nd writing numbers in a labeled memory space; flow of control using IF, 

~OTO, FOR, and NEXT statements was described in terms of moving a pointer 
ar row along a list of instructions ; entering data using READ and DATA state­
Illen ts was described in terms of processing tickets at a ticket window; and 
SO on. The metaphors were presented in verbal and in pictorial form. Over 
the course of eight experiments , students who received instructive meta­
phors during learning subsequently solved more than twice as many trans­
fer problems and recalled approximately one-third more conceptual infor­
mation than students who had not received metaphoric information in their 
manuals (Mayer, 1989a) . 

In summary, we see that in three quite different domains (the principles 
of radar, the concept of density, and elementary computer programming) 
the results are basically the same. The use of instructive metaphors facili­
tates meaningful learning and problem-solving transfer. 

Conclusion 

In the first two sections of this chapter, I examined the role of qualitative 
mode ls in science and science education . In reviewing the language of 
science, I suggested that mathematical precision and metaphoric models 
both have a place in science, and that scientific language should both 
describe and explain . In discussing the language of science education , I 
reviewed evidence that learner understanding evolves from the qualitative 
to the quantitative, and that instruction should begin with instructional 
mOdels that invite students to build progressively more sophisticated men­
tal mode ls of the to-be-Iearned system. 

In the final section of this chapter, I provided several examples of meta­
phors that instruct - radar as bouncing pulse , density as particles in a box , 
~nd the computer as instruction follower. In each case, the metaphor was 
Intended to help the learner build an analogy between a cause-and-effect i stem in the text (target domain) and in a familiar context (metaphoric 
c omain). As predicted , each metaphor resulted in improved retention of 
s~nCeptua l information and improved problem-solving transfer. The next 
in

ep 
In this program of research is to examine the boundary conditions for 

ti:tr~ctive metaphors: what are the distinguishing characteristics of instruc-
~ and non instructive metaphors? 

eft n Conclusion, not all metaphors in a science textbook have the same 
eCt on the knowledge construction processes of the learner: some may 
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have a deleterious effect, others may have no effect at all, and yet 
can enhance the selecting, organizing, and integrating processes. As 
cal work on the instructional effects of metaphors continues , we can 
to gain a better understanding of how metaphoric language 
learning processes and learning outcomes of science students . The 
tive roles of words and illustrations in helping students construct 
models is also an issue that requires additional study (Mayer, 1989b; 
& Gallini, 1990). 

NOTES 

For purposes of this chapter, I use a broad definition of metaphor as a 
tion in which one object or event substitutes for another. This definition is 
because it allows a metaphor to involve more than a figure of speech, 
because I emphasize the distinction between metaphors that systematically 
ate analogies and those that do not. A more traditional definition is proV;,fA.t 
Flexner and Hauck (1987) : a metaphor is "a figure of speech in which a 
phrase is applied to something to which it is not literally applicable in 
suggest a resemblance" as exemplified by "A mighty fortress is our 
simile is "a figure of speech in which two unlike things are compared" as 
fied by "she is like a rose." An analogy is "a similarity between like 
two things on which a comparison may be based" as exemplified by "the 
between the heart and the pump." 

2 Unlike the traditional definition of metaphors as being based solely on 
metaphoric information can contain words and pictures. 

25 

*Metaphor and learning 

HUGH G . PETRIE AND REBECCA S . OSHLAG 

Metaphor in education 

There seem to be two main views of the role of metaphor in education. On 
the one hand , there is the idea that metaphors are primarily of aesthetic 
val ue, with perhaps some secondary utility as heuristic aids. This view 
concentrates on metaphors along with other linguistic forms, such as analo­
gies , similes , and synecdoche, as figures of speech in literature , especially 
poetry. The poet's insight is often expressed through metaphor. Occasion­
ally, proponents of the aesthetic value of metaphor also admit that it has 
some heuristic value in educational contexts outside of literature . For exam­
ple, some of metaphor'S relatives, like analogies and models are often used 
as teaching aids (see for example, Mayer, this volume; Petrie , 1976). The 
solar system model of the atom is familiar to high school physics students . 
But even in such a positive view of the pedagogical value of metaphors , it is 
USually claimed that although possibly useful and often ornamental , the 
llJetaphors and models are not essential to a cognitive understanding of 
~h at is being taught and learned. This is at least part of the position held by 

ose Whom Black (this volume) called the appreciators of metaphor. 
Ii On the other hand, metaphors occasionally receive a bad press in educa­
o~n . Metaphors are used when one is too lazy to do the hard , analytic work 
en determining precisely what one wants to say. Consequently, metaphors 
Illic~ura.ge sloppy thought. In addition, metaphors can be tremendously 
be S eadIng . There are a number of different ways in which metaphors can 
eli Understood and so the possibility of mistake abounds. If metaphors are 

Il)lnated, there will be fewer mistakes . Finally, metaphors and their close 
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cousins, slogans , are often used to cloud educational issues and 
complex matters to simple-minded banalities. In short , as has been 
in other connections , metaphors have all the advantage over explicit 
guage as does theft over honest toil (for example, R. M. Miller, 1976). 
views are often held by those whom Black (this volume) called the 
tors of metaphor. 

Notice that both appreciators and depreciators of metaphors in 
tion tend to agree that the cognitive significance of metaphor is 
limited. The main home of metaphor is in poetic insight and any 
general cognitive function is ideally better served by explicit analytic 
guage . At best, metaphors may be nice, but they are scarcely nece«~ 
comprehension , communication , or coming to know (but cf. 
1975) . 

That view was challenged by Petrie in his chapter in the first 
this volume where he argued that metaphors had a number of 
cognitive roles, in particular, a possibly unique educational role in 
in the acquisition of new knowledge. One thing seems quite clear: in 
intervening years, a number of cognitive roles for metaphors have 
widely discussed and investigated (see , for example, Williams, 1988, 
summary of work on the cognitive roles of metaphor; Stepich & 
1988, for an analysis of the function of analogies as learning aids 
information processing paradigm; and various chapters in 
Ortony, 1989) . The cognitive importance of metaphor, especially in 
tional settings, has been clearly acknowledged since the first edition of 
work. Furthermore, the importance of metaphor for the acquisition of 
knowledge is being more and more widely accepted. In this sense, 
purpose of the first chapter has already been to some extent fulfilled. 

At the same time, despite the explosion of interest in the 
functions of metaphor, there remain sharp conflicts over the exact 
and use of metaphor in education . In this revision, therefore, we 
use some of the work that has appeared since the first edition to 
the core ideas expressed by Petrie some 10 years ago . We are 
that the major emphases of the earlier chapter are still essentially 
but we also believe that these emphases can now be more perspi( 
and usefully expressed . Consequently, what follows represents in 
cases a significant rewriting of the original chapter. We have tried to 
the basic format and the major conclusions so that the commentary 
follows still has point, but we have tried at the same time to 
new work and clarify obscure points. 

The work on metaphor's cognitive significance since 1979 has 
primarily on two fronts. On the one hand, it has been argued that 
enables one to transfer learning and understanding from what is well 
to what is less well known in a vivid and memorable way, thus 
learning. This claim is essentially a psychological one, asserting a 
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tween vividness , or more precisely, imageability, and learning (e.g. , Da­
bCoso n, 1976; Ortony, 1975; Paivio, 1971; Reynolds & Schwartz, 1983). It is 
vi 'extremely important result that metaphorical teaching strategies often 
~~:Id to better and more memorable learning than do explicit strategies. 

The memorableness of metaphors can also lead, however, to several 
desirable consequences. Not only are metaphors sometimes misleading 

un I d' . no misused, we have also earne that on occasIon they are taken as lIteral 
a Li th , thereby interfering with the later development of more adequate 
~now l edge . Rand Spiro and his associates (Spiro , Coulson , Feltovich, & 
Andcrson, 1988; Spiro, Feltovich, Coulson , & Anderson , 1989; Spiro, 
Vispoel, Schmitz, Samarapungavan, & Boerger, 1987) , for example, have 
shown that certain very common and useful analogies and metaphors used 
in the instruction of physicians come to interfere with later learning and a 
marc adequate understanding of the concepts. Despite these dangers 
Spiro's suggested solutions do not include eliminating the metaphors, but 
rather utilizing multiple, cross-cutting metaphors and knowledge sources . 
Thus, even if we grant the possible misuse and misleadingness of metaphor, 
especia lly in advanced learning , and even if we were to assume the goal of 
maki ng what is learned more explicit , it still appears that metaphors and 
analogies playa central , even indispensable role in the pedagogical process 
of acquiring that subject. We call this use of metaphor the pedagogical use . 

S. I. Miller (1987), however, in criticizing Petrie 's original chapter implic­
itly distinguished between what we call pedagogical metaphors (or analo­
gies) and theory-constitutive metaphors (see Boyd, this volume ; Gentner 
& Jeziorski , this volume) . The former may be useful for the teacher in 
introd ucing certain difficult concepts. Theory-constitutive metaphors, how­
~ve r , are integral parts of the very structure of a theory at any given time in 
Its development. All theories contain such metaphors , and their usefulness 
Consists of both their ability to help us learn the theory and their inductive 
fruit ful ness in guiding further research in the theory. They are , for Miller, 
always to be conceived of as way stations toward a more explicit and literal 
rendering of the theory. 

S. I. Miller's (1987) concern was that educational theorists not ignore the 
~rObl ems of the theory-constitutive metaphors embedded within typical 
peducational" theories, such as operant conditioning and functionalism. He 
inOln ted out , correctly, that it is not always clear how metaphors such as , for 
al:tance , "shaping" behavior can be of any practical pedagogical use. It is 
ap ° Inlportant to realize that one can , in principle, look at any theoretical 
sh~roach and question its metaphors. In short , we can , and sometimes 
Ogy Uld , examine the theory-constitutive metaphors of educational psychol-

I ' PhYS ICS, or even metaphor comprehension itself. 
Of fn a s~milar vein Reyna (1986) described pedagogic metaphors as a type 
to f~nct lonal metaphor used to introduce novel concepts by relating them 

I11 lhar concepts . These can be contrasted with technical metaphors 
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which are used to describe abstract concepts in terms of more 
concepts . This distinction appears very close to the char 
pedagogic and theory-constitutive metaphor described above . Reyna 
further, however, in introducing the distinction between mundane 
metaphors with the former more easily comprehended than the 

For our purposes we wish to lump together as educational m 
the various categories of metaphors which are useful for increasing 
standing by students. Thus mundane , pedagogic metaphors as welJ 
theory-constitutive metaphors can be seen as educational metaphors 
are used by teachers and students to enhance learning. There may 
a category that we would call " residual metaphors" which can 
educational metaphors on certain occasions of their use . These are 
concepts and phrases that may be viewed as literal by people fully 
with a field , but that would be seen as metaphorical from the point of 
of a student just learning a field. The "frames of reference" examol 
Petrie 's original chapter, and repeated here later in abbreviated 
be seen as an example of a residual metaphor that can have an educati~ 
use . 

Within the category of educational metaphorical use we wish to 
here on Petrie 's original claim that the very possibility of learning 
thing radically new can only be understood by presupposing the 
of something very much like metaphor (see Rumelhart & Norman, 
and Vosniadou & Brewer, 1987, for examples of researchers who have 
seriously investigating the claim that radically new knowledge requires 
operation of metaphor). This is not just the heuristic claim that ", .. tlOn. 

are often useful in learning , but the epistemic claim that 
something very much like it, is what renders possible and intelligible 
acquisition of new knowledge . 

Plato first posed the problem of the acquisition of radically new 
edge in his famous paradox of the Meno: 

You argue that a man cannot enquire either about that which he knows or 
that which he does not know ; for if he knows , he has no need to enquire ; and if 
he cannot; for he does not know the very subject about which he is to 
(Plato , Meno 80E; Jowett translation) 

How is it possible to learn something 
raised by Pylyshyn (this volume). 

There is an educational formulation of the issue raised in the 
paradox. If we assume that we can simply pour knowledge into the 
students, then we are faced with the problem of how those 
ever recognize what they receive as knowledge , rather than as 
be rote-memorized. If, however, we insist , as current conventional 
as well as constructivist psychology (Anderson , 1977; Rumelha~t 
tony, 1977; Schank & Abelson , 1977) would have it, that learnIng 
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Figure 25 .1 

always start with what the student presently knows , then we are faced with 
the pro blem of how the student can come to know anything radically new. 
It is our thesis that metaphor is one of the central ways of leaping the 
epistemological chasm between old knowledge and radically new knowl­
edge (see also Petrie , 1976, 1981) . 

The belief that there is such an epistemological chasm depends on cer­
tai n presuppositions for which we shall not here argue . Although still some­
what controversial 15 years ago, these presuppositions are now widely 
accepted. First, experience is never directly of the world as it is, but is 
always in part constituted by our modes of representation and understand­
ing, by our schemas , scripts, or mental models . For example, we experi­
ence the chairs on which we sit as dense and impenetrable , although they 
are, physicists tell us , composed of clouds of very tiny particles. Second , 
most learning consists of processing that which impinges on us in terms of a 
Con text of rules or representations . These representations form our modes 
of unde rstanding . Much learning is thus coming to be able to process our 
experience in terms of existing contexts and schemas and the relations 
among them. We learn about the Civil War by seeing it is a war within a 
nation. Third , however, on some occasions we learn by actually changing 
OUr representations . The result of changed representations is what we call 
radi ca ll y new knowledge. For example , the phenomenon of experiencing 
Somethi ng in different ways if approached with a different schema is graphi-
callY·\I .. 
a . I ustrated by the so-called ambiguous figures. Figure 25.1 can be seen 
t~ eIther a duck or a rabbit. Piaget (1972) noted the distinction between 
a ese two kinds of learning by distinguishing between assimilation and 
n~cOmrnOdation . During assimilation, we learn by changing experience to 
Ce OUr concepts . During accommodation, we learn by changing our con-
~t~ to fit our experience . 

lind e problem posed by the Meno paradox occurs with accommodation. If 
int erS tanding and learning involve being able to put that which is learned 

o a Schema , as noted in the first assumption above, then how can we ever 
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rationally come to change our schemas? It seems we would either 
presuppose that we already possess, at least implicitly, the schema 
renders intelligible the radically new thing we are attempting to 
else we would have to admit that the learning of something radically 
arbitrary and subjective. Both alternatives, unfortunately, have 
able precedent in education. What we shall suggest here is a 
alternative - that metaphor can provide a rational bridge from the 
to the radically unknown, from a given context of understanding 
changed context of understanding. The central question for us is 
radically new knowledge possible?" With the presuppositions noted 
that question becomes "how is rational change of schemas possib l .. .,,. 

nally, these "how?" questions are to be taken in the epistemic and 
psychological sense. In other words, the question is "how is one to 
intelligible the acquisition of new knowledge?" not "what are the 
involved?" 

Our concern with metaphor is derivative from this central edllt'!lItl";/ 
concern . We believe an examination of metaphor will show that it 
occasion , play this crucial epistemic role of rendering the 
radically new knowledge intelligible . We have now learned that 
many devices other than metaphor that serve as a bridge from the 
the unknown (see , for example , Gentner & Jeziorski , this volume; 
luth , 1980; Rumelhart & Norman, 1981 ; Vosniadou & Brewer, 
Analogies, models, and exemplary problem solutions also sometimes 
form this function and , we believe, in very similar ways to metaphor. 
feature that all these have in common is that they invite the use 
familiar rule-governed device for dealing with the material to be 
ways that require the bending or even breaking of the familiar rules. 
phor is one crucial way this happens; analogies , models , and 
others . Our purpose is to argue that metaphor, as traditionally 
and as an exemplar of these other types of figurative devices , often 
central role in the acquisition of radically new knowledge . 

Metaphor 

There are two issues in the voluminous literature on metaphor that 
particular interest for our purposes . The first is the distinction 
comparative and interactive metaphors. On the comparative view of 
phor, what a metaphor does is to say implicitly that two apparently 
things have something in common after all. Thus , in speaking of the 
of electricity, despite the obvious dissimilarities between electricity 
uids , it is held that there is a fundamental similarity - they both 
fluid kind of way. On this view, a metaphor is an implicit 
whereas a simile or an analogy is an explicit comparison (Green, 
metaphors transfer meaning and understanding by comparison. It 
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led that the notion of a comparative metaphor would not serve to make 
!1~ e ll i gible the acquisition of radically new knowledge . The problem is that 
11.~dica IlY new knowledge results from a change in modes of representation of 
~'!10w ledge , whereas a comparative metaphor occurs within the existing 
representations which serve t? render the compari.son sensible . The .co.m-
arative level of metaphor might allow for extensIOns of already eXlstmg 

~ !1 ow l edge, but it would not provide a new form of understanding. 
There are problems, however, with attempting to construe all metaphors 

as implicit comparisons. Consider the example (Haynes , 1975) , "Virginity 
is the enamel of the soul." Is the implicit comparison to be between the 
posit ive features of clarity, strength, and protectiveness , or the negative 
featu res of rigidity, brittleness , and enclosure? Nothing in the metaphor 
tells us and only nonlinguistic contextual knowledge of speaker or hearer 
seems useful. For reasons such as this , many writers have claimed that 
therc is also an interactive level of metaphor. Black says , "It would be 
more illuminating in some of these cases to say that metaphor creates the 
si milari ty than to say that it formulates some similarity antecedently exist­
ing" (Black , 1962b, p .37). The interactive level of metaphor is peculiarly 
appropriate for our purposes , because if it creates similarities , then it could 
provide the bridge between a student 's earlier conceptual and representa­
tional schemes and the later scheme of the totally unfamiliar subject to be 
learned by the student. Interactive metaphor would allow truly new forms 
of knowledge and understanding to be acquired by the student without 
presupposing the student already knows , in some sense , that which is being 
learned. 

The discussion so far points to the fact that a metaphor, comparative or 
interactive, depends on the cognitive scheme presupposed for its under­
standing. One and the same metaphor can be comparative and interactive , 
depend ing on the point of view taken. An educational metaphor like "The 
atom is a miniature solar system" is probably a comparative metaphor from 
the point of view of the teacher. The teacher already knows both about the 
Solar system and about atoms and is relying on the similarity between them 
t~ at already exists in our collective understanding. But from the point of 
VIew of the student just beginning physics , the metaphor, assuming it is 
sUccessful , will be interactive. It will (help) create the similarity for the 
%lIdent. It provides a way of understanding how the student 's existing 
a Odes of representation and understanding can be changed through inter­
o~t~n with the new material, even granting that experience is dependent 

I pa rtIcular mode or scheme of understanding. 
Ca n the original chapter, Petrie discussed the issue of whether a metaphor 
Pan be identified by some set of linguistic features independent of its use on 
aprt lcu lar occasions. The purpose of the discussion was to address the 
ql!~:re n t fact that metaphors are , if interpreted literally, clearly false . The 

tlon then became , how do students interpret their teachers when they 
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are uttering falsehoods? In retrospect, this issue is almost certainly a 
herring. The common situation in the classroom is that students 
take the teacher to be serious and sincere and when teachers do . 
metaphors , their reports indicate a carefully planned, strategic use of 
phors as part of teaching the new material (e .g. , Biermann , 1988a; 
shall , 1984; D. B. Miller, 1988; Whitman , 1975 ; Zegers, 1983) . Gi 
care and thought that typically go into teachers' use of metaphor, 
unlikely that students will be surprised by pedagogical metaphors. 
teachers know from long experience that certain topics and fields are 
cult for students to understand . What happens is that good teachers 
fully signal the introduction of something new and the necessity 
students to suspend the normal conversational implications 
eral truth and falsity. Thus , students will typically try to make sense 
metaphorical utterance , making use of clues that the teacher is 
attempting to say something important and useful. 

Recent work by Glucksberg and Keysar (1990; this volume) 
portant new light on the "problem" of the literal falsity of met"nh .... ~ 
assertions. They argue persuasively for the view that , in the final 
metaphorical statements are not implicit similes, a view we have at 
partially endorsed in arguing for Black's (1962b) interactive view of 
metaphorical utterances. Instead, they suggest that typical nn .... ;, 
metaphors are class-inclusion assertions in which the topic of the 
is assigned to an abstract category referred to by the vehicle of the 
phor. The vehicle thus functions as both the name of the category 
prototypical example of it. Their example, "My job is a jail ," thus 
the interpretation that my job, the topic, is assigned to the class of 
that confine one against one's will, are unpleasant , are difficult to 
from, and so on. The vehicle , jail, is a prototypical exemplar of 
category and serves in this instance as a name for the category. 

Glucksberg and Keysar (1990) gave numerous examples of such 
the language , including a fascinating comment by an Israeli during 
crimes trial of John Demjanjuk who was accused of being " Ivan the 
ble ," a sadistic guard at the Treblinka death camp in Poland. 
the name Demjanjuk had become a noun in Israel to identify an 
person capable of committing unspeakable acts . Thus , it was quite 
during the trial for an Israeli to say of John Demjanjuk , the defer 
know his name is Demjanjuk , but I don't know if he is a Demjanj 

This dual role for the vehicle of a metaphor as both prototypical 
and name of a newly created class sheds considerable light on hoW 
phors can actually create the similarity to be noted . As has 
noted , everything is similar to everything else in some respect or 
Some similarities are typically worth drawing attention to and 

l become enshrined as " literal" truth or falsity in terms of typical 
schemes . At any point in time , then , the schemas of most people 
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.rai n connections of inclusion , similarity, and relationship , and not oth­
eel Good metaphors suggest new connections by picking out an exemplary 
e

r5(i we ll-known example of a certain category, and, by grouping it with a 
allember of another category which is typically not related to the meta­
n~l or's category, the relevant similarity is created. The particular grouping 
P f ex isting categories causes the appropriate selection of properties which 
o e to be related by the metaphor in its role as prototypical example of the 
a~w class. If such a predication of a prototypical example to the topic 
nontin ues to make sense , the metaphor may pass into literal truth and 
~ecome a "dead" metaphor. If it is a bad metaphor, the similarity will not 
be seen as worth making , or at least not making in that way, and the 
metaphor will not even be understood or will not catch hold. In either case, 
the metaphor is anomalous in the sense that a well-known prototypical 
example of a certain category is connected to parts of our conceptual 
schemes with which it is not usually associated. 

We shall have more to say about how students utilize metaphors to 
change their cognitive structures . For now we simply want to emphasize 
that it is the anomalous character of an interactive metaphor, anomalous in 
terms of a student's current set of rules for understanding, that distin­
guishes the way in which metaphors transfer chunks of experience from the 
way in which literal language or comparative metaphors do. Literal lan­
guage requires only assimilation to existing frameworks of understanding . 
Comparative metaphor requires simple extensions of the framework in the 
ligh t of a more comprehensive framework. Accommodation of anomaly 
req uires changes in the framework of understanding. While these changes 
in cognitive structures almost certainly fall along a continuum , it is the 
general requirement of a fairly radical change in cognitive framework that 
provides the distinction between the ways interactive metaphor and literal 
language are to be understood. It is this change in framework that secures 
the importance of metaphor in considering how radically new knowledge is 
acqUired. 

Metaphor and the growth of science 

~he brief description that we have presented of how an interactive metaphor 
s~n create an anomaly for a student so as to lead toward changes in cognitive 
SciUcture bears a striking analogy to Kuhn 's description of the workings of 
1l0;nce during scientific revolutions (Kuhn , 1970b). During the periods of 
par:(~ l science , puzzles and problems are solved by the use of the accepted 

Igm of the moment. Occasionally, such problems or disturbances resist 
nt paradigm efforts to solve them, and they become anomalies . The 

St then searches for a new metaphor or model that can remove the 
aly. The main difference between the scientist on the frontiers of knowl­
and the student is that in the student's case the metaphor provided by 
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the teacher, if it is a good one , is likely to be more immediately he 
are the variants tried out by the scientist. Except for a kind of trust 
teacher, however, the student does not really know any more about 
or she will end up than does the scientist. This seems to us to go 
against the educational dogma that one should always layout in 
the student exactly what the goals of the learning experience are taken 
In cases where the goals are to change significantly the student's 
cognitive structure, it will not be possible to layout learning 
student can initially understand. Only metaphorically and ex post 
the student be brought to understand the goals expressed in the 
categories of the to-be-Iearned subject matter. 

One of the crucial senses of "paradigm" for Kuhn (1974) is 
called an exemplar. An exemplar is a concrete problem with its 
which together constitute one of the scientific community's standard 
pies . Acquiring these exemplars is a critical part of the scientist's 
and they serve the absolutely central function of allowing the 
"apply theory to practice ," although , as we shall show, this is a 
way of making the point. The exemplar is what enables the 
deploy the symbolic generalizations of the theory being learned in 
lar problem situations. This role is extremely important , because on 
view, we do not always link up theory and observation statements by 
of correspondence rules , nor is there any direct access to the world' 
dent of our theoretical language. In short , having denied a direct 
tuallink to the world "as it is, " and having accepted the fact that 
tion is theory-laden, another account of the link between our 
nature must be provided . Kuhn 's suggestion is that , in an important 
exemplars serve this function . 

How do exemplars work? Kuhn (1974) gave an extended example 
young boy learning to recognize ducks , swans , and geese by 
ostensive definition and correction of mistakes. His account went 
ther than the simple observation that this is indeed how such learning 
happens. Kuhn claimed that what the boy learned is not "rules" of 
tion , but rather a primitive perception of similarity and difference. 
perception precedes any linguistic formulation of the similarity 
Can these nonlinguistic similarity relations be spelled out in more 
so, perhaps a third alternative , besides direct access and corre 
rules between theory and observation , can be given some 
way of accounting for the link between observation and nature or 
theoretical language and observational language about nature . 

What we wish to suggest is that understanding an interactive 
includes , as an essential part , activities similar to those involved in 
ing an exemplar. For when a metaphor has effected a change of 
structure (where the "rules" of the cognitive structure need not be 

~ ------
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. fo rmulated or formulatable), the student has a new way of dealing with , 
,tly cribing , and thinking about nature , just as the science student , in acquir­
deS an exemplar, has a new way of deploying symbolic generalizations in 
,n~L1re. Furthermore, if Glucksberg and Keysar (1990) are right in suggest­
?" that metaphors are class-inclusion assertions , with the vehicle of a 
,ngtaphor being a prototypical example of the new category to be learned, 
~~ similarity to the Kuhnian (1974) description of learning new perceptual 
t 1 tegories is even more striking. What happens in both cases is that our 
ca gnitive structures or schemas are expanded and linked up in different 
c~IY s through the use of an exemplar of the category being learned . "The 
~orn is a solar system" thus becomes the attribution of the atom to those 
~a tcgories of systems in which there are central bodies around which re­
vol ve other bodies with certain forces and relations obtaining, of which the 
solar system is a prototypical exemplar. 

The key to understanding the learning of new categories such as ducks 
and geese on the one hand, and comprehending metaphors on the other, is 
that both processes are bound up with activities on the part of the student. 
It is not simply a case of hearing words , understanding them literally, and 
applyi ng them directly. In both instances it is a case of acting in the ecology. 
For the science student, this is brought out by Kuhn 's (1974) insistence that 
in acqui ring exemplars the student requires diagrams , demonstrations , and 
laborato ry exercises and experiments . Even the young boy learning about 
ducks, swans, and geese is doing something . He is classifying and being 
corrected . Of course , language is involved, not as a kind of labeling , but as 
a prod to activities of sorting, classifying , and perceiving similarities and 
differences. In the case of the metaphors, the activities are again those of 
claSSification , building new relationships , testing hypotheses suggested by 
the new class-inclusion relationship , and the like. We believe our subse­
q.uent discussion of interactive metaphor in a pedagogical situation , espe­
Cially as viewed from the student's perspective, will be directly relevant to 
Kuh n's claims that exemplars provide the way of understanding how lan­
gUage re lates to the world. 

d Th us the educational functions we are proposing for metaphor are that it 
hO~s , indeed , make learning more memorable , and that it does , indeed , 
Cl
e

.
p 

mOve one from the more familiar to the less familiar. But we are also 
toa': ing that metaphor is what enables one to pass from the more familiar 
Ou t e unfamiliar in the sense that it provides a key mechanism for changing 
thir mOdes of representing the world in thought and language. It provides 
ap;l mechanism not through a direct labeling , or through explicit rules of 
Pho ICa tlon, but rather because in order to understand an interactive meta­
\Vor~d One must focus on~ 's activities on nodes of relative stability in. t~e 

. La nguage bumps mto the world at those places where our activity 
up against similar boundaries in diverse situations . 
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Metaphors and pedagogical content knowledge 

Perhaps one of the most influential developments in education 
first edition of this book has been the widespread acceptance of the 
of pedagogical content knowledge (Shulman, 1986; 1987) . This is a 
knowledge that expands on ordinary content knowledge in the 
those aspects that are particularly germane for teaching the p 
tent. Shulman has identified two major subcategories of pedagol!:icaJol 
tent knowledge - first, the most useful forms of metaphors or 
tions of a subject and, second, the features that render any given 
more or less easy to teach or understand . An example of a powerful 
phor in Newtonian mechanics would be conceiving of the action of 
on each other as if they were a system of billiard balls. With respect 
issue of typical difficulties teachers ought to know about , an example 
be the fact that even many college students believe, incorrectly, that 
gave a puck a push on an infinite, frictionless air hockey table, 
the force imparted to the puck would "wear out" and the puck 
moving. That is, students tend naturally to hold an impetus 
motion rather than a Newtonian one. Clearly, both these kinds of 
edge would be very useful for a teacher to know in attempting to 
mechanics. 

For our purposes, there are at least two important consequences 
increasing significance of the notion of pedagogical content kno" 
First, it encompasses an explicit acknowledgment of the centrality of 
phor in teaching. We shall return to this feature in a moment. 
challenges the traditional conception of learning how to teach. That 
tion implicitly assumes that one first learns the content of a sub 
then one learns general theories of pedagogy. General 
psychological learning theories are then applied to the content, 
haps to the specific students , in order to devise instructional 
the content and context in question . Furthermore, it is assumed by 
that, on the whole , learning how to teach is more or less content frp", 

is , the difference between a physics teacher and an English 
believed to lie almost wholly in their respective content knowledge. 
teach it is largely the same for the two and consists of knowing 
how to motivate students, how to structure a lecture , how to 
class, how to use small group discussions, how to construct 
schemes , and so on. 

The concept of pedagogical content knowledge, without 
usefulness of general pedagogy, invites us to look beyond such 
and focus on the different ways in which content knowledge may be 
both teacher and student . Some of those ways may be more pedag 
useful than others . Some ways of representing that knowledge may 

~ ca,;« to acq";" than othen;. Some way' of "p""n6ng a g;ven 
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dge domain may be useful for one group of students in one context , but it 
e ay be necessary for the expert teacher to have a variety of ways of 
111 presenting and re-presenting content knowledge so that different kinds of 
r~ude nts in different contexts can learn . 
S Reminding us that there are extremely important pedagogical features 
peci fically connected to the content being taught or learned reinforces the 

~J1l po rta nce of the use of metaphor in education that we have been urging. 
Indeed , as noted above , Shulman (1986; 1987). has characterized knowl­
edge of the metaphors of a field as one of the key features of pedagogical 
content knowledge . We would urge that Shulman 's metaphors need to 
include all of what we have called educational metaphors - the theory­
const itutive metaphors of the field , the pedagogic metaphors (sometimes 
they will be the same as the theory-constitutive metaphors) which help 
introduce students to the field , and even the residual metaphors , those 
parts of a field which may be viewed as literal truth for people already 
knowledgeable in the area, but which may involve radically new knowledge 
fo r someone just being introduced to the field. 

If, therefore, one thinks of the typical student and the typical teacher as 
each having some sort of conceptual representation or schemas of, say, 
physics in their minds at any given time, two features stand out. First , as 
noted earlier, the use of a metaphor, pedagogical, theory-constitutive , or 
residual, by the teacher may be comparative in that the teacher already 
knows enough physics to comprehend both the old and new knowledge 
domains. For the student, on the other hand, the very same metaphor may 
be interactive, creating the similarity under consideration . Second, the 
student may well be acquiring one of the constitutive or residual metaphors 
of the fie ld for the first time. 

In the following section we repeat the example from Petrie's original 
chapter, although in a shortened form. Originally Petrie offered the example 
as a clear case of the use of a metaphor in a teaching situation . In retrospect, 
the case does not seem so clear, although as an example of how a given 
concept that might be viewed as literal truth by those familiar with the field 
~nd as a metaphor by students just learning the field, it still seems to us to 
~ve merit. We will follow the frames of reference discussion with an exam­f ebfrom more recent work which clearly does illustrate how metaphor seems 
o e the only way in which to overcome student misconceptions . 

Educational metaphors: Some examples 
() 
\lone of the interesting features that seems to characterize most people's 
\Vhreflective concept of motion is that there is no difficulty in deciding 
essether something is in motion or not. One simply looks and sees . Yet , an 
II ceo ha l feature of motion is that it is properly describable only relative to 

oord inate system . Where the observer happens to be located when 
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trying to decide whether something is in motion is essential to unde 
ing motion (for simplicity's sake we assume a stationary observer). 
noting several examples of motion, one secondary-school science text 
& Blecha , 1966, pp. 217-18) suggested that the reader look at a 
object, for example, a chair, and decide whether or not it is moving. 
authors assumed the answer would be no, and then they pointed out 
the chair is on the earth's surface, and the earth is moving, so is not 
chair moving after all? The authors were attempting to introduce into 
student's conceptual scheme an anomaly analogous to Kuhn's (1974) 
scription of anomalies in the growth of science . Does the chair 
does it not? 

Fisk and Blecha had to assume two things about the student; first, 
his or her standard unreflective judgment would be that the chair is 
moving, and second , that the student knows the earth moves. 
these two assumptions , the attempt to introduce an anomaly into the 
dent's view of the world will fail, for the student will simply reject 
the things he or she is being invited to consider, probably the claim that 
earth moves. What this illustrates is that an anomaly will be an 
only from the standpoint of a conceptual scheme. If the student does 
know about the earth's movement , no anomaly will occur. This point 
trates the feature that in order for metaphors to work, at least one of 
categories being used metaphorically must be part of the student's 
tual scheme. 

Next , Fisk and Blecha (1966) tried to make the anomaly explicit 
suggesting that it may seem strange to say a book is both moving and 
moving. Here they were relying on the idea that everyone probably 
contradictions anomalous . The theory-constitutive , or, possibly re<:i(h .... 
metaphor to be used to solve the anomaly is then introduced. The' 
moving and not moving seems strange only because the book is 
observed from two different frames of reference. We take it that the 
phorical term here is "frame of reference. " 

The authors next define "frame of reference" as "a place or 
from which an object's motion may be observed and described" 
Blecha , 1966, p . 218) . It might be objected that "frame of reference" is 
a metaphor at all . For the student , however, it may have no literal 
whatsoever. Does it mean that the student is to put up a picture frame 
block out part of his or her experience? That would be one " literal" 
ing. The point is crucial for pedagogy. A technical term may have a 
meaning for those who understand the subject but be completely 
phorical for the student just learning the subject. 

It will be objected that the term was given a literal definition and sO 

fails to be metaphorical. The plausibility of this objection rests on the I position that the students have a'«ady gcasped the no,;on of di!f"" f 
~ "[view - which is , aftee all , the 00<0 of thefmme ohefmnee ,dea. I 
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I ave , then "a place or position from which an object's motion may be 
1 bserved and described" makes sense as referring to different places at the 
o~lIne time with putative observers at those places at the same time. But if the 
\udent has not yet grasped the notion of different points of view, then "a 
S lace or position from which an object's motion may be observed" may 
~te ra llY mean to the student his or her own place or position. Thus , unless 
one presupposes that most of the work of grasping the metaphor has already 
occurred , the "literal" definition may not do the trick at all. 

This point can be brought out another way. In order to demonstrate their 
grasp of the term, the students will have to be able to do things with it. 
They will have to be able to solve problems , answer questions, in short, to 
engage in activities guided by the concept of frame of reference. In the 
current case , those activities are largely confined to thought experiments 
(as they necessarily must be in most written materials) . The student is 
asked to imagine the chair on the earth's surface, the thought experiment 
taking on the logical role of activities that help one to triangulate on mo­
tion. The metaphor "frame of reference ," however that is initially under­
stood by the student, provides the other leg of the triangulation. If thought 
experiments do not provide sufficient activity for the student to converge 
on the idea of relative motion , they could be supplemented by actual 
act ivities of the same type . 

However, the first attempts at convergence may result in fairly gross 
approximations , and corrections may be needed. Fisk and Blecha (1966) 
referred back to the chair example and , using frame of reference language , 
explicitly suggested that the student look at the chair from a position in 
space near the moon , and as they put it, somewhat hopefully, "You would 
probably say that the chair is moving because the earth is moving" (p . 218). 
With the chair-earth example , they are implicitly correcting a possible 
mistake which they anticipate some students may initially have made . 
. In addition to the metaphor of frames of reference, the text uses an 
Interesting diagram (Figure 25.2) and a different example to supplement in 
a perceptual way the new conceptualization suggested by the metaphor. 
Th ro ugh the sequence of pictures , Fisk and Blecha (1966) tried to show 
how important "point of view" is . They took it for granted the student 
WOuld, if in a spaceship , say the book fell to the floor. By presenting a 
Schematic series of pictures of the spaceship ascending, another anomaly is 
~rea te d, for the floor is also rising . The pictures also illustrate the altern a­
I~ e Conceptualization which can solve the problem. The pictures quite it al nly demand that one take up a point of view outside the spaceship, and 

a I~ that "other point of view" that is the point of the lesson . Again the 
/tiVIty is left to thought experiments . Both "book falling" and "floor 
slSlng" seem appropriate from the point of view from which the pictures are 
peen: For the students to check out their ideas on such a fairly subtle point 
rov ldes opportunity for correction and successive triangulations . 
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Figure 25.2 

The overall point of this example is that, if successful, it has 
student's conceptual framework in a fairly fundamental way th 
use of the term "frame of reference ." The notion was given a literal 
tion in terms of place of observation, but the appropriateness of that 
tion depended on the nonlinguistic ability to take up alternative 
view (another metaphor?), so that place of observation did not 
mean to the student "where I happen to be at the time ." 

Another, even more dramatic example of an educational me 
provided by Joshua and Dupin (1987) . They studied the 
change-resistant student conceptions and the methods used to 
these "epistemological obstacles" or " interpretive grids" through 
students observe phenomena and then draw conclusions different 
those the teachers intended to establish. Of interest were the COn,..,.nf 

of simple direct current held by French students about 12 and 14 
in grades comparable to six and eight in the United States. 

Four main preinstructional conceptions were identified by 
Dupin (1987) during clinical interviews. The "contact" conception, a 
tic view, emphasized the mechanical contact between the battery 
bulb and was held by relatively few students . Similarly, the "single 
conception which assumes that electricity travels through just one wire 
light did not enjoy a wide following . The "clashing currents" cone' 
which suggests that two currents leave the battery and supply the bulb 
not return to the battery was held by a majority of the students. FinaIly. 
"current wearing out" view which holds that the current goes one 
around the circuit but wears out in its travels through the bulb was 
tained by a number of students, particularly the older ones. 

~ ~--
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Joshua and Dupin (1987) observed the development of these conceptions 
duri ng a series of activities presented by regular classroom teachers. In the 
fi rst of two class discussions, students presented their explanations and 

d
' ,cussed the various interpretations. No students in either grade put forth 
1~ 

he contact conception, perhaps because the teachers' cues and the re-
:ponses of the other students indicated that more elaborate explanations 
~cre sought. The single-wire conception was eliminated based on c1ass­
oolll discussion. The current-wearing-out view was rarely presented, al-

~hOugh a "circulatory" conception that did not mention wearing out was 
voiced. The circulatory view and the clashing current position , held by the 
majo rity of the students, remained as competitors at the end of the lesson. 

During the second session Joshua and Dupin (1987) observed that stu­
dents discussed the competing views in small groups but did not typically 
change positions until a particularly animated class discussion . In the youn­
ger group , there was considerable clarification and systematization of views 
and li ttl e change of opinion . Changes did occur in both directions in the 
older group , but most students simply deepened their initial conception . 
The circulatory conception was modified and eventually expressed as the 
current-wearing-out view. This notion had the majority of adherents at the 
end of the discussion. 

Once both the clashing current and current wearing out conceptions 
were seen as accounting for the phenomenological data equally well , experi­
mentation was used to gain additional information. Joshua and Dupin 
(1987) reported that the children were not very good at identifying experi­
ments, but they did agree that they needed to know the direction and 
quanti ty of current in each wire to decide between the theories. The teach­
ers proposed a method, and the students were required to anticipate the 
results of the experiment based on their models , carry out the experiment, 
and draw conclusions . The results of the first experiment failed to support 
the clashing-current view and were accepted , with some disappointment, 
by the proponents of that view. 
. joshua and Dupin (1987) noted that the teachers had to insist on conduct­
I11g a second experiment to test the current-wearing-out theory. The sup­
P~rters of that theory could not accept the possibility of a circulatory model 
WIthout losses and did not see the purpose of the experiment. When the 
resul t d th ,s emonstrated the same amount of current before and after crossing 
tee lIght bulb , the younger students were surprised and then unanimously 
l~ec ted the results, suggesting flaws in either the equipment or its reading. 
Of ~hO lder ~tudents were also surprised by the results but were not so critical 
aCe e fi ndll1gs. Most did not reject the experiment , but they also did not 
ele ept a result that did not seem logical , that is, the conservation of the 
tha~tn ca l fluid in its material form and exhaustion in its energy form. At 
the POint existing student conceptions were simply inadequate to deal with 

anOmaly presented by the experiment. 
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To overcome this "epistemological obstacle ," Joshua and Dupin ( 
had the teachers employ a "modeling analogy," an analogy operating 
thought experiment. They presented a diagram of a train without a 
tive that operates on a closed-track loop. Workers in a station (the 
permanently push on train cars going past them , maintaining the 
ment by tiring their muscles. In their discussion the teachers tried to 
lish connections between the analogy and the "without loss" co 
The older students gradually began to grasp the analogy whereas the 
ger children grasped only the connection between the battery 
workers with the remaining connections , such as current-and 
wires-and-tracks, introduced by the teachers. Joshua and Dupin 
the doubts and criticisms of students in both classes decreased im 
once it was accepted that the battery wears out but the current is the 
along the circuit. 

Students then became interested in testing the limits of the analogy. 
wanted to know what would happen if the tracks were cut. Joshua 
Dupin (1987) reported that the students hypothesized, based on the 
ogy and contrary to their normal experience , that the bulb would 
temporarily like a train-car derailment. Clearly they were trying 
new metaphor (model) and correcting its implications with thought 
ments and actual activities. 

Joshua and Dupin (1987) concluded that the students' incorrect 
tions (from the point of view of physics) were, nevertheless , clearly 
rational basis for their reasoning and evaluative behavior. Implicitly 
ing Shulman's (1986; 1987) notions of what should be included in 
pedagogical content knowledge , Joshua and Dupin argued that for 
tion to be effective it must take into account and counteract the 
conceptions that students have , conceptions that have a great cap ....... .r 
logical , if incorrect , adaptation to experience. In short , students do 
account for new experience using their existing schemas, and only if 
with an anomaly and a new way of conceiving of the anomaly, 
very much like a metaphor, can they acquire radically new knowl 

What we believe these examples illustrate is the kind of conve 
thought and activity that can lead through a succession of iterations 
given way of conceiving a situation to a radically different way of 
ing it. In most cases of learning, bringing to bear thought and action in 
ordinary literal guises is all that is necessary to resolve the problel 

situation . The kind of learning that goes on in such cases is what we 
called ordinary learning. It is primarily the utilization of existing 
structures to deal with our experience. In other cases involving the 
metaphor that may be comparative from the point of view of the 
the process is only slightly more complicated . The larger cognitive 
in terms of which the implicit comparison makes sense is already 
by the student and is straightforwardly brought to bear and the 
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ted . This may be what was going on , for example, as the French students 
nOccted the single-wire conception during the class discussions . In cases 
re~c the frame of reference example and the final use of the train analogy in 
l;le electricity case, however, neither ordinary learning nor a simple exten­
t on of cognitive frameworks allows the student to deal with the problem­
~\i C situation. In such cases , a change of cognitive structure, or as we have 
tlailed it , the acquisition of radically new knowledge, is necessary. 
c The continuum briefly sketched above, from ordinary learning to under­
standing comparative metaphors to the structural changes consequent on 
construing an interactive metaphor (probably with a number of other steps 
between) , is very important. The continuum illustrates that one need not 
be consciously aware of anything so esoteric as metaphors or the need for 
radica l change in one's cognitive structure. In this sense , the process of 
construing a metaphor is , as Searle (this volume) says , a natural extension 
of ordinary thought and activity. Educationally, we can start with what we 
know, and by an iteration of triangulations of thought and activity on our 
experience , end up with radically new knowledge. 

Let us now try to analyze this process of acquiring radically new knowl­
edge by means of triangulation on the world . We call the first component of 
the process the "anomaly step. " This consists subjectively of the student's 
perception of the situation as problematic enough to require a minimal 
amount of cognitive activity. Objectively, the activity will need to be of a 
sufficient magnitude to require a change in cognitive structure , although as 
we have noted , the student need not be aware of this. During the students' 
in itia l encounter with the electricity example, they were totally unaware 
that the result would require a radical restructuring of their schemata. 

Assuming , then, that attempts at assimilating the problematic situation 
to ordinary cognitive structures have failed, or would not work , and there 
really is an anomaly in the technical sense of a problem requiring a change 
of cognitive structure , the second step , which we shall call "providing a 
metaphor" begins . In the typical educational situation the most important 
s~urce of an alternative classification for the student is the metaphor pro­
Vi ded by the textbook or teacher. Yet because the schema suggested by the 
~etapho r has not yet been applied by the student to the material to be 
; arned , the learning process will necessarily be interactive for the student. 
thhe meta~hor is a guide in that it essentially says , "Look at and deal with 

IS new situation as if it were like one you already know about. " Thus, the 
~econd step in the process of understanding a metaphor is conceiving of 
a ossible variant classifications as if they were like what is already known , so 
t~ lO create new class-inclusion relations in Glucksberg and Keysar's (1990; 

IS Volume) sense. 
th "fhe third step in the process is actually acting in the world and observing 
ta~ reSUlts. An interactive metaphor is not going to succeed unless activity 

es place . The activity is guided by the metaphor. On the first trial, one 
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can conceive of the activity taking place as if the metaphor were I 
true. Recall the " train derailment" hypothesis in Joshua and Dupin 
One behaves in the new area as one would have behaved in the 
which the metaphor is literally true . The point of the metaphorically 
gested activity is to see if it will remove the anomaly. Does the 
respond positively to the students' papers, questions, and examination 
swers? Do experiments turn out as predicted? Do thought 
make sense? If not , do the responses indicate that the activity was 

Notice that each of the steps thus far mentioned - recognizing an 
aly, conceiving the problematic situation as if the metaphor were 
true of it , and acting on the situation in those terms - provides a 
tion on the problematic situation . The anomaly step focuses on the 
tion in terms of the existing framework and characterizes the situation 
existing framework terms . The metaphor suggests a new 
of the situation, and activity in the situation provides a third perspecti~ 
Of course, some of the steps may be combined, as when a good metaph~ 
creates the anomaly because it is literally false and simultaneously create" 
new characterization that can guide subsequent activity. 

The fourth step in construing an educational metaphor is the corrp l'ti0i4 

of the activity. Typically, the first activity carried out in terms of the 
phor's suggested conceptualization will not be quite right; yet , from 
point of view of the anomaly, it will show promise . Much of the problem,j 
the electricity case in Joshua and Dupin (1987) was removed once 
students could see how something could wear out, the workers' m"~I~ 
while something else could remain the same, the train cars traveling 
the track . At the same time more had to be done , especially with 
younger students. 

The teacher, typically, will provide such a correction, and a 
activity - close to , but slightly different from , the original - will be 
tempted. The corrected activity provides a triangulation of the problemal 

situation and can be compared to the original metaphorical conceptiO 
beginning to show in what sense the ultimately correct conci 
will differ from and in what sense it will be the same as the initial metapU\iI 
cally suggested conceptualization. The corrected activity also shoWS 
extent to which the anomaly is being removed by the corrected activity 
its evolving conceptualization. It is essentially the iterative process of. 
gulation of conceptualization and activity, powered by the percentl 

remaining anomaly, that enables the students gradually to change 
tual schemes to accommodate totally new experiences. And it is the 
ing of a final equilibrium of conceptualization and activity that is th~ 
the success of the metaphor, not whether we can explain its meaning 
M. Miller, 1976). 

The same steps are present when one considers metaphor from the 
nat point of view of the teacher, but they look somewhat different. 
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acher must pay special attention to both the initial intelligibility to the 
I ~ud e nt of the metaphor and the appropriateness of activity for triangula­
Sian on the new material. The teacher must also consider the ecology in 
~hiCh corrections leading ultimately to a reflective equilibrium in the stu­
dent take place . For in triangulating on the new material , the student will 
stOp when conception and activity have combined to remove the anomaly. 
Recall that among the students studied by Joshua and Dupin (1987) those 
whO held the current-wearing-out conception were quite unwilling to have 
their theory tested. They thought they had removed all the problems 
through disproving the alternative clashing-current conception. There are 
equi libria that do not match the collective understanding the teacher is 
trying to impart , and those are the ones that must be avoided. They tend to 
be the typical mistakes made by students in any given subject and were 
referred to above in describing Shulman's (1986; 1987) discussion of peda­
gogica l content knowledge . Probably the best way, in general, to avoid 
these mistakes is to provide an ecology rich in opportunities to apply the 
stude nt's newly established equilibrium of conceptualization and activity. 
For if the student's triangulation is just a bit off, it is more likely to become 
appa rent to the teacher dealing with a variety of cases. This is what the 
teachers in Joshua and Dupin 's study essentially did and it is also the 
st rategy advocated by Spiro , Coulson, Feltovich , and Anderson (1988) in 
deal ing with the misconceptions and oversimplifications of the medical 
studc nts they studied . 

The power of metaphor as one of the ways of intentionally bringing 
about conceptual change should now be apparent. The teacher presumably 
has a grasp of both the student's current ways of structuring his or her 
exper ience and the conceptual structure as it is found in the material to be 
taught. The teacher can, therefore , choose instructional metaphors that 
~iIl serve to remove incipient anomalies for the student , as well as suggest 
Ini tial conceptual guides to removing the anomalies. Furthermore, activi­
tIes fo r the student can be chosen with a view to guiding the successive 
tnangulat ions of thought and action toward the material to be learned . 
StUde nts can learn something radically new without metaphors , but only if 
their va riant conceptualizations se rve the same function as metaphors ­
prOViding new ways to look at old material. 
I Return ing for a moment to Kuhn (1974) , the importance of his exem­

P ars Or concrete problem solutions is now apparent. For these are the 
;Cllvilies that provide one of the crucial legs in the triangulation of concep­
i~~hza tion and activity on the subject area . Such problem solutions are 

d .eed how the science student learns to deploy the disciplinary matrix in 
eCl hn . 

Il) g With the world . The four-step process we have outlined of anomaly, 
si; taPhor, activity, and correction can be seen as explicating Kuhn 's osten­
en e definition as an activity in which the student must construct the experi-

Cc to which the definition is to apply. At the same time , if the process of 
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learning a new paradigm is at all like what we have described as the 
of a student coming to change conceptual frameworks through the 
tion of interactive metaphor, then the process of paradigm shift is 
intelligible and intelligent. It is intelligible as an iteration of triangulanc 
of thought and action on the world. It is intelligent in that it proceeds 
the rules of reasonableness currently held by the scientist/student at 
point in the historical process. 

How are metaphors used in education? 

Teachers' anecdotal data support Petrie 's original and our continued 
tention that teachers can use metaphors to bring about structural 
in the cognitive apparatus of students . They also suggest that mpt<> .... ". 

can be employed to promote changes in the affective 
students who are learning unfamiliar subject matter which they perceive:' 
irrelevant. Moreover, they indicate that student production of metaph. 
can result in important changes in students' cognitive structures and 
tive responses . What follows are, first , illustrations of how the compone~ 
of anomaly, provision of metaphor, acting in the world, and 
activity are carried out in the real world to effect cognitive change 
students. Although the steps frequently overlap in the classroom, and 
sions between one step and another are , to some extent , arbitrary. 
an account of how teachers use metaphors to make unfamiliar 
more interesting and relevant to students . Last are indications of 
teachers assist students to produce metaphors and descriptions of the 
of changes in knowledge and meaning that are brought about 
metaphor production . 

Cognitive change 

The use of metaphors and analogies has been reported in the teachlD~ 
major subject areas such as biology, business, chemistry, geometry, 
ture, physics , political theory, psychology, and statistics . Teachers use 
phors to teach concepts that students ordinarily find difficult to 
through factual presentations because the concepts are unfamiliar or 
plex (Biermann, 1988b; D. B. Miller, 1988; Zegers, 1983) . The 
may be derived from concrete experiences that the students have no~ 
or they may describe abstract realms where direct sensory experience IS 

possible. For some students , abstract, nonvisual knowledge may be a 
cally new type of knowledge to learn, a type of knowledge they 
unprepared to learn (DiGiovanna , 1987; Garde , 1987 ; Licata, 1 
though an occasional analogy may be described as appropriate for 

l 
school students (Allen & Burlbaw, 1987), metaphors are most often 
high schools and colleges. Students at these levels are frequently 
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rather rapidly learn unfamiliar, abstract , and complex concepts, and 
I03chers are more likely to find that conventional methods - examples, 
t ~gu rnents, and the drawing of inferences - are insufficient. 
fl Teachers become highly proficient at producing and providing meta­
hors . DiGiovanna (1987), for example, presented suggestions for other 

;e3che rs in selecting and using analogies . Like DiGiovanna, teachers are 
3rcful to draw vehicles from domains of knowledge that the students have 

~ l readY acquired, especially from important and familiar aspects of stu­
dents' lives such as school, sports, social relationships , food, and money 
(Best, 1984; Licata ~ 1988; Marshall, 1984; Poskozim,. Wa~orick , Tie~­
petpaisal , & Poskozlm, 1986). Best stated that she had IdentIfied domams 
of knowledge from which to draw analogies for various types of concepts 
rel3ted to political theory. Furthermore, she reported routinely viewing 
aspects of everyday activity as vehicles for her subject matter. "The tech­
nique can be learned. The more that I use it, the easier it gets. Now I see 
metaphors for my subject matter everywhere I look" (p. 168). 

Teachers provide metaphors within contexts that support comprehen­
sion. They ensure that students are familiar with the vehicle or direct 
attention to aspects of the vehicle that students are to use to structure new 
information (Allen & Burlbaw, 1987; Whitman, 1975) . Teachers assist stu­
dents to visualize metaphors and analogies by describing the vehicle in 
some detail and directing students to imagine the topic as that situation 
(B iermann , 1988a; Garde, 1987 ; Last, 1983). Additionally, teachers pre­
sent analogies through diagrams , demonstrations with concrete objects, or 
student participation in actively representing the metaphor (Ball, 1987; 
Bonneau, 1987; Kangas, 1988; Kolb & Kolb, 1987/88) . The provision of a 
metaphor can be an extended and dramatic affair. D. B. Miller (1988) 
taught the concept of the interrelationship between genes and experience 
In the development of organic structure and behavior using the model of a 
COOking demonstration. The demonstration involved flour (the genetic 
base), different cooking methods (experimental factors) , and different 
food items (the developmental outcomes) . 
. Teachers typically direct student activity and further guide student think­
~g . They encourage their students to discuss the metaphor (Cavese , 1976; 
b IGiovanna, 1987; Garde , 1986), develop examples and solve problems 
rased On the metaphor (Laque , 1978), apply the metaphor in new situa­
~o.n s (Polyson & Blick, 1985) , or attempt to extend the metaphor past the 
q O~n t Where it begins to break down (Marshall , 1984). Teachers may re­otre students to examine limitations of analogies to encourage exploration 
Ill· \he new concept (Licata , 1988), ensure that students will not later be 
fe~sded by the analogy (Biermann , 1988a), or provide the teacher with 
Sto baek on whether the analogy and the related concept have been under-

Od (Webb , 1985) . 
Correction of activity can occur throughout instruction. Teachers deter-
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mine whether a given metaphor is being understood based on 
questions , arguments, applications, and various affective responses 
1984; DiGiovanna , 1987; Polyson & Blick , 1985). The extended 
tions and demonstrations provide ongoing opportunities for 
compare their construals of the metaphor to that of the teacher and 
accordingly. Students who attend to the remarks of classmates may 
compare their own characterizations to those of their peers, and, 
ing on the responses of others, either maintain their own 
bring theirs in line with those of the others. 

Teachers ' use of conferences and professional journals to co 
their successful employment of metaphors points to the development 
area of pedagogical content knowledge. Since 1980, for example, The 
nal of Chemical Education has featured a collection of applications 
analogies designed to assist students understand difficult concepts. 
reports also suggest that teachers often perceive the use of metaphors 
advisable, if not necessary, when presenting certain new concepts. With 
exception of Joshua and Dupin (1987) , noted above, empirical 
classroom use of metaphor has generally been directed toward demonstn 
ing the effectiveness of metaphor-based or analogy-based instruction 
tive to conventional instruction (e.g., Burns & Okey, 1985; Evans, 
determining the effectiveness of various types of analogical learning 
(e.g., Bean , Searles , Singer, & Cowen , 1990) , or testing competing 
ries of how and why metaphors are effective (e.g ., Evans & Evans, 
Simons , 1984). (See Zeitoun , 1984, for a model for teaching 
analogies that attempts to incorporate research on learning and 
tion .) These studies indicate that metaphors aid in the acquisition of 
edge and that lessons employing metaphors or analogies are more 
than conventional methods . Empirical research is needed to identify 
tions in which metaphors are clearly necessary and how metaphors 
possible the acquisition of new knowledge in classroom settings. 

Metaphors as Motivators 

Teachers have indicated that the learning of unfamiliar and abstract 
is further complicated by affective characteristics of students. Students 
are unaccustomed to learning abstract material may dislike dealing 
(Best , 1984), or students may simply not be interested in learning 
they perceive as far from their own lives or as difficult (Polyson & 
1985) . Some students may have had experience in learning comple" 
abstract concepts in their own fields of study, but they may find such 
cepts in other domains uninteresting or irrelevant (Biermann, 
DiGiovanna , 1987). Yet such teachers and others (Hirsch, 1973; 
1984) have noted that students become interested in learning 
cepts that are presented through metaphor or analogy. 
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Haynes (1978) argued that the educational power of metaphors comes 
[rOm their capacity to bridge the gap between the teachers' rational knowl­
edge and the lack of knowledge of the student by drawing from the shared 

'pe riences of the students and teacher. The metaphors or common exam­
e~es serve the cognitive function of shared rules, but , because they draw 
~rom the experiential base of the students, they also include aspects of 
knowledge that are vivid , emotive, and experiential. This often tacit knowl­
edgc assists students to understand new knowledge in their own terms and 
gives metaphor a dimension of meaningfulness. 

The meaning that the vehicle has for the students may not necessarily 
have been considered during production , but it can have a positive impact 
all learning, To assist her students read a manometer, a U-shaped instru­
ment fo r measuring difference between gas pressure and atmospheric pres­
su re, Garde (1986) compared the mercury levels in the two sides of the 
tube with childJ"en on a seesaw. The lower mercury level was associated 
with the heavier child on the seesaw, the child who made the seesaw go 
down. Garde reported the effectiveness of the analogy in assisting students 
to lea rn to read the manometer, but she also observed that the reference to 
the seesaw elicited memories of more carefree days and the discussion of 
the weight of children held the high school students' attention because of 
their eoncern with body weight. 

Metaphors also permit teachers to provide or transmit meaning for unfa­
mi liar or abstract concepts. Marshall (1984) , for example, reported the use 
of an anthropomorphism that involved telling students they would meet 
many new "friends " during the year to help them learn. Students initially 
found it artificial and somewhat embarrassing to refer to unit factors in 
chemist ry as friends , but later in the year, when Marshall would become 
engrossed in presenting a new concept, it was the students who asked if 
Wh at was being taught was a new friend , something helpful and nice to 
have around, Haynes (1978) stated that she transmits her values associated 
WIth phi losophy by telling her students the study of philosophy is like an 
orange - requiring effort to remove the tough , bitter covering but sweet 
and nourishing once one is inside , Hirsch (1973) used behavioral and social 
Phenomena strategically as vehicles for analogies to present physics con­
cepts to liberal arts students who regarded science as boring . 
Ph Metaphors also enable teachers and students to share meaning . A meta­
P Or Used by Polyson and Blick (1985) to present concepts in experimental 
c~iChology to students who typically found such concepts boring and diffi­
ket~ opera ted by construing basketball as a psychology experiment. A bas­
\Vh ' all game was presented as a means of testing a hypothesis concerning 
by It~h team is better in the various ~ental and psy.chomotor skills required 
int e game . The teachers used thIS analogy dUrIng the season when the 
i1n~ rCo llegiate basketball team at their university had a very successful year 

Was of great interest to both faculty and students. Although this meta-
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ph or clearly established the similarity of structure between the experi 
tal method and rational aspects of basketball games, it would seem to 
drawn from emotive aspects of knowledge such as those related to 
uncertain outcomes and comparisons of performance that most likely 
encompassed in the meaning of basketball games for students and 
that year and , presumably, to an extent, in the meaning of the 
method for the two psychologists. 

Polyson and Blick's (1985) construal of a basketball game as a 
ogy experiment is an anomaly in that unlike the typical nominative 
phor the topic , basketball game , is the known situation and the 
psychology experiment , is the unknown situation. Although the 
knew nothing more about basketball games immediately after the 
sion of the metaphor than they did before it was presented , the stat"'-­
probably did signal the students that they were going to learn about 
thing in which they were interested. 

This unusual metaphor can also be analyzed in terms of Glucksberg 
Keysar's (1990; this volume) presentation of a metaphor as a 
inclusion statement. Psychology experiment, as the vehicle, is the 
type of a category that encompasses certain scientific testing of 
performances, a concept that was probably as unfamiliar to the 
was psychology experiment. But whatever psychology experiment 
the students , it was no longer irrelevant because it had become a 
learning about something that they wanted to know about (Polyson 
Blick, 1985) . The metaphor established the similarity between bas 
games and psychology experiments and from that point , the teacher's 
nations could be directed toward clarifying just what the similarities 

The metaphor enabled the development of a new schema for bask.,.u~ 
games. During the year, students acquired substantially new 
about basketball games, and by the end of the year, they could view 
in a very different way. Their concept included much of what they 
already known about the games , but it now included the rational 
of psychology experiments as well. Basketball games perceived as 
ogy experiments would include knowledge related to rules, procedures, 
players , and so on. Certain vivid and emotive properties of basket .. 
games such as the high rate of physical energy, mass expression of 
and the gymnasium would have been selected out, but aspects of 
games as highly interesting events involving competition and important 
uncertain outcomes would have remained as properties of the topic. 

The grouping of the topic and vehicle created similarity between 
This is because the similarity of grouped objects is both causal and 
tive (Glucksberg & Keysar, 1990) . The ground of the new category 
provided by both the topic and vehicle specifying the category in 
they had joint membership. As the prototype of the category to 
topic and vehicle belonged , psychology experiments exemplified 
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ga mes and had those properties of basketball games that comprised the 
ground . Both category members included knowledge related to outcomes 
and comparing performance . In addition , basketball games had an experi­
mental base from which to draw. This base most likely would have included 
a high level of such aspects of affect as interest , importance , and excite­
me nt. These aspects would have been correlated in the real world with 
outcomes and performances and would have thereby constituted part of the 
ground of the category established by the metaphor. 

Although for a number of teachers (e.g. , Ball, 1987; Garde, 1986) meta­
phors are useful simply because they enable the presentation of rational 
structures of concepts, teaching metaphors do have a dimension of mean­
ingfu lness or what Carroll and Thomas (1982) called "emotional tone" for 
teachers to draw on. Under Black's (this volume) view, teachers' meta­
phors are resonant with implications that are highly familiar and meaning­
ful to students. The reports of teachers such as Best (1984) , DiGiovanna 
(1 987) , and Marshall (1984) suggest that it may be necessary for teachers to 
make use of this aspect of metaphor when students perceive new concepts 
as irre levant. 

Student production of metaphors 

Although metaphor comprehension may make it possible for students to 
acq uire radically new knowledge , metaphor production requires some 
knowledge of the topic. Even though analogies can be produced based on 
nothing more than the recognition of some similarity in salient properties 
between a known system and a relatively unfamiliar system (Vosniadou, 
1989), the production of metaphors and analogies is more typically used as 
an instructional device when students know enough about a situation to at 
least tentatively identify salient elements , conceptualize their relationships , 
and then search for a similar, familiar situation (e.g. , Licata , 1988). Thus , 
prOd uction is used in the mastery rather than the initial acquisition of new 
concepts . Production of analogies has been employed to assist students to 
analyze literary works (McGonigal , 1988) and to apply social studies con­
cepts (Wragg & Allen , 1983) . Metaphor production can also be used in the 
acqUisition of procedural knowledge . Skills in technical and expository 
W ' . 
~ltll1g have been taught through metaphor production (Catron , 1982; 

ess, 1982) as have reading comprehension skills (Kuse & Kuse , 1986) . 
At this point, our concern is with the production and explication of 

~etaphors for the purpose of communicating conceptual knowledge. 
wat ron (1982) taught advanced science students to produce metaphors in 
a ~Itl ng ~or lay readers. His students could already write knowledgeably 
th Out SCientific subject matter. Their task was to view reality from outside 
s ~ concepts and theory-constitutive metaphors of their own fields and 
e ect concepts from everyday life onto which to map their knowledge. 
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Sunstein and P. M. Anderson (1989; see also P. M. Anderson & 
1987) taught college freshmen to use metaphors to write about 
science topics . In representing a connection between their personal 
ences and a scientific model these students learned writing skills and 
quired scientific knowledge. In spite of the differences in the two 
students and the complexity of their production tasks , the componen~ 
anomaly, provision of metaphor, activity, and correction were 
the instruction described by their teachers. 

Each of the components was presented in all four assignments 
by Catron (1982). His students did not initially perceive 
lacking skills in transmitting their subject matter, and Catron gcneran 
disturbances to enable students to perceive the discrepancy between 
use of jargon and the strategies needed to convey information to 
scientists. For example, in the first assignment, he required 
describe an unfamiliar object to a general reader, leading them to 
artifacts as lay readers . Catron provided examples of metaphors and 
figures of speech , often from scientific and technical writings, to 
strate the technique of their creation or to illustrate their effectiveness. 
discussion and writing exercises that ensued permitted students to 
the information and to have activity corrected . 

Sunstein and P. M. Anderson's (1989) students perceived an anomaly 
substantial magnitude in that they did not regard themselves as compete~ 
writing or knowledgeable about science topics . During prewriting 
students read and analyzed essays by noted science writers and compl,.j 
worksheets designed to assist them to investigate a topic and compare 
something else . These activities provided the students with examples 
use of metaphor and enabled them to produce a simile or analogy. 

Students' early drafts consisted of extended analogies or similes. 
students successively revised their work and identified an audience, 
and P. M. Anderson (1989) encouraged them to think metaphorically 
their subject matter. They were led to brainstorm , redraft , and shift 
communicating new information to representing experience metaphori 
Writers drew more and more directly from their own experiences as 
reconceptualized the topic as the vehicle. One student employed a 
pass" which involved using verbs from the vehicle to describe the 
Another presented facts following the order produced by the 
M. Anderson & Sunstein , 1987). Metacognitive evaluations by 
indicated greater scientific understanding and awareness of the 
process. 

Similarly, Wess (1982) taught students to use ana logies to generate 
for writing, to discover resemblances , and to see the world in.a 
way. Although Wess analyzed student writing and retrospectI.ve 

terms of a process of inquiry framework of preparation, incubatiOn, 
nation , and verification , the four components are evident. The 
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waS represented by Wess' presentation of the assignment. Provision of 
llctaphor was accomplished by the presentation of one of his own analogi­
I al essays and a description of the creation process. Students ' retrospective 
~ssays indicated an awareness of a disturbance followed by considerable 
activity directed toward determining a topic , an audience , and their roles as 
write rs. Students reported that they regarded the assignment as very diffi­
cult and that they initially reviewed class examples, reflected, discussed 
possible topic.s with other~, . ~nd eng.aged in brainsto~ming . Topic~ wer.e 
idcntified dunng these actIVIties or SImply came to mInd later dunng dI­
verse and unrelated activities. Once a topic was identified and writing 
bega n, correction took place throughout the writing process. Although 
stude nts wrote about subjects that were relatively familiar, many reported 
that they gained a great deal of new knowledge about the topic , and some 
reported affective changes as well. Student comments also indicated a 
sense of rightness about the analogies that they eventually explicated . 
Teacher verification provided external correction . 

Production studies demonstrate that students can be taught to produce 
and explicate metaphors . They also indicate the importance of providing 
exam ples of metaphors and their use and of teaching the process of produc­
tion , either through relatively structured activities or a portrayal of the 
process. The assignment creates the anomaly, and the examples and the 
in formation on the process suggest to the students a schema that incorpo­
rates information on what will correct the situation as well as the cognitive 
and behavioral acts that will result in a solution . This schema guides stu­
dent production and is corrected through that activity. 

These studies also demonstrate that production enables the acquisition 
of knowledge , even for students who are already knowledgeable about the 
topic. It also makes possible the integration of new knowledge with previ­
ous knowledge and thereby aids in thinking about the topic as a member of 
the same class as the vehicle . Production of metaphor supports both cogni­
tIve and affective changes. Sunstein and P. M. Anderson 's (1989) data , in 
~art i cular , indicate the importance of metaphor as a form of language in 
~ndu cin g these changes. The language form required their students to imag­
~ne the topic as if it were the vehicle and apparent ly led the students to 
raw direct ly from their experience. In short , students can learn to produce 

Ihetaphors and thereby form new connections , view things in a different 
Way, and generate explanations . 

Conclusion 

~e have tried to sketch the educational centrality of metaphor for bridging 
bee gap between o ld and new knowledge . Educational metaphors need to 
te VIewed from two perspectives - that of the student and that of the 

acher. From the latter standpoint , the metaphor may look like a con-
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cealed analogy, but what the teacher must never forget is that from 
student's point of view, in those cases in which the metaphor really is 
effect a cognitive change, it will not be merely an analogy. 

Metaphors in education have traditionally been viewed as occasionalJ.li 
heuristically useful but essentially ornamental, and sometimes as 
pernicious . We have argued that metaphors are essential for learning in a 
number of ways . They may provide the most memorable ways of leamina. 
as well as critical affective aids to learning, and thus be our most efficielll 
and effective tools. But further, they are epistemically necessary in that 
they seem to provide a basic way of passing from the well known to the 
unknown . Such a formulation is somewhat misleading , however. The em ' ., 
cial use of metaphor is in moving from one conceptual scheme with i~ 
associated way of knowing to another conceptual scheme with its associated, 
way of knowing. Finally, and of suggestive importance for current philoso­
phy of science, it seems that the activity phase of understanding metapho 
has much in common with the use of exemplars - concrete 
solutions - in providing an alternative to immediate observation as one 
the crucial legs for triangulating our theories and observations on 
world . 

One new feature in the recent literature is of particular interest to 
discussion of the educational implications of metaphor. Metaphors appe 
to be construable as class-inclusion statements where the vehicle serves 
both a prototypical exemplar of the category being predicated and as 
name for that category. This feature shows how metaphors can be used 
create an anomaly for the student, how they can provide a new view of 
situation, and how they can be judged better or worse without having 
speak of "metaphorical truth"; rather, one judges them as more or 
successful in suggesting a fruitful new way of organizing our schemas. 

Our positive account of how educational metaphors work contains 
steps. First, an anomaly is "created" for the student , often through the 
that good teachers know where students tend to have problems with 
material to be learned and also know the best pedagogical metaphors 
the core theory-constitutive metaphors in the subject in question . 
quently, teachers often introduce new material with metaphors 
that standard factual presentations would create an anomaly for th~ 
dents. The metaphor provides one leg of a triangulation by sugQ'estJ 
way of looking at new, unknown material as if it were old , known 
In addition to the new view, opportunity to be active with the new 
is critical. This activity may be either directly experiential or may take 
form of thought experiments. In either case the activity, the acqui 
nonlinguistic similarity relationships, is essential in providing the. ~ther 
for triangulating on the material to be learned. Corrections of intual 
gulations and iterations of the whole process provide a mechanism 
eventually the student's understanding of the material to be learned 

l _~-
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or her manner of acting on the material provide a triangulation that is 
significantly different from where the student began , and significantly like 
the triangulation enshrined in the disciplinary, collective understanding of 
the material , justifying our claim that the student has learned something 
radically new. The metaphor has been successful, not when we can say 
what it means, but when the triangulation allows the student to make 
judgments similar to those of experts in similar specific cases. 

Empirical work on the use of educational metaphors in the past decade 
tends to confirm the centrality of metaphors in acquiring new knowledge as 
we ll as being consonant with the four-step analysis we have provided . This 
work has also suggested an increased importance for the affective character­
ist ics of metaphor and has begun to examine the role of student-produced 
metaphors in knowledge acquisition by the students. Thus, understanding 
the process involved in construing metaphor is what makes intelligible the 
abi lity to learn something new while admitting we must always start with 
what and how we already know. 

NOTE 

This chapter is a revision of the one by Hugh Petrie that appeared in the first edition 
under the same title . 
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Learning without metaphor 

THOMAS F . GREEN 

In his chapter in the first edition of this collection, Petrie wishes to 
the claim that metaphor is "epistemologically necessary" for 
something that is radically new." I believe that his attempt is unsucces~ 
Seeing that it fails, however, is neither as difficult nor as interesting 
seeing why. To discover the sources of his failure, we may begin with 
following , rather complex , conditional. If one holds to a very narrow 
limited conception of the reach of reason and inference in ordinary life, 
if one is captured by the paradox of the Meno into believing that there 
particular mystery in understanding how anyone can learn something 
cally new , and if, finally, one discovers that metaphor is often pedagu _ 

cally helpful in leading a student to bridge the gap between the known 
the unknown, then one is likely to conclude that metaphor is "eoistemo: 
cally necessary" to learning something radically new. 

It seems to me that this sequence of thinking sets forth pretty well 
path that Petrie follows . I wish to propose a counterpath , one that 
reveal the reasons why Petrie believes that metaphor is epistemolo 

necessary and why we may believe that it is not. That path begins 
reconsideration of how large and inclusive is the role of reason in. . 
life. But more of that in a moment. We must first consider what It IS 
Petrie means by "learning something radically new." 

Petrie , I understand, is referring to learning that has two 
features. First , it is learning something that is not strictly implied by 
thing that we already know; and secondly, it is learning something that 
the result of reorganizing what we do already know. So this is not any 
accretion of information that he has in mind. It is not , for example, 
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'Irriving at the doctor's office and learning that he is out. There may be 
;11ystery ~n that ~ind of learning ; bu~ if t~ere is, it is not the ~ystery that he 
\l aS in mmd. Neither does he have m mmd the sort of surpnse that comes 
lIpon us. from tim~ to time when we discover a theorem in lo~ic that , 
despite Its everlastmg presence, was once concealed to our conscIOusness 
and is now revealed . That is still a learning of something that is implied by 
what we know already. Nor, I believe , does Petrie have in mind that rare 
case of somebody learning something that is not entailed by anything that 
anybody knows. These are cases that might better be described as "discov­
ery," " invention ," "creation, " or even "inspiration ," but surely not as 
"lea rning ." We would not say that Newton "learned" Newtonian mechanics 
in the same sense that students learn it now. 

Petrie has in mind the experience of students who need to learn some­
thing that is not implied by anything that they may know, even though it is , 
no doubt , well understood by their teachers . Such learning is surely the 
most important kind that we try to bring about by teaching. If we cannot 
make that kind of learning understandable , then surely we cannot make the 
most lofty aims of pedagogy intelligible . 

Petrie suggests that this kind of learning is quite common. I suspect that 
it is not. Consider carefully what it would mean to learn something that is 
not entailed by anything that one already knows. That , it seems to me , is a 
fairly rare occurrence in teaching , although when it does occur, it is terribly 
impo rtant. But add to that the second condition , namely, that learning 
something radically new is that kind of learning that has the consequence of 
reorganizing what we already know. This too , is an experience that we all 
can recognize. But, in my own memory at least , the most drastically reorga­
nizing ideas or concepts have been those that are derivable from what I had 
known already. Indeed , that is where part of the power of such learning 
en ters. It turns out , as students sometimes say, that " I knew it all along ." 
When we put together these two features of learning something radically 
new - logical independence and the capacity to reorganize what is already 
known - then we have , it seems to me , an experience that is quite extraor­
?Inary. It rarely happens in the day-to-day affairs of teaching. But it is 
Il11 mense ly important when it does occur. It seems to me that the paradigm 
c~se of learning something radically new in Petrie's sense would occur in 
t e case of religious teaching. I do not see how one can come to possess 
;~lt gious knowledge as more than an agreeable possibility except through 
p e Use of metaphor. Yet this quite unusual occurrence is clearly not what 
.. ~tne has in mind , even though it could quite clearly be described as 

earning something radically new. " 
Il) But let us begin to construct the counterpath. My point is not that 
II etaphor is never useful in leading a student to learn something radically 
() ew. My point is rather that all we need to understand how such learning 
CCUrs in the normal course of teaching, and perhaps even to bring it about, 
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is contained in the standard logical categories of truth, argument, 
inference. Reason has a much larger role in ordinary life and in 
teaching than Petrie is willing to acknowledge. Consider the simple 
tion that even jokes , for the most part, are arguments. The very 
of their existence rests upon the human capacity to reason. 
even use the language of arguments in discussing the comedic art. 
they say, you must establish the premise . Sometimes, having establl!l 
the premise , and having waited for the hearer to draw his 
joke is then produced by introducing an entirely different 
conclusion no less valid , but for all that, unexpected. A man goes to 
doctor and says, "Doctor, I am dead." The remark immediately 
both diagnosis and treatment. The doctor replies, "You will agree, 
you , that dead men do not bleed?" "Of course. " The doctor then 
the patient's finger and draws blood . Whereupon the patient says, "I 
wrong, doctor, dead men do bleed. " The argument of the joke is so 
that it can be formalized with ease . Its presence needs no comment. 

But jokes do not always depend upon this possibility of drawing 
inferences from a set of established premises. Sometimes the turn 
from the sudden exposure of a missing or ambiguous premise. A 
enters a country inn to take a room for the night. He registers at the 
and turns to go upstairs , but the way is blocked by a pipsqueak of a 
barking furiously. The visitor turns to the innkeeper. "Does your 
bite?" "Certainly not! " And so the visitor turns to ascend the stairs and 
promptly bitten. (Notice the anomaly. The dog bites ; the dog does 
bite .) "You told me your dog doesn 't bite!" "Ah? yes! But that's not 
dog." (Note the disappearance of the anomaly.) Here the joke has 
structure of an enthymeme. The joke is delivered by revealing the miss ... 
premise . 

I suppose that there are exceptions to this general rule that jokes 
always arguments. But I would venture to guess that the exceptions 
fewer than we might think . Even sight gags contain a kind of 
There is a difference between seeing a person of slovenly demeanor 
mean disposition slip on a banana peel and seeing a person dressed 
banker do the same . Different premises are established by dress and 
ner and thus different inferences are drawn by the person watching. 
anyone honestly suppose that Laurel and Hardy, those masters of the 
gag, paid no attention to their dress and to the character presented by 
actions? I doubt it. Serious attention to such matters is essential in 
ing the premises of the sight gag. Even one-liners have their 
When a sociologist kisses his beloved does he multiply her face 
crowd? When philosophers make love do they advance a proposition?f 
inferences are multiple, and yet they are clearly present. The success 0 

joke depends upon which inferences are drawn from an established 
premises. I repeat: A joke is an argument. 
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What happens if the inferences of the joke are not negotiated? We have a 
rfectly familiar way of describing the result. We say, " I don ' t get it! " 

~eeca ll , if you can, the sense of dismay and helplessness that we all experi-
nce on hearing that announcement. It is a kind of signal to make the 

e raLlment of the joke explicit , yet we know, even before starting, that 
3,:king it explicit is precisely what is sufficient to destroy the joke. If you 
~on ' t "get it ," then you cannot make the argument of the joke explicit. If 
yOLl do "get it, " then. the argument of the joke does n?~ need to be ~ade 
explicit. And finally, If you do make the argument explIcit , then there IS no 
longer any joke " to get. " 

These observations about the arguments of jokes parallel almost exactly 
Petrie's remarks when he presents his strongest claims for the epistemologi­
cal necessity of metaphor in learning something radically new. In his care­
full y developed example of how students might learn the concept of rela­
tive motion , he says , "Unless one presupposes that most of the work of 
grasping the metaphor has already occurred , the ' literal ' definition may not 
do the trick at all." Unless the student has, in large measure , already "got 
it," the verbal definition will not help . And in another place , when discuss­
ing what is involved in learning to take up alternative points of view, he 
writes, " Indeed the students may say something like , 'Ah , it depends on 
how you look at it,' but the verbal formula is unlikely to be what it is that 
they have learned in learning to take up alternative points of view." 

Notice the close parallel of these remarks of Petrie 's to my own observa­
ti ons about the claim that a joke is an argument. My claim, recall , is that 
what Petrie says about the role of metaphor in learning something radically 
new can be said quite satisfactorily with sale reference to the categories of 
argument and inference. Part of the reason that the presence of arguments 
in jokes so often escapes our attention is that we all clearly recognize that 
felling a joke is by no means the same as giving an argument. Telling a joke 
IS something like a speech act. Giving the argument of the joke is not. 
Giving the argument of the joke is so distant a thing from telling the joke 
that, in fact , we all recognize it is the quickest way to destroy the joke. 
~on ethe less, if we wish to remember a joke that we have heard and have 
got ," then the best way to do it is to remember the argument of the joke , 

that is, the premises and the conclusion. Likewise , when we learn what it 
Illeans to think of relative motion , then what we have learned is not any 
verba l formula or definition . The definition is merely the summary of what 
~e have already learned , but now put in a form that is orderly and system-

IC so that we can remember, and better use , what we have learned . 
Now, there is something about this last point that seems to me correct , 

i~ofound , and surprising. Petrie , early in his paper, reminds us of a view 
at We are all familiar with . It is the view that the function of metaphor in 

~ducation is to make memorable , in a compact expression, what we have 
earned through literal , but more extended , language . This is the view that 
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metaphor is a mnemonic or heuristic device. And surely, that is som 
true. But now comes Petrie. And, if I understand him correctly, he 
precisely the opposite . It is through the metaphor that we learn - in 
stages - and the literal rendering of what we have learned, rather 
metaphor, is the mnemonic device, the summary. 

If I have represented him faithfully, then I believe that this in 
Petrie's is true and profoundly important for pedagogy. If I have not 
sented him faithfully, then I apologize, but still declare that he has 
something radically new to me about the practice of teaching. What I 
learned, I may now express. What, as a teacher, I have often t 
to be learned by the students, I now see was only the mnemonic 
and what I thought sometimes was merely a mnemonic device, I 
was what really advanced learning. That confusion is like supposing 
telling the argument of a joke, I was telling the joke. 

Yet, there is something about my comments on the argument of 
that does not quite fit with Petrie's topic . What is that lack of fit? 
finds it necessary to use a rather extended and enlarged sense of 
"metaphor." He says that his meaning will include such things as 
similes, physical objects of certain sorts, and even theories. I mean to 
no such enlargement of the concepts of arguments and inference . 
arguments in a quite literal and standard sense of "arguments." 
meaning seems to involve an extended meaning of "argument" 
simply due to the profound difference between telling the joke and 
the argument of the joke. These indeed , are not the same. But there 
further peculiarity about jokes. In telling them , we rely heavily 
capacity to establish the premises . That is possible only within a 
discourse in which references and allusions have a high probability of 
ing the same inferences in the minds of many hearers. Thus , the 
jokes depends upon a shared experience and a generally predictable 
tern of reasoning about the shared experience . There must , in 
nothing conceptually new in the argument of a joke. Thus, it may 
these observations about the arguments of jokes do not shed light on 
it means to learn something radically new. Jokes do not take us 
what we already know and what we are already disposed to conclude 
what we know. They must rely heavily upon our shared common 
ence , and they go only most cautiously beyond those limits. Thus, to 
tinue exploring my counterthesis, we need a fresh start from a 
direction . 

Let us consider the steps that Petrie actually describes. He says there 
four. Metaphor figures in all four , but is predominant in only one . T~e 
steps are: anomaly, metaphor, action, and correction. Let us begin 
Petrie's account of this first step and see where the argument will 
only one place , as far as I can see , does he give us an example of 
means by an anomaly. And in that case - the example from the 

~ ~--
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1 - he is quite clear that the anomaly appears , for the student, not be­
t ~~lse the student's conception of the world is anomalous, but precisely 
C,I cause it is not. Because we can rely upon the student's conception of the 
b~r1d to produce a rather standard set of inferences, and to include a rather 
~andard and widely accepted set of premises, therefore, it is possible for us 
5 introduce a contradiction in the mind of the student. And this contradic-
:~O/l is, according to Petrie, what constitutes the anomaly. It is clearly not 
the metaphor that creates the anomaly. Nor is the anomaly created by the 
fact that the student's conceptualization of the world is anomalous. On the 
contrary, the introduction of the anomaly is accomplished by constructing 
an argument that rests upon a set of inferences that we believe students , in 
general, will make. It rests, therefore, upon our conviction that the stu­
dents' conceptualizations of the world are not anomalous. 

The point is that Petrie's account of anomalies is confusing. I am trying 
to take the step of action and correction by seeing what sorts of inferences 
we are, and are not, permitted to make on the basis of what he says. Let us 
see, then, what he actually describes as a case of learning something radi­
cally new. The curious fact is that his own illustration fits the counterthesis 
that I have been exploring more precisely than it fits his own. 

Petrie describes the introduction of an anomaly. But what he describes, 
in fact , is a process by which we introduce an argument - or a pair of 
arguments - whose conclusion Petrie describes as a contradiction. In doing 
th is, the teacher - the textbook writer - like the teller of jokes, takes care 
to see that the premises of the argument are premises established in the 
mi nds of the students. This is a chair, and it is at rest. This is a chair; it is on 
the surface of the earth; the earth is moving; therefore , the chair is moving. 
Conclusion: The chair is moving and the chair is at rest. Petrie says of this 
step that it "fairly clearly fits the idea of introducing an anomaly into the 
studen t's conceptual scheme." 

On this point, I think that Petrie makes a mistake . We have not intro-
duced an anomaly at all . Assuming that the students' beliefs are quite 
Usual, and not anomalous in that sense, we seek to expose those premises 
that they are already disposed to accept and to draw those inferences that 
~hey are already disposed to make. Petrie describes the result as the intro-
.uction of a contradiction , saying, "Everyone probably finds a contradic­

~Ion anomalous." I suggest that it is a pedagogical mistake to speak thus of 
~l1troducing the contradiction . Rather we uncover it, we elicit it , and in 
:~aking ~hus , we are already taking the view of the student. And that is 
th o at Petne wants us to do . Only later, by his view, do we introduce some-

10 9 into the mind of the student. 
Co But it is a mistake of another sort to suggest that in this step we elicit a 
p ntradiction. What is produced , in this case , is not a contradiction but a 
e:rad.ox. The difference may seem small, but it is enormously important, 

Pec1ally for our understanding of pedagogy. A contradiction is usually 
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understood as a pair of propositions which, as a minimum, cannot 
true . The pedagogical purpose of exposing a contradiction might then 
lead the student to reject one or the other side of the contradiction. 
is a place for such a thing in teaching. But that is not the purpose 
all. 

A paradox, in contrast to a contradiction, is produced by the 
tion of a pair of propositions that appear to be contradictory, but which 
in fact , both true . Clearly, what is wanted in Petrie's example is 
description of the anomaly as a contradiction , but its description as a 
dox . What we want is to lead the student to see a way of holding to the 
of both propositions about the chair - that it is in motion , and that it 
rest - without thinking they are in opposition . The teacher who 
Petrie's account on this point will make a substantial mistake in 

The tension that the student experiences, and that Petrie speaks of, 
then created by a metaphor. Rather it is created by an argument, or 
of arguments, that establish a paradox in the mind of the student on 
basis of premises that he already accepts. What is needed to remove 
tension is the introduction of some premise that will permit the 
hold on to both sides of the paradox as true . Introducing that 
what Petrie describes as "solving the anomaly." If we want students to 
something radically new, then what we must do , according to Petrie's 
tration, is to cast about for the paradox from which the new 
formulated as a premise, will provide an escape. First , we expose to 
student a paradox implicit in what he already believes Then we show 
student how to escape from it by introducing a fresh premise into 
argument in the mind of the student. This last step may require 
a kind of practical necessity or it may not. But it will certainly 
something like Petrie 's steps of test and correction. What the student 
test are the inferences permitted by the escape from the paradox. 
must correct are mistaken inferences. Being able to make the correct 
ences permitted by the escape from the paradox is precisely what we 
by having learned something radically new. When that happens, the 
has learned, as Petrie puts it , " to make the same moves as the profeSSCl 

Introducing the premise needed to escape the paradox is the step 
believe , Petrie wants to say requires metaphor. I can certainly 
and appreciate his inclination to that view. No doubt, such a step 
require imagination on the part of the student. We may even say 
requires invention or discovery. Here we are with another person , 
as it were , in a paradox quite of his own making . Now we are asking 
find a way out , and unless there is something for us to do , we are 
helpless in offering any assistance . The problem is not that the task 
defined . On the contrary, it is quite well-defined by the paradox 
wants to find some way of maintaining both that the chair is in . 
that it is at rest, without these claims being in apparent contradictiOn. 
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'e we to help anyone who is faced with such a difficult task to find the right 'II 
~ay? How are we to help anyone to "get it"? About the best that we can do 
's to present a symbol , a model , a verbal formula of some kind , which the 
~ :drowning victim" can grab hold of and with which he can begin to 
'cason - throw out a suggestion that he can grab to start the steps of testing 
:Ind correction. Indeed , it seems that what is needed is an interactive 
metaphor, one that creates likenesses, comparisons , and aids in creating the 
inferences that are to be tested in the search for rescue. 

But how can Petrie settle on the metaphor as the necessary step? I think 
it goes something like this. One of the conditions of the problem that Petrie 
sets is that the premise needed to escape the paradox must be something 
new. If it is not, then we do not have a case of learning something radically 
new. It follows that whatever we do to bring about the rescue must be 
something so new to the student, so much a fresh addition to his understand­
ing of the world , that it will have some of the features of a metaphor. Even 
though the idea of relative motion is old hat to us, it is not to the student 
who is captured by the paradox . It turns out then that anything that works 
will have some of the features of metaphor, whether it is a symbol , or a 
statement , or a physical model , or whatever. If it works , then it must be 
new to the student, not derivable from what the student knows already, and 
it must create the needed similarities to permit the reasoning to begin that 
consti tutes the steps of testing and correction . 

It turns out then that the necessity of metaphor flows from the terms of 
the problem that Petrie sets. It is simply analytic that anything that works 
must have the properties of an interactive metaphor, because the properties 
of inte ractive metaphor are simply defined as those that work in the effort 
to effect rescue from the paradox. Now Petrie knows very well that there 
are, in fact , many things other than metaphor, in the normal sense of 
"metaphor," that will work , and so he finds it necessary to his view that the 
concept of " metaphor" be extended to include them. I suspect that what­
~ver device of rescue we may find successful, Petrie will expand his list to 
Include it. It turns out that anything that works to effect rescue from the 
Pharadox will be included as metaphor. This , I believe , is how he develops 
:h

e 
view that metaphor is epistemologically necessary for learning some-

Ing radically new. 

pr~u~ of course, there are other ways of introducing to the student the 
o h In lse needed to escape the paradox . We can, for example, cast about for s: er experiences on which to base other premises in the mind of the 
Ih~den t , from which the testing and correction of inferences can begin . And 
th S IS precisely what the textbook writers in Petrie's example do . They ask 
ve~ ~t udents , "Have you ever been in a car, a bus , or a train and felt that the 
th lele Was moving when it was not moving? If so , what happened to cause 
()t~ fee ling of movement?" This is a move that is precisely of the same 

er as the moves made in the lesson to establish the premises of the 
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arguments producing the paradox. Petrie describes this step in the text 
"fairly difficult extension of the concept." But that is his account. My 
is that this step is an effort to find the premise already established in 
mind of the student, from which reasoning may begin to test a 
escape from the paradox. It still requires imagination on the part of 
student, and perhaps even a kind of invention . But I see no reason to 
that there is here any metaphor involved . 

Petrie's presentation is full of excellent advice to anyone who will 
his teaching seriously. It is full of good advice to writers and students 
Indeed , on the conduct of teaching , Petrie's presentation contains 
wisdom than I have seen in any similar work for many years. I 
however, that we may accept that advice, and even cherish it, 
accepting any of the account of metaphor in learning that goes with it. 

For example, Petrie says that he has shown that "an anomaly will 
anomaly only from the standpoint of a conceptual scheme." Now, I 
that what he says here is true in a quite limited sense , but that he has 
shown it to be true in any sense. The claim that the chair is in motion 
that it is at rest is a paradox in any conceptual scheme, though it is true 
it is not paradoxical except to some people . What Petrie wants us to 
that we who are teachers know the way out, and that what we must do 
effective teachers is to make sure that we present the paradox , or 
in teaching, so that it will indeed have the force of paradox to the 
and even so that once again it may strike us as paradoxical. That 
that we forget, for the moment , that we as teachers know the way out. 
this need , though extremely important to point out , is also quite 
standable from the perspective of the conventional categories of 
and inference. It is also understandable from the requirements of 
jokes . The premises must be established in the minds of the hearers. 
cannot expect "in jokes" to be successful when told to an "out group." 
that is only because the premises of the argument of the joke cannot 
established in such a group. It is good advice to both humorists and 
ers to keep that fact in mind. 

There is , of course, in both teaching and learning , such a thing as 
exercise of imagination . I have already suggested that in introducing to 
student the premise that he needs to escape the paradox , something 
like discovery and invention is called for. This element is an 
requirement that must be acknowledged in any theory of pedagogy. 

I have students , for example, who are so "literal-minded" and 
cally biased" by their studies that they seem unable to entertain 
circumstances that would reveal important truths to them, because they 
such imaginary circumstances only as patently contrary to well-known 
Sometimes, I find that metaphor, even the effort to revive dead 
is helpful in overcoming this difficulty. Whenever I encounter it , it 
strikes me as something particularly odd . It seems a strange kind of 
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, Y to entertain counterfactual conditionals. Suppose we lived in a world 
Illle re there was no work at all. What would it be like? How would we, as 
~tlrn a ns , be different creatures if there were no death and no birth in the 
~orId? What would be missing from the world if we were missing the 
apacity for memory? Yet, it usually happens that students who have diffi­

~tllty entertaining such questions read science fiction and have no similar 
prob lem in grasping what their friends may mean when they say, " If today 
were Saturday, I would be swimming." 

Tile " thought experiment" that Petrie describes is a similar exercise. 
"!-Iow would the chair appear, if I were on the moon?" He points out that 
the thought experiment, that is, the capacity to entertain a counterfactual 
conditional, may not work . I agree. If it does not work, then one must find 
another way to establish the premise needed to generate the paradox . But 
what really is the difference between , "If I were on the moon , then ... " 
and " If today were Saturday, then .. . " ? Why is the imagination free 
alwa ys to consider the one, but not the other? 

I suspect that it is due to something peculiar in the classroom setting, 
something there that tends to inhibit the "epistemic conditions" of learning 
someth ing radically new. After all , the role of the teacher is a peculiarly 
authoritative one. Both student and teacher share the belief that the 
teacher knows the way out of the paradox, even though the students do 
not. A nd furthermore , what is wanted is to "get" the way out. So the 
tendency of the teacher is to forget the necessity of exploiting the premises 
needed and already implicitly present in the mind of the student. And the 
student is likely to be impatient , knowing that after all , it is not the prem­
ises that are important. It is "the way out" that counts . 

Perhaps in this way of viewing the matter, we have a description of what 
often happens with both bad students and bad teachers . They omit the step 
that requires the exercise of imagination and forge on to what is to be 
understood literally as true. What both leave out of the process is thinking. 
Tru th passes from the professor's notes to the student's notes without going 
th rough the head of either. Perhaps that is why, as we all know, students 
from time to time are able to identify the teacher that they admire and why 
they are so often just those teachers who, as the students say, " make them 
thi nk . " 

Petrie has described what is needed to "make them think ." I accept his 
adVice. What he has not described is any epistemological necessity for 
~etaphor. Rather he has been able to help us see how metaphor might be 
..seful sometimes in that essential step of learning that I have described as 
"exercising imagination, " or entertaining the counterfactual conditional , or 
g~tting" the premise needed to escape the paradox. 

tho n short , I believe that what Petrie has taught us about learning some­
()/ ~g radically new is quite understandable through traditional concepts 

argument and inference. Learning something radically new is quite 
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understandable - as understandable as it can be - without the in 
tion of metaphor at all . Metaphors are nice; sometimes they are 
oftentimes they are useful; but epistemologically necessary they are 
If there is any setting in which metaphors come closest to being a 
indispensable, it would be , I believe, in those settings where they are 
by religious teachers. But that is another topic entirely. 

Still, there may be something missing in this quite traditional and 
tional account that I have given . I still do not know how they "get it." 
here Petrie and I are on equal ground. If either of us needs an 
"getting it ," then both of us do. He does not explain how anyone" 
metaphor. " But neither can I explain how anyone "gets the joke," or 
the parable ," or "gets" the premise needed to escape the clutches of 
dox . Perhaps , after all , it turns out on this point that the best we can 
say there are those who have eyes to see and ears to hear, who are 
inspired, talented, or inventive. And, of course , all this is true. 
such people . Petrie is one of them. But the fact that we may have to 
this point , and the fact that some do not "get it" is no excuse for 
slovenly, or unskillful teaching , anymore than it is an excuse for 
jokes badly. Petrie has described such skillful teaching, even 
seems to me , he has not described the role of metaphor in learning 
thing radically new. Perhaps , on the other hand , my conclusion 
more modest. It does not seem to me, that Petrie, by his metapuVI 
described the role of metaphor in learning any better than I have 
them . 

27 

*Educational uses of metaphor 

THOMAS G . STICHT 

As educators, the goal of our inquiries into the nature of cognitive pro­
cesses is to achieve an understanding of these processes that can be put to 
use in improving students ' learning through improved educational practice . 
In Petrie and Oshlag's presentation the inquiry focuses on the improve­
ment of educational practice by the more effective use of metaphor. Petrie 
and Oshlag discuss three topics: (1) the nature of metaphor (as "speech 
act" ra ther than "linguistic entity"); (2) the manner in which the metaphor 
"works" (by creating a cognitive anomaly in the listener); and (3) a prescrip­
tion fo r the teacher's use of metaphor (first create an anomaly ; next offer 
Opportunity for the student to actively discuss or otherwise become active 
wit h the new ideas addressed by the metaphor; and then provide corrective 
feedback, with several iterations if necessary, to get the student to under­
Stand the relationships between the knowledge domains addressed in the 
flletaphor) . 

th In this chapter, I shall follow Petrie and Oshlag 's lead and comment on 
III e natu re and mechanism of action of metaphorical speech acts. I will 
fo ake my comments within the context of a discussion of metaphor as a tool 
ch~J co ln munication and thought. Evidence will be presented to suggest that 
cal ~ren and marginally literate adults who lack skills in analytical thinking 
th~t e taught aspects of these skills in relatively brief training periods , and 
Illet sUch training can improve their ability to produce and comprehend 
the aphors. This discussion extends Petrie and Oshlag's consideration of 

educational use of metaphor to include the development of students' 
to produce and comprehend metaphors as tools of communication thought. 
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Metaphors as tools for communication 

To understand the nature of metaphor as a speech act, we need to 
stand how metaphors serve as linguistic tools for overcoming certain 
tive limitations - limitations that we all have by virtue of the way we 
built. As with other tools, metaphors provide a way of extending 
capacities, in this case, for communication. Just as the tool function of 
hammer is to extend the strength of the arm and the hardness of the 
and just as the tool function of the telescope is to extend the range of 
eye, so the tool function of the metaphor is to extend the capacity of 
memory using the medium of speech. 

The fact that speech is a fleeting, temporally linear means of 
ing, coupled with the fact that, as human beings, we are limited in 
much information we can maintain and process at anyone time in 
memory, means that as speakers we can always benefit from tools 
efficiently bringing information into active memory, encoding it for commll 
nication, and recoding it, as listeners, in some memorable fashion. 
phors appear to serve as one of a variety of special linguistic devices 
tating these activities. Other such devices for overcoming the ephemetll 
nature of speech include rhyme and rhythm, both of which apparently 
in the learning of speech, as in the memorizing of poetry. Ortony's ( 
discussion of metaphor elaborates on the role of metaphor as a tool 
overcoming active memory limitations in the use of spoken language. 
tony discusses three different theses to explain how metaphor may facilitllW' 
learning: the compactness thesis, in which it is asserted that 
work by transferring chunks of experience from well-known to less 
known contexts; the vividness thesis, which maintains that metaphors 
mit and impress a more memorable learning due to the greater imageI, 
concreteness or vividness of the "full-blooded experience" conjured up 
the metaphorical vehicle; and the inexpressibility thesis, in which it is 
that certain aspects of natural experience are never encoded in 
and that metaphors carry with them the extra meanings never pnc.odeCl 
language . 

Both the compactness and inexpressibility theses are compatible 
view that metaphor has its origins in the oral language and that it 
a tool for cognitive economy by helping to transfer information in 
chunks. More recent research underscores the importance of the 
tional context" in learning and communicating (Lave, 1988; Sticht, 
strong, Hickey, & Caylor, 1987). From this point of view, the compa 
and inexpressibility theses suggest that metaphors work by efficiently 
viding a meaningful, functional context for acquiring new 
means of old knowledge. Furthermore, the mnemonic function of 
phor as expressed in Ortony's vividness thesis also points to the 
metaphor as a tool for producing durable learning from unenduring 

~ -- ---
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The importance of metaphor as a tool for active memory may be demon­
strated by the use of a key metaphor for bringing coherence to discourse. 
He re is an example from Moby-Dick (cited by Upton, 1973): 

Queequeg and J were mildly employed weaving what is called a sword-mat, for an 
add itional lashing to our boat. .. . As J kept passing and repassing the filling or woof 
of ma r line between the long yarns of the warp, using my own hand for the shuttle, and 
as Queequeg, standing sideways, ever and anon slid his heavy oaken sword between 
the threads, and idly looking off upon the water, carelessly and unthinkingly drove 
home every yarn: J say so strange a dreaminess did there then reign all over the ship 
and all over the sea, only broken by the intermitting dull sound of the sword, that it 
seemed as if this were the Loom of Time, and I myself were a shuttle mechanically 
weaving and weaving away at the Fates. There lay the fixed threads of the warp 
subject to but one single, ever returning , unchanging vibration , and that vibration 
merely enough to admit of the crosswise interblending of other threads with my own . 
This warp seemed necessity; and there , thought J, with my own hand I ply my own 
shuttle and weave my own destiny into these unalterable threads. Meantime, 
Queequeg's impulsive, indifferent sword sometimes hitting the woof slantingly, or 
crookedly, or strongly, or weakly, as the case may be; and by this difference in the 
concl uding blow producing a corresponding contrast in the final aspect of the com­
pleted fabric; this savage's sword, thought J, which thus finally shapes and fashions 
both warp and woof; this easy, indifferent sword must be chance - aye , chance , free 
wi ll , and necessity - no wise incompatible - all interweavingly working together. 
The straight warp of necessity, not to be swerved from its ultimate course _ its every 
al ternating vibration, indeed, only tending to that: free will still free to play her 
shuttle between given threads; and chance, though restrained in its play within the 
right lines of necessity, and sideways in its motions directed by free will, though thus 
prescribed to by both , chance by turns rules either, and has the last featuring blow at 
events. 

In this example, two vivid chunks, or domains of knowledge, one dealing 
With weaving, the other with human destiny, are brought into juxtaposition 
in active memory and are discussed in an extended manner. In this case, 
the metaphor initiates an interactive mode of thought between the two 
domains that is distinctly different from the linear processing that precedes 
and fa llows the metaphor. This has the effect of producing a certain sa­
lIency in the discourse which makes it "stick together" or cohere. In this 
regard , the metaphor serves a similar function to various discourse struc­
tUres Which are currently being shown to affect comprehension and learn­
Ing (for instance , Irwin, 1986). 

'fhe educational implications of metaphor as a tool for efficient communi­
C~tion are mentioned , in passing, by Petrie and Oshlag, but they do not 
~h aborate on them. Instead , they focus on the use of metaphor as a tool of 
1I OUght for creating new knowledge , and they concentrate on the teacher's 
Il)se of metaphor, which induces considerable cognitive anomaly or puzzle-

ent On the part of students. 

I-!owever, when teachers use metaphors as efficient tools of communica-
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tion it is not desirable to produce excessive puzzlement in students . 
the effective use of metaphor for producing a functional context for 
nication and learning requires the teachers to know that students 
the knowledge addressed in the metaphor. It also requires the 
have a technique for determining that this knowledge is recalled and 
tured according to the metaphor. Indeed , determining that students 
stand what is being said is a crucial problem in all teaching. But it 
particularly important consideration for metaphor, because the 
is itself frequently used as a way of trying to explain something else. 
problem is compounded in schools with students from widely varying 
tural backgrounds . It also takes on different dimensions with students' 
different ages. Young children are not so well equipped to comprehend 
wide variety of metaphors that depend on the extra meaning addressel 
Ortony's inexpressibility thesis (Winner, Rosenstiel, & Gardner, 1976). 

Perhaps an example from a classic metaphor will help convey the 
tance of the teacher's understanding of students' knowledge for choos. 
metaphors that are efficient communication tools . Consider the well-knod 
example, "The Lord is my shepherd." In this case , we can imagine that 
psalmist who is trying to convey his feelings about the Lord faces crowds 
are familiar with the ways of shepherds. They know that shepherds take 
of sheep, they protect them , take them to good pastures , and so forth. 
psalmist wonders how he can convey something about the Lord to his 
ence. So he thinks, "Well , the Lord takes care of me as a shepherd takes 
of sheep." Without hesitation then , the psalmist tells the audience: 
Lord is my shepherd" and so on. In this case , he intends the audience 
recognize that the Lord is someone who will take care of them, protect 
love them , and so forth . It is generally assumed that the context of 
statement and the situation will guide the audience to the intended· 
tation of the statement in an efficient manner. Additionally, it may be at 
tacitly understood by the psalmist that the use of metaphor is likely to 
the audience to make inferences beyond those statements that can be 
ally expressed, as in Ortony's inexpressibility thesis , and hence a 
affect may accompany the interpretation which would be lost if the 
simply listed the important features of the Lord. 

The use of metaphor in written text is a particularly hazardous 
for both the teacher and the reader. Typically, the teacher as writer has 
the most global notions of who the potential readers might be . Thus, 
transferred to the written language , particularly in the mass 
textbooks, metaphors, like other more or less "context-bound" 
speech, run the risk of leading to misunderstanding, because a la~g~ 
ber of readers may not share the required experiences for receiving 
large chunks of information to be transferred by the metaphors. 
the author is not available, and so readers cannot resolve an l th,ough que<t;on-and-answe< techn;ques. Th;s may weillead to manY 
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ties to reduce the feeling of anomaly, as Petrie and Oshlag suggest, but 
theSe activities reflect a lack of understanding , which might not occur if a 
metaphor which fitted the reader's experience were used . To the extent 
tha t the writer can better understand who the reader is, and what experi­
ences the reader has had that are relevant to the material to be presented, 
the more skillfully the writer should be able to use metaphor to facilitate 
lea rning. 

From the point of view of the student, the metaphor is something to be 
comprehended. To comprehend the metaphor, the student must first infer 
that the teacher means the student to shift from a mode of cognition in 
which ideas are being fitted to an existing knowledge structure, to a meta­
phorical mode in which the construction of a third knowledge structure 
consisting of the relations educed between the two domains referenced by 
the metaphor is accomplished. 

Petrie and Oshlag identify, correctly I believe, one of the cues for infer­
ring the need for metaphorical thinking: a cognitive anomaly created by a 
statement that does not fit well into the knowledge structure being devel­
oped in response to the language preceding the metaphor. The inference 
that metaphorical thinking is called for by the cognitive anomaly requires 
that the student rely on his or her understanding of the conventions of 
language use , which as Petrie and Oshlag also note , includes the notion 
that people try to make sensible utterances . If the student has no reason to 
think that the teacher is mistaken or confused , then the inference that sense 
should be made of what was said by applying metaphorical thinking may be 
appropriate. 

In metaphorical thinking, the student must strive to find some basis for 
similarity between the two domains in the metaphor, the juxtaposition of 
Which created the cognitive anomaly. Analysis of a traditional Aristotelian 
"proportional" metaphor (Upton, 1973 , p. 76) , in which two seemingly 
dispara te domains are shown to be related to one another by virtue of some 
Similarities in structure , function, or some derived relation, illustrates this 
type of thinking. 

In this example , imagine an educator who states that "the teacher is the 
fe T f rt l Ize r of budding minds."1 To comprehend the metaphor, It IS necessary 
Or the student to understand something about teachers , where they work , 
W~th Whom , what they do; and it is necessary to understand something 
~ Out fert ilizers, where they work, with what , what they do . The domain of 
knOWledge about teachers (Knowledge Domain I) and the domain of 
dnOW ledge about fertilizers (Knowledge Domain II) must be searched to 
t IScove r Some basis for establishing a relation , or set of relations, between 
t~ache rs and fertilizers , as required in the metaphor. This search leads to 
Ill

c 
diSCovery of the analogical relationship that the teacher is to children 's 

I> Inds (A :B) what fertilizer is to plants (C:D), that is, a stimulant to 
c:.toWth. 
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What the student now constructs in his or her mind is a 
structure that is not signaled at all in the language of the speaker, that 
"A teacher stimulates the growth of children's minds." This structure 
third structure consisting of relationship(s) understood to hold between 
two given domains. Whether it is the precise knowledge structure tb 
~eacher ~ad in mind ca.nnot be certain to the student. without ad~itionij 
informatIOn. However, If the teacher has carefully considered what It is tb 
student is to learn about a topic, in this case teaching, and what domains 0' 
knowledge the student possesses that can be used to reason analogical1~( 
then communication should be fairly efficient, and the student's leamirlf' 
should be facilitated both through the mnemonic powers of metaphor and 
through engagement in the analytical thought processes involved in meta 
phorical thinking. 

Metaphors as tools for thought 

In the preceding section, metaphor was discussed as a tool for communica. 
tion . It was noted that the metaphor is a linguistic device particularly 
suited to overcoming problems involved in using an ephemeral mediullll 
like speech. Ortony's (1975) compactness thesis deals with metaphor as 
means of efficiently transmitting large chunks of information, so that 
memory processing is made more efficient , whereas his vividness 
points to the role of metaphor as a tool for making information 
memorable through the mnemonic powers of vivid images . Both the "hnnIr";: 

ing and the mnemonic functions are illustrated by the passage of 
Dick which "coheres" a segment of prose into a vivid, recallable 

When metaphor is considered as a tool for communication, attention 
focused on its use for the exchange of information among speakers 
listeners . The consideration of metaphor as a tool for thought , on the 
hand , is concerned with the discovery of relationships between seemJIIlS'1II 

disparate domains and an exploration of the extent to which they can 
related . For instance, the metaphor " the brain is a computer," discussed 
others in this volume, is based on some similarities in structure and 
tion that are easily identified between the domains of knowledge 
brains and computers. The attempt to exhaustively enumerate the 
ties and differences between these domains may lead, however, to 
discovery of relationships or differences not thought of at the time 
metaphor was formed. Here , Ortony's (1975) inexpressibility thesis 
relevant , because the continued consideration of a metaphor may lead 
the recognition and explicit formulation of similarities and differences 
tent in a metaphor. 

To understand the function of metaphor as a tool for thought , we 

l 
distinguish between the tool functions of metaphors when they are used 
intuitive manner, and those tool functions involved in the use of 
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a "metacognitive" tool for creative problem solving (as discussed by Schon in 
thiS volume) , for rhetorical purposes , for literary effect, or for the types of 
educational purposes with which Petrie and Oshlag are concerned. 

It seems to me that the function of metaphor as a tool for thought , when 
used intuitively, is to extend our capacities for perceiving relationships in 
the perceptual domain to the conceiving of relationships in the conceptual 
domain. Let me explain this notion a bit. 

In the domain of visual perception, the fact that we perceive both the 
onset and the offset of a light suggests that we react to stimulus change , 
that is , relative stimulus values, rather than to the stimulus energy per se. 
Simi lar examples hold in other sensory modalities. Perceptually, then , we 
are built to perceive relationally. 

At the level of conception , examples, such as metaphor, simile , analogy, 
suggest that we are likely to be able to conceive only on a relative basis. That 
is, we can only know something in relation to our knowledge of something 
else (Stieht & Hickey, 1991, p. 82). Metaphor, as condensed simile, permits 
us to think about one thing or event being like (and in that regard related to) 
something else. From the speaker's point of view, the metaphor permits the 
use of language to express conceived relations in a less than exhaustively 
analyzed fashion, as Ortony's inexpressibility thesis suggests. In the act of 
placing conceptions into language , there is a clarification and stabilization of 
simi larities which may have earlier been only vague conceptions . In the same 
way as a stereoscope brings a third dimension to what would otherwise have 
been a fiat picture, the juxtaposition of two seemingly disparate domains of 
knowledge may produce a stable third domain made up of conceptual rela­
tionships between the first two. In both cases, the whole is greater than the 
sum of its parts - the parts are essentially incomplete descriptions. 

From the listener's point of view, a metaphor provides both a cue to what 
kind of thinking should be done (a search for similarities of some sort), and 
two domains of knowledge , or relative conceptual positions , from which to 
conduct the mental search. 

Although metaphors contain the ingredients for producing new knowl­
edge domains from old ones, as Petrie and Oshlag indicate , there is no 
gUa rantee that students will be able to perform this task without consider­
able interaction with the teacher. Indeed , there is evidence that many 
~dUlts may lack skill in forming categories into which objects or events may 
e SO rted on the basis of some similarity. For instance, Figure 27.1 presents 

a task, having commonalities with metaphor production and comprehen­
~~on , on which adults having low literacy skills perform poorly. In this task , 

e person studies Parts A and B to understand that the matrix of Part B is 
~onstructed from information in Part A. The person 's task is then to study 
part C and construct a matrix as Part D. Notice that this task , like the 
"r.OPortional metaphor discussed above, is an analogy problem of the sort 

.B::C:D. The student's task is to discover by studying the A:B terms that 



Types of Bars 

Crowbars are used for moving timbers and rocks. They are 
able in 4 and 5 foot lengths with a diameter of 1 or 1- \14 inches. 
bars are from 12 to 36 inches long and are used for prying out 
and nails. Pinch bar diameters range from V2 to 1 inch depending 
their length. Wrecking bars have diameters of V2 to I- V8 inches and 
available in lengths from 12 to 60 inches. They are used for the 
things as crowbars . Pry bars are used for prying out gears 
bushings. They are 16 inches long and have a diameter of I- VI6 i 

Type Use Length Diameter 

Crowbar Moving timbers 4-5 feet 
and rocks 

Pinch bar Prying out spikes I 12-36 inches I \h to 1 inch 
and nails 

Wrecking bar I Moving timbers 12-60 inches 
and rocks 

Pry bar Prying out gears 16 inches I- V!6 inches 
and bushings 

When You Are Lost - EAT PLANTS 
C 

If you are lost and out of food there are many types of plants that 
you can eat. Marsh marigolds are best during early spring. They are 
found in swamps and in streams. The leaves and stems are the only 
parts that you should eat. The leaves , stems, and flowers of the rock 
rose are all good to eat. You can find them along streams and lakes in 
early spring. Fireweed is also good to eat. It is usually found in 
burned-over areas during spring and summer. You can eat the leaves 
and flowers of the fireweed but not the stem. The roots of the moun­
tain willow are also good to eat. Mountain willow is found in higb 
mountains in early summer. 

D 

Figure 27.1. Analogical reasoning task similar to that involved in 

l __ _ thinking . 
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Table 27 .1 Types of errors made by literacy students from three levels of 
reading skill on the analogies task 

~ Reading levels 

Less 9 and 
than 5 5-8 greater 

Errors (n = 10) (n = 10) (n = 10) -Format 
Did not use matrix 2 0 0 
Column headings copied from sample 5 0 0 
Missing headings 1 1 0 
No headings 2 3 1 
Table cells 
Copied sample cell information 5 0 0 
Cell information missing: 

Types of plants 9 2 2 
Locations of plants 8 3 3 
Edible parts 9 4 2 
T ime of year 9 4 3 

Info rmation combined in cells 5 2 2 

the column headings of Part B are superordinate category names for the 
elements contained in the column. In solving the C:D problem , the person 
must study C, tentatively identifying features of the things being referred to 
in the paragraph. The person must develop a hypothesis about a super­
ordinate category label , check some more of the elements, confirm the 
hypothesized category label or generate a new one; and then , given appro­
priate category labels , sort elements in the paragraph into the appropriate 
col umns of the matrix . 

That this is a difficult task, highly related to literacy level , is indicated by 
data fo r adult men in a remedial literacy program who attempted the task. 
Men reading at the fourth grade level, or below, got less than 20 percent 
correct , those reading at the sixth grade level got nearly 50 percent correct , 
Whereas men reading at the tenth grade level or higher got nearly 100 
Percent correct. 

Table 27.1 presents an analysis of the types of errors made by men at 
these three different reading ability levels on the matrix task . Clearly, the 
problem of developing appropriate headings for matrix columns is highly 
~Clated to the making of errors in sorting elements into cells, as evidenced 
bY the data for men reading below the fifth grade level. The data for the 
. et~er readers , however, those scoring at the ninth grade or higher, clearly 
IndiCate that even though proper column headings may be inferred from 
~tU?y of the passage , this does not necessarily guarantee that elements will 
e Identified and sorted into cells correctly. 
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The results of six weeks of literacy training, in which students re 
below the fifth grade level practiced producing classification matrices 
on reading text passages, and then inferring superordinate categories, 
suited in a 40 percent increase in the number of people getting 90 percent. 
correct or better on the task of Figure 27 .1. This training was very similar 
that used by Silverman , Winner, and Gardner (1976) to teach 
to style in art , and comprehension and production of metaphoric 
to preadolescents. It consisted essentially of group discussion in 
students and teachers talked about picking out things in a text that in 
respects are similar. Thus , various attributes that things can differ on, 
resemble each other on, were discussed, and the need to develop sem 
category labels was stressed. 

The method of Silverman, Winner, and Gardner for teaching children to 
produce metaphors and the method for teaching literacy students to r"",pa • 

sent information in matrices , incorporated most of Petrie and 
prescription of the teacher's use of metaphor. In each case , a "cognitive 
anomaly" is established by posing a challenging task requiring 
solving. Opportunity is given for the students to become active with 
problem, to try solutions, to learn about related matters, such as categoriza~ 
tion skills and semantic categories, and to receive corrective feedback 
the teacher or peers. Thus, Petrie and Oshlag's method for improving 
educational utility of metaphor is not uniquely reserved for the use 
metaphor. Though this weakens its value as a specific instructional methl 
ology, it is of value to recognize that this generally used instructionar: 
method, which is a basic form of inquiry, may be fruitfully applied 
metaphor. Empirical evidence regarding the value of this type of 
tion is yet to be adduced . 

The fact that preadolescents and marginally literate adults can so 
be taught certain of the analytical skills used in producing representatloIq 
formats such as matrices and metaphors , suggests that what is 
learned is not some fundamentally new, difficult mode of thinking. RaUl~"',1I 
it appears that what is happening is that students are learning 
cognitive skills of categorization applied to situations where the prope"'''11 
for such activities is low. Cole and Scribner (1974) point out that 
function of schooling is apparently to increase the range of situations 
which people use the fundamental cognitive processes involved in rlassifil 
tion; schooled persons seek relationships in a greater variety of 
by appealing to a broader range of ways in which things, events, 
processes could be related. 

As an intuitive tool for thought, metaphor embodies the principles 
semantic growth identified by Slobin (1971): "New forms first express 
functions, and new functions are first expressed by old forms" (p. 3 
These principles appear to fit neatly into Piaget's processes of assi 
and accommodation, identified by Petrie and Oshlag as mechanisms 

t __ - --
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lying the function of metaphor in producing new knowledge from old . By 
Siobin's principles, children first acquire a conceptualization that they in­
tend to express . Then they acquire the linguistic means of expressing it, the 
form. Soon they acquire a new function or conceptualization . Not yet 
having the form necessary to express this new function, children may use a 
simile or metaphor, as an old form of expression. The use of such figures of 
speech is reinforced because of their effectiveness in overcoming active­
memory limitations. 

When the use of metaphor is made explicit as a metacognitive tool for 
thought, then it is more likely to serve the process of accommodation when 
it is used intuitively to assimilate new functions by use of old forms. The 
training of analysis skills underlying the specifications of relations between 
semantic categories , as in the literacy and metaphor-training programs 
discussed, may facilitate the development of metacognitive skill in the use 
of metaphor to stimulate knowledge invention not simply knowledge reten-
lion, which is a major function for metaphor when communicating in the 
ephemeral medium of speech. 

Metaphor as a tool for knowledge invention seems to underlie Black 's 
concept of the "interactive" metaphor, as discussed by Petrie and Oshlag. It 
also seems to be the aim of Petrie and Oshlag's prescription for the teacher's 
use of metaphor. This assumes the analytical skills that I have discussed . 

In Petrie and Oshlag's scheme , metaphor is used as a metacognitive tool 
by the teacher to produce a cognitive anomaly and to provide the potential 
for resolving the anomaly by use of the domains expressed in the metaphor. 
For the student , Petrie and Oshlag's paradigm calls for going beyond some 
supe rficial similarities between the domains to an extended consideration 
of the full ramifications of the metaphor. Often , considerable surprise may 
be experienced as the implications of a metaphor are understood , and an 
"accommodation" of thought may occur. Such surprise is not a unique 
fea ture of metaphor, however ; it also occurs in the most "literal" lan­
guages, mathematics and formal logic , when a long argument reveals a 
Slirprising, though perfectly predictable , conclusion . 

The metacognitive knowledge of how to manipulate ideas explicitly in 
ll1etaphor so as to transform either one 's own or another's knowledge into 
new knowledge makes metaphor a major tool for extending our capacities 
fo r analytical thought , at the same time changing us as tool users. Though 
the types of changes produced by the use of metaphor as a tool for thought 
ll1ay not yet be fully understood , it can be argued by analogy that just as the 
rcpea ted use of a hammer may strengthen the arm , the repeated use of 
ll1etaphors may strengthen the powers of analysis and synthesis. Also , 
ll1 uch as the telescope may produce knowledge that changes our basic 
aSSumptions about ourselves and the nature of our universe , the use of 
ll1 etaphors may, as Petrie and Oshlag have argued , bring about basic 
Changes in how we understand ourselves and the world around us. 
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NOTES 

This chapter is a revised version of the one that appeared in the first 
under the same title . The ideas and opinions expressed herein are those of 
author. Helpful comments on an earlier version of this chapter were 
from Carl Frederiksen , Marcia Whiteman , and Joe Dominic. 
I am indebted to Virginia Koehler for this insightful metaphor. It is 
that the analysis of the metaphor given in the text is oversimplified and i 
plete , for example , terms such as "budding mind" and "growth of 
minds" are themselves metaphorical. Although the appearance of 
within metaphors complicates metaphorical thinking , no new processes 
thought seem to be implicated. 

~\ .... _---
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75 ; componential theory of, 288 ; cultural puter metaphors, 486- 7, 493- 5, 
differences in , 475-7 ; in educational con- 557-58, 565 , 626 

l texts , 627- 31; framework for, 296-7 , assimilation- accommodation problem, 
448-52; historical uses of, 453; and holis- 7,582- 4 
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associationist learning models , 564 
asymmetrical directionality, 368-71 
atom model , 538, 555 , 585, 589 
attributions, in children , 437-8 
attributive categories : children 's comprehen­

sion of, 432 ; context dependence of, 86 ; 
linguistic response to , 118; metaphors as, 
236-7 , 408-11 , 422 ; and predicate selec­
tion , 354 

barriada of Huascaran , 154, 158 
behaviorism, 564 
benefit of the doubt principle , 512, 514 

calculability test , 51 , 54 
"call ing to mind" notion , 9, 89, 124, 132- 4 
cancellability test , 52 
career-is-a-journey metaphor, 238-9 
cartoons, 241 
ca tachresis , 25 , 481-2 
categorization, 236-7 , 406-24; and acquisi­

tion of new knowledge , 597-9; versus 
comparison theory, 422-3, 586-7; devel­
oping skills in, 630-1 ; and educational 
metaphors , 586-7 , 589 , 604-5 ; implica­
tions for metaphor comprehension , 414-
20; and interaction theory, 413-14, 588-9 

causal theory of reference, 483, 491 , 498-9 , 
503 , 533-6 , 539-41 

causation-is-progeneration metaphor, 232 
ca uses, metaphorical representation of, 220-

2, 225 
Changes , metaphorical representation of, 

220-2, 225 
children: belief attributions of, 437-8; and 

domain knowledge , 472 ; and errors in 
metaphor interpretation , 435; and irony 
interpretation, 427-8, 436- 8; and metal­
inguistic awareness, 427-8 , 438-42; and 
metaphor as metacognitive tool , 631; 
and metaphor interpretation , 430-6; and 
relational similarity understanding , 477-
8 

children's theory of mind , 427-8 , 438 
choice axioms , 279-80, 287 
class-inclusion statements , 589 , 604-5 , 608 ; 

see a/so categorization 
class ification of metaphors , 382-6 
Cognitive change , and education , 600-2 
Cognitive psychology: computer metaphors 

In , 486-7, 549-50, 557- 8, 565; interest 
in metaphor, 4, 487 ; literalism and con­
structivism in , 565 ; top-down approach 
to, 550-1 

COgnitive work , 160-1 , 255 
CO mmunication: conduit metaphor of, 6, 

164-88; in educational contexts , 621-32 ; 
frame conflict in , 165 ; function of irony 

and metaphor in , 428-9 ; metaphor as 
tool , 626- 31 ; in modern society, 187-8; 
and the toolmakers paradigm, 171-6 

compactness thesis, 622 , 626 
comparison theory (see a/so similarity ; sim­

ile) : and acquisition of new knowledge, 
597; and Aristotle , 3, 90; and asymmetry 
of similarity, 368-71; versus categoriza­
tion theory, 422-3; defense of, 357-400; 
and educational metaphors, 584-7, 591 ; 
and implicit categorization , 406-8 ; versus 
interaction theory, 27 ; and metaphor com­
prehension, 345-56; and metaphor inter­
pretation principles , 104; overview, 11-
13; oxymoron as challenge to, 392; recon­
structive rules in, 381-5 ; and simile the­
sis, 95-100, 344-8, 357-400; weaknesses 
of, 90-102 , 113-14, 129-31 , 413-14 

compound metaphors , 388 
computer science , 219, 249, 550 
concatenation rules , 75, 77 
conceptual metaphors: and cross-domain 

mapping, 206-9; in education , 627 ; ver­
sus linguistic approach , 209; and mental 
constructs, 119-21 , 123 

conceptual peg hypothesis , 324-7 
concrete vehicles: in education , 599; and 

imagery, 321 , 323; and salient attributes , 
349, 573 

conduit metaphor, 164-201 ; core expres­
sions of, 177; and cross-domain map­
pings , 203-4 ; and information theory, 
181-4 ; overview, 6; social implications , 
185-8; versus toolmakers paradigm, 
171-6 

connectionist models: asymmetry of meta­
phors as a challenge for, 316; in learning , 
564 

consonance , 325-6 
constitutive value of metaphors , see theory­

constitutive metaphors 
construal rules , 397 
constructivism: in computational models , 

565; and education, 582- 3; implications , 
13; in learning theories, 562-6; and lit­
erallanguage , 562-3; versus logical posi­
tivism , 1-2; paradox of, 582-3 ; in learn­
ing theories , 562-6; and role of meta­
phor, 2 

contagion, 476, 478 
container schemas , 213-15 
context : and attributive terms, 86 ; chi ldren's 

use of, 431 , 442 ; and metaphor interpre­
tation , 395; as metaphor test , 51-2 , 54-
5; in metonymy comprehension , 260-2 ; 
and novel metaphor interpretation , 336-
41 ; and pragmatics, 331,402-3; in under­
standing conveyed meanings, 76- 8; in 
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context (continued) 
understanding literal meaning and meta­
phor, 85-6,95 , 126,402-6 

contingent relationships , 390-1 
controversion theory, 34 
conventional meaning, 51-4 , 71-2; see also 

literal meaning 
conventional metaphors: and contemporary 

research on metaphor, 203 , 205-8 ; expe­
riential basis of, 240; in novel metaphor 
interpretation, 237- 8; and poetic meta­
phor, 203-4 , 237-8 

conversational implicature, 254; maxims, 43 , 
254; in sentential metaphors, 385; weak­
nesses, 61, 254-7 

conveyed meaning; context effects on , 76-8 ; 
and literal meaning, 75-8 ; requirements 
for understanding, 75-6 ; schemas in , 77-
8; and semantic analysis , 74-5 

copulative sentences , 117-18 
creativity in metaphor, 35-8; constraints, 23 
criminal justice policy, 162n13 
cultural factors : in analogical reasoning, 

475-7; and figurative meanings, 131; and 
semantic differential studies , 317 

dead metaphors, 25 , 44, 88, 110, 120; and 
idioms, 271-2, 275, 330 

death metaphors, 231 - 2 
deep metaphors , 149,298-300 
descriptive language, 561-2 , 569 
developmental approach , 427- 42 ; advan-

tages of, 427-8; to analogy interpreta­
tion, 449-50, 472; and domain knowl­
edge, 472; to irony interpretation , 436-
42; to metaphor interpretation , 430-6 ; 
and relational similarity, 477-8 

dialectical approach to theory of reference, 
503-5 

dilemmas, lSI, ISS 
direct oxymora, 269-71 
discourse understanding, 79- 80 
dissonance : feeling produced by metaphor, 

22 ; in nonliteral meaning, 325-6 
division of linguistic labor, 501-2, 510 
doctrine of signatures, 464 , 468 
domains of reference, 112-23 ; children's 

knowledge of, 435- 6, 442 ; in contempo­
rary metaphor research , 203-8 ; develop­
mental studies of, 433-6; and education , 
601,625; and idioms, 272-5; in meton­
ymy, 258-9 ; and semantic space , 281 - 7 

dramatic irony, 276nl 
dream interpretation, 242 
dual-coding approach : to metaphor compre­

hension, 320-8; to sentence interpreta­
tion,322 

dual-function adjectives , 80-1 

duality of meaning: in event structure sys­
tem , 225-8; in literal sentences , 126; and 
location-object pairs, 218-19; metaphor 
characteristic , 127-8 

dubbing , 535-6, 540 

echoic mention theory, 264-6 
ecology, 599 
education (see also science education) : and 

cognitive activity, 589, 597-8; and the 
assimilation-accommodation paradox, 
582- 4; cognitive change in , 600-2 ; haz­
ards in use of metaphor, 624-5 ; and 
interactive metaphor view, 584- 7, 597-
600; metaphor production in , 605-7 ; and 
metaphorical speech acts, 621-32; moti­
vational aspects of, 602-5; role of meta­
phor in, 15, 579-84,610-18, 621 - 32; 
steps in , 597-600 

elite metaphors , 582 
elliptical utterances , 101 
emergent properties, 11-12 
emotional factors : in education, 602-5 ; in 

metaphor use , 134 
emphatic metaphors, 26 , 419 
empirical-inferential distinction , 63- 5 
empiricism, 484-5 , 490-1 , 497; alternatives 

to, 491 , 498- 500, 511 ; and bottom-up 
approach , 551; contrived categories in, 
551; and linguistic precision criteria, 
497-8,521-4, 530 

endoxa , 28 
entailment , 390 
episodic memory, 312, 324- 5, 327 
epistemic access, 483-4 , 500-24, 535-6, 

539 , 547-9 
epistemology, 503- 5, 583 
eponymous verbs, 261 
equivocal metaphors , 119 
error recovery model, 260- 1 
euphemism, 42-3 , 55 
event structure , 219-29; duality in, 225-8; 

and hierarchical mapping, 222-5 ; meta­
phorical understanding of, 219-28 

everyday metaphors, see conventional meta-
phors 

exegetical metaphors, 485-6; see also peda­
gogical metaphors 

exemplars ; and interactive metaphor, 588-9; 
in science education , 588-9, 599-600 

experiential basis of metaphor, 239-41 
expertise , 567 
explanative language , 561-2 , 569 
extending the senses, 503 , 505 

"fact" statements, 38 
family-resemblance approach to meaning, 

66 
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fantasy, 312 
feature model , see semantic feature spaces 
feedback, 486, 495 , SIS , 517 
figurative language, 42-57, 252-76 (see also 

literary metaphors ; poetic metaphors); 
and constructivism, 3; and linguistic co­
operative rules, 43; as nonliteral speech 
act , 43 ; and synchronic grammar, 46-8; 
tests for, 51-4; time course in under­
standing of, 268; traditional view of, 
254-8 

filtering theory, 394 
first-order beliefs, 436 , 441-2 
focus of metaphor, 27 
force metaphors , 220-2 , 216 , 228 
formal semantics , 248 
frame awareness, 150-61, 296-7 
frame conflict , 6, 139, 150-61; dilemmas in, 

151 ; in human communication , 165 ; and 
inquiry, 151-2; microscopic analysis of, 
296-7; in social problem setting, 139, 
150-61, 296-7 

frame of reference, 593-5 ; see also frames 
frame restructuring, 6,150-61 , 162n13 ; cog­

nitive work in , 160-1; and generative 
metaphors, 156, 296-7 ; microscopic 
analysis of, 296-7 ; in social problem set­
ting, 139, 150-61 , 296-7; story telling in, 
159 

frames: in education , 582, 592-5; in human 
communication , 165; in metaphorical 
statements, 27 ; microscopic analysis of, 
296-7 ; in social problem setting, 138, 
296-7; and understanding anomalies in 
metaphor, 592-5; and urban housing 
problems, 146-7, 150-61 

frozen metaphors , see dead metaphors 
functional analysis , 550, 553 
functional context , 622-4 
functionalism, 487 , 493-4 

generalizations , 209-10 
generative metaphor, 38; anatomy of, 138; 

as a dynamic process, 142-3; and frame 
restructuring, 156; harmful effects of, 
148-50; and holistic processing , 298; life 
cycle of, 297-8; mapping in , 142, 156-7, 
159, 293 ; microscopic analysis of, 293-4; 
naming and framing in, 147; social policy 
use of, 5- 6, 137-63 , 293- 4; technologi­
cal example of, 139-43; and urban hous­
ing problems, 147-50, 156-61 

generative semantics , 13 
generic-level metaphors , 231-6 
geometry, reification of, 556-7 
gestalt theory, 310, 343 
Great Chain metaphor, 235 
Greek mythology, 242 

hedges , 416-18 
hermeneutic problem, 138 
heuristics in science, 518-19 
hierarchical mappings, 222-5 
holistic processing, 298, 355 
homeopathy, 476, 478 
homeostatic property clusters, 484-5 , 524-

30 , 531n 
hyperbole , 266-8 ; and conversational max­

ims, 267-8 ; and controversion theory, 
34; definition , 266-7; differentiation 
from metaphor, 335 ; as nonliterallan­
guage, 332; as nonliteral speech act , 42-
3; and speaker signaling, 335; similes 
and metaphors as cases of, 97; time 
course in understanding of, 268 

hyponym, 269 

idealist conception of science, 524 
idioms , 46, 271-5 (see also dead meta­

phors); dead metaphor view of, 271-2 , 
275 ; mental images in , 272-3 ; psy­
cholinguistic research on , 274; and 
"stored" metaphors, 129-30; traditional 
view of, 271-5 

idiosyncratic metaphors, 120 
imagery, 229-31, 312-15; and dominance­

level of associations, 318-19; and dual­
coding approach, 320-8; and holistic rep­
resentations, 355; in idioms, 272-3; and 
Invariance Principle , 231 ; as learning 
aid , 622; as memory aid , 362- 3, 626; and 
processing flexibility, 323-4; in proverb 
comprehension , 314-15 ; psychological 
studies of, 312-15 , 320-8; in reading 
comprehension, 358-60, 362-3 ; and se­
mantic memory, 362- 3; in sentence inter­
pretation, 322 

implicative complex , 28-30 
implicature , see conversational implicature 
implicit comparisons , 344, 406-8 , 584 
indirect oxymora , 269-71 
indirect speech acts, 55 ; comprehension prin­

ciples for , 108--11; and irony, 108-9; and 
metaphor, 87 , 108-9, 118-19, 127-8; 
overview, 9; and pragmatic consider­
ations, 118-19; and sentence meaning , 
84, 108-11 ; traditional theory of, 255 

induction, 278-303; information processing 
theory of, 287-93; mathematical model 
of, 279; representation theory for, 278-
87; and social policy planning, 293-303 

inexpressibility thesis, 309, 622, 624, 627 
inference: in analogical reasoning , 452; and 

conceptual metaphors, 206-8 ; and gener­
alization , 209- 10; and indirect speech 
acts, 109; in literal meaning understand-
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inference (continued) 
ing, 126; and simile comprehension , 
374-5 

information, chunks of, 309, 322, 622-3 , 626 
information processing: and analogical rea­

soning, 287-9 , 298; connectionist models 
of, 316; and metaphor appreciation , 
287-93; as metaphor for thought , 486-7 , 
493- 4 

information theory, 181-4,248 
inheritance hierarchies, 222-5 
institutionalized metaphors, 129 
instructional models , 568-70 
instructive metaphors , 15 ,561,570 
instrumentalism, 143-4, 151 
integration: overview, 11; psychological pro­

cesses in , 309-10, 342-3; and representa­
tional systems, 343 

intention , 43 , 331 , 333-4, 437-8 
interactive metaphors , 19-41; and anoma­

lous character of metaphor, 587, 592; 
and categorization theory, 413-14, 586-
7; and comparison theory, 27; in educa­
tion , 584-9, 591 , 597-600; in exemplar 
learning, 588-9; overview, 4-5 , 11 ; in 
science education, 570, 588-9; versus 
substitution view, 27; thesis of, 107-8, 
114-15; weaknesses in theory of, 90, 93-
5,107-8, 113-14 

interference effects, 316, 404-5 
interpretive process , 391-6; see also meta­

phor interpretation 
intonation , 335 
[nvariance Principle, 215-16, 228-9 ; and 

image metaphors , 231; and proverb inter­
pretation , 235 

irony, 49 , 262-6, 425-43; children's under­
standing of, 427-8, 436-8 ; comprehen­
sion demands of, 429-30; comprehen­
sion of, principles , 108-11 ; and conversa­
tional maxims, 264; echoic mention 
theory, 264-6; and indirect speech acts , 
56, 109-10; metalinguistic awareness of, 
426-7,438-42; developmental studies 
of, 438-42; versus metaphor, 87, 118-19, 
335,428-31; as an example of nonliteral 
language, 331-2; as nonliteral speech 
act, 42-3; and pragmatic considerations, 
118-19; pretense theory of, 265-6; pri­
mary functions of, 428-9; and sentence 
meaning , 84; and speaker signaling, 335 ; 
time course in understanding of, 268; 
traditional view of, 255, 262-4 

isa expression, 412-13 

juju, 476 

kennings, 56 

kinship metaphor, 232 
knowing-is-seeing metaphor, 240 

language acquisition, 8, 73-5 
language comprehension: literal meaning in , 

75-6; and metaphor, 72-5; schema­
based view of, 79-82 

"law-cluster" account, 508-10 
laws , 243 
learning (see also education): assimilation­

accommodation paradox, 544-7 , 582-4; 
cognitive activity in , 589, 597-8; interac­
tive metaphor in, 588-9 , 597-600; literal 
versus constructivist theories of, 562-6; 
mathematical theories of, 563-4; meta­
phoric aids to, 570-7; steps in , 597-600 

learning-as-construction metaphor, 563 
less-is-down metaphor, 213, 240 
lexemes , 68-9, 74, 78 
lexical overextensions, 433 
lexicalization , 396-7 
life-is-a-journey metaphor, 237-8, 241 
linear scale metaphors , 213-15 
linguistic accommodation, see accommoda­

tion 
linguistic imprecision , see referential 

imprecision 
linguistic theory, 11 , 209 
literacy training, 627-31 
literal comparisons , 407 , 412, 416 
literal meaning, 71-82; and attribute sa­

lience , 349-56; and computational mod­
els, 565; consonance in , 425-6 ; versus 
constructivism, 562-3; context depen­
dence of, 85-6, 126, 403; and conveyed 
meaning, 75-8 ; definitions , 257 , 425-6; 
versus metaphorical meaning, 7-8, 22, 
51-4 , 70-1 , 85-9, 204-5 ,; 402-6, 425-6, 
555-6; false assumptions about , 204-5, 
239,247-9 , 254-8,402-3; in language 
acquisition , 73-5 ; in logical positivism, 
1; metaphor as derivative, 127; psycho­
logical theory of, 71-82; and psychology 
of learning, 562-6; semantic analysis of, 
74-5 ; similarity in , 86-7; tests for, 34, 
51-4; theoretical problems with, 76-8; in 
theoretical systems, 554-8; and utter­
ance meaning, 84-111 

literal theories , 554-8 
literary metaphors, 113; conceptual ap­

proach to, 123; and contemporary theory 
of metaphor, 203; and cross-domain map­
pings, 203; and cultural preferences, 476; 
generalizations of, 203-4 ; phenome­
nalistic construal in , 10; versus scientific 
metaphors, 476, 487-8; semantic incom­
patibility in , 118; theory of, 121-3 

litotes , 52, 267 
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live metaphors , 25, 330 
location metaphors, 218 , 220-5 
logical positivism ; failure of, 511; versus 

constructivism, 1, 491 
long-term memory, 311 , 320-2 
love-is-a-journey metaphor, 207-13 , 227 
lying, 115 

macrocosm-microcosm analogy, 464 
mapping: in analogical reasoning , 448-50; 

and contemporary research on meta­
phor, 203-49; developmental studies of, 
440; duality in, 218-19, 225-8; and event 
structure, 220-9; in generative meta­
phors , 142, 156-7, 159-60,293; hierar­
chies in , 222- 5; and idioms, 274-5; in 
metaphor appreciation , 292-3; and part­
whole structure, 230; in problem setting, 
295 

mass communication, 188 
mathematical learning theories, 564- 5 
mechanistic philosophy, 561-2 
memory : dual-coding approach to , 320- 2, 

324-7; imagery use in, 358-60; meta­
phor as tool for, 622-7; in metaphor 
comprehension , 311-12; and metaphori­
cal speech acts, 622-3 

memory images, 359-60 
Meno paradox , 582-4, 610 
mental constructions, see constructivism 
mental images , see imagery 
mental models, 568-70, 583-4 
mental rotation , 554 
metacognition , 631 
metalanguage , 166 
metalinguistic awareness, 426- 7; develop­

mental approach to , 427-8, 438-42, 478; 
and irony versus metaphor, in children , 
440-2 

metaphor, aesthetic quality of: and compre­
hensibility, 282 , 285-7 ; information pro­
cessing theory of, 287-93; mapping as 
source of variance in , 292-3; and seman­
tic space, 282-7 

metaphor appreciation , 256, 271; as an in­
ductive process, 280-93; information pro­
cessing theory of, 287-93 

metaphor comprehension: analogy in, 334; 
and aptness, 419 ; curvilinear relationship 
to quality, 285 ; developmental studies of, 
430-6; dual-coding approach to , 320-8; 
inductive processes in, 280-7; informa­
tion processing theory of, 287-90; versus 
irony comprehension, 429-30; levels of, 
426-7; mapping as source of variance in , 
292-3; metalinguistic awareness in , 426-
7; and metaphor aesthetic quality, 282-
7; overview, 12- 13; principles of, 102-8, 

391-6; psychological processes in , 307-
28 ; role of similarity in , 91-2, 342- 56; 
time-course of, 255-6 

metaphor interference effect , 404-5 
metaphor interpretation , see metaphor com­

prehension 
metaphor production: affective effects , 607; 

in knowledge acquisition, 605-7; in liter­
acy training programs , 627-30 

metaphor-theme , 24 
metaphor-training programs , 631 
method of cancellation , 60-70 
method of multiplication , 60-1 
metonymy, 47 , 49 , 179, 258-62; definition, 

258 , 336; as metaphor, 107, 133; versus 
metaphor, 258 , 336; as nonliteral speech 
act, 42- 3, 332; and part-whole struc­
tures , 242, 259; referring function of, 
258-9; traditional theory of, 255 , 257-8 

mixed metaphors, 94, 388 
mnemonics, 626 ; see also memory 
models, 357-400; educational use , 596; and 

metaphor, 30 , 39 , 357-400; in reading 
comprehension , 360-3; in science , 538 

more-is-up metaphor, 213, 240-1 
morphemes , 46-7 
motion metaphors , 220-2, 226 
motivation : in education , 602-5; for meta­

phor use , 308-9 
mundane metaphors, 582 
myths , 130-1, 242 

naming and framing, 146-7 
nasal intonation , 335 
nasalization of vowels, 44-5 
natural-kind terms, 534, 536-7 
nested metaphors, 389 
New Critics , 3 
nominal metaphors, 383-4 
normative dualism, 148 
novel metaphors , 229-39 , 329-41; and con­

text , 403; conventional metaphors in , 
237-8 ; and dual-coding theory, 326; inter­
pretation of, 329-41; mechanisms in in­
terpretation of, 237 , 329-41; and mental 
images, 229-31 

object attributes, 432,472 
object metaphors , 225-8 
objective reality, 13 
observational terms, 534 , 563-4 
one-to-one correspondences, 449-50 , 466 
open-endedness of metaphors, 488 , 533-4 
operationalism, 508-9 
ordinary learning, 596 
ostensive theories of reference , 483-4 , 491-

4,498-9,503- 4, 535-6, 548 



676 Subject index 

oxymoron, 268-71 ; and challenge to com­
parison theory, 392; and controversion 
theory, 34; poeticality, 270-1 

paraphrasability test , 52 
paraphrase , 87-8 , 109 
part-whole structure : and image metaphors , 

230; in metonymies, 242 
partial denotation , 5D1 , 510, 512, 515 , 518-

19, 522-3 
patent falsehood of metaphor, 116-22 
path schemas , 214-15 
pedagogical content knowledge , 590- 1, 599, 

602 
pedagogical metaphors , 485-6 , 538 , 555 , 581 ; 

and exemplar learning, 588-9; versus 
theory-constitutive metaphor, 581-2, 591 

perceptual experience, 312-15 
perceptual metaphors , 432-6 
personification , 231-3 
phenomenalistic construal , 10 
philosophy of language, 247-8 
philosophy of science , 486, 511; and con-

structivism, 13; realist tendency in , 490-1 
phonological changes, 44-5 
physical symptoms and psychological states, 

242-3 
physician education , 581 
physics education, 566-70 
poetic metaphors, 113; conceptual view of, 

121- 3; and contemporary theory, 203; 
conventional metaphors in, 237-8; fail­
ure of algorithms for , 219; and Invari­
ance Principle , 231 ; mental images in, 
229-31 ; simultaneous mappings in , 219 

Poetics (Aristotle), 3 
polysemy, 70, 209-10, 397 
positivism, see logical positivism 
pragmatic approach , 124-34, 402-6; and 

contemporary theory, 248; implications 
of, 403- 5; incompleteness of, 403 ; over­
view, 8-11 ; versus semantic approach , 
124- 34; use of context in , 331 , 402-3 

precision , see referential imprecision 
predicate-introduction metaphors, 354-5 
predicate-promotion metaphors, 354-5 
predicate selection and rejection , 352 
predication , 43 , 82; salience in , 349-55 ; and 

schema-based interpretation , 82; and sim­
ile theories , 99-100, 346-56 

predicative metaphors, 483 
pretense theory, 265-6 
priming: topic and vehicle as cues , 324-8; in 

verbal associations, 315-16 
problem-setting, 138, 143-4, 150- 61 , 164, 

166; mapping in, 295; microscopic analy­
sis of, 294-6 

problem solving, 138, 143-4, 294- 6 

problem-solving transfer, 570-7 
projection, 28-30 
proper names , 534-6 
proportional metaphors , 343-4, 383-4 
proverbs , 56; children's failure to explain, 

430 ; and generic-level schemas, 233-5 ; 
and imagery, 314 

psychoanalysis, 309 
psychological processes, 307-28; see also 

cognitive psychology 
public housing, see urban housing planning 
puns , 129 
purposes: metaphorical representation of, 

220-2, 226, 240-1 
Pythagorean tradition , 561 

qualitative knowledge, 566-8 
quantitative knowledge , 566-7 
quantity metaphors , 213-14 

reading comprehension: apperception and , 
358-68; general knowledge in , 364-8; 
imagery in, 358- 60, 362-3 ; problem solv­
ing in, 364-8; semantic models in , 360-
2; training programs in , 622-31 

realism , 501, 511 , 531n , 539 
recognition, 255-6 , 379-81, 390-1 
reconstruction : interpretation interaction , 

393-5 ; metaphor understanding steps , 
381-90; test cases, 386-90 

reference: causal theory of, 483 , 491 , 498-9, 
503,533 ; epistemic access as theory ba­
sis, 500-24; language accommodation in, 
490-6; and linguistic precision , 496-500; 
literal descriptions in , 554-8; for observa­
tional terms, 534 

referential imprecision , 543-58; empiricist's 
argument , 521 ; and homeostatic proper­
ties , 529-30; in imagery, 552-4; versus 
literal , mathematical approaches, 563-4; 
and theory-constitutive metaphors , 496, 
519- 24; and top-down research strategy, 
549-55 ; types of, qualitative differences, 
552- 4; value of, 550-1 , 557-8 

relation concept: and children , 472, 477-8; 
evaluation of, 343-4; in metaphor com­
prehension , 11,310, 343- 4; psychologi­
cal processes in , 310 

relational metaphors , 100-1, 106-7; chil-
dren's comprehension , 432-6 

relativism, 1-2,500 
religious knowledge, 611 
remedial literacy training, 627-31 
reminder theory, 265-6 
residual metaphors, 582, 591-2 
resonant metaphors , 26 
response choice theory, 279-80, 287 
retrieval context , 312 
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reversibility of metaphors, 415-16; see also 
similarity, asymmetry of 

rhetoric , 2-3 
Rhetoric (Aristotle) , 3 
rituals , 241-2 
root metaphor, 6 

salient predicates (attributes) , 349-55, 417 
Sapir-Whorf hypothesis, 120 
sarcasm, 264-5 
schemas: and accommodation , 544; anoma­

lies in change of, 596 , 608; dual-function 
adjective interpretation, 80-1 ; exemplars 
in development of, 589; and language 
comprehension , 79-80; and linguistic 
imprecision , 552-3; effects of education 
on , 584; in sentence comprehension, 77-
8 

science: analogical reasoning in , 453 ; change 
in theories , 481-532, 538-41 , 544-7; 
choice of theory in , 538-40; and classi­
fication , 512-19, 540-1 , 588-9; and 
constructivist approach , 2-3; epistemic 
access in , 500-24; growth of, 587-9; ide­
alist conception in, 524; linguistic preci­
sion in , 496-500, 520-3 , 529-30, 537, 
543-58, 563-4; and literary metaphor, 
476 , 487-8; role of metaphor in , over­
view, 13-14; models in , 538; standards 
for use of metaphor in , 523- 4; theory­
constitutive metaphor in , 485-90 , 494-
500, 518-24, 538; value of metaphor in , 
481-532, 587- 9 

science education , 561-78; exemplars in , 
588-9; mental models in, 568-70; meta­
phor production in , 605-7 ; metaphoric 
aids in, 570- 7; quantitative and qualita­
tive models in , 566- 8 

scientific metaphors , 499 
scientific methodology, 509, 521 
scientific realism , 501 , 511 , 531n , 539 
scientific revolutions, 518, 540, 548-9, 587 
second-order beliefs , 436-8 , 442 
SEEING-AS notion , 137-8, 141 , 161n8 
seeing-is-touching metaphor, 243 
semantic change, 44-5 
semantic deviance , 117, 119, 125 
semantic differential , 281 , 317 
semantic feature spaces , 278-87 , 325 ; fea­

ture ordering in , 279- 87; and induction , 
278-87; overview, 7; and models of simi­
larity judgments , 346-9 

semantic growth , 630-1 
semantic interaction theories , see interactive 

metaphor 
semantic memory, 311 , 325 
semantic models , 361-3 
semantic nonsense , 116-17 

semantic pathology, 178-84 
semantics , 58- 70 ; analysis of sentence mean­

ings , 74; cancellation versus multiplica­
tion approach , 60-1; empirical­
inferential approach , 63-5 ; importance­
ordering in , 65-6; overview, 8-10; ver­
sus pragmatics in metaphor analysis , 9-
11 , 124-34 

sensory experience , 313 
sentence interpretation , 322 
sentence meaning, 9-10; grounds for under­

standing of, 364; and rules of concatena­
tion , 75; schemas in, 77-8; semantic 
analysis of, 74; and utterance meaning, 
71 , 84-111 

sentential metaphors, 385 
shared beliefs , 131 
shared meaning, 603-4 
shared strategies , 108 
"short-circuited" indirect speech , 129 
signals of metaphorical intentions, 334-6 
similarity, 342-56, 357-400 (see also analogi-

cal reasoning; comparison theory); asym­
metry of, 351-2, 368-71 ; developmental 
studies of, 432- 6; in generative meta­
phors, 142- 3; geometric models of, 345; 
in literal utterance understanding , 87 , 
95 ; in metaphor comprehension , 11-13, 
91-2, 342- 56; psychological processes in 
understanding of, 309- 10; in scientific 
understanding , 539; and simile , 12,93, 
342-56 

similarity metaphors, 343-4, 432- 6 
simile (see also comparison theory): classifi­

cation of, 371-3 ; in comparison theory, 
95- 102, 344-5 , 357-400; crucial differ­
ence from metaphor, 422-3 ; difficulties 
in interpretation of, 375; hyperbole in , 
97; interpretation of, 374-5; and similar­
ity, 93 , 342-56; metaphor as shortened 
version of, 95-102 , 379, 381 - 2, 413 ; 
metaphor as stronger version of, 406-7; 
as nonliteral comparisons , 348; recogni­
tion of, 373-4; and similarity, 93 , 342- 56 

simultaneous associations , 322- 3 
simultaneous mappings , 219 
slogans , 580 
social policy planning, 137-63, 277-303; di­

lemmas in , 151; generative metaphor in , 
5- 6, 137-63, 293 ; problem setting in , 
143-4, 150-61 

social rules , 43 
space metaphors: and event structure charac­

terization , 220-2 ; mapping of, 45 , 98- 9, 
216-18, 420 

speaker meaning/sentence meaning dichot­
omy, 439-40, 442 

stored metaphor, 129-30 



678 Subject index 

story telling, 159, 163n15 
strong creativity thesis, 35-8 
strong metaphors: definition of, 26; interac­

tive view of, 26-39; truth or falsity ques­
tion,39 

structure-mapping, 448-50, 452 
substitution theory, 11, 27 
successive associations, 322-3 
superordinate categories , 409-10 
surface metaphors, 149, 298-300 
symbolic images , 312; see also imagery 
symbols, 467-8 
synchronic grammar, 46-8 
synecdoche, 48; classification of, 107, 133; 

definition of, 259 , 335; as non literal 
speech act, 42-3, 332; speaker-signaling 
of, 335-6 

synesthesia , 316-17 
systematicity principle: in analogical reason­

ing, 449-50; developmental aspects of, 
449 

taste metaphors, 99 
taxonomic categories , 408-9 
teacher's function, 599, 624-5 , 627 
temperature metaphors , 98 , 239 
tension, 22 
tensive theory, 3 
theories-are-structures metaphor, 420 
theory choice, 538-40 
theory-constitutive metaphor: versus peda­

gogic metaphor, 581-2 , 591; in science , 
485-90 , 494-500 , 515 , 518-24 , 538 

thought-is-motion metaphor, 243-4 
time: metaphorical character of, 216-18 ; 

and spatial metaphors, 45 , 98-9 , 216-18 , 
420 

time-is-money metaphor, 243 
toolmakers paradigm, 6, 171-6, 181, 187 
top-down research strategy, 549-55 
topic and vehicle priming , 319, 324-8, 343 
Topica (Aristotle), 3 

transfer of learning, 570-7 
translatability test , 52 , 55 
transposition problem, 310 
triangulation, 593 , 597-600, 608-9 
trope understanding , 252-76; and con-

structivism , 3; time-course of, 268; tradi­
tional views of, 254-8 

truth assumption , 365-7 

understatement , 49-50, 266~8; and conver­
sational maxims , 267-8 ; definition of, 
267; as nonliteral speech act, 42-3; time­
course in understanding of, 268 

urban housing planning , 5-6; and frame 
restructuring, 152-61; and generative 
metaphors , 147-50; naming and framing 
in , 146-7; problem setting in , 144-50; 
problem solving perspective in , 144; and 
self-help methods, 153-61 

utterance meaning: dependence on hearer, 
116; and literal sentence meaning , 71 , 
84-111 

verbal associations: metaphor as challenge 
to theory of, 316; dominance-levels of 
attributes in, 318-19; dual-coding ap­
proach to , 320-8; and image salience, 
318-19; norms for, 318; priming in, 315-
16; sequential constraints in , 323-4, 327; 
theory of, 311-12, 316 

verificationism, 490, 498-9 
visual perception , 313 
vital metaphors , 5, 21 
vividness thesis, 622, 626 
vowel nasalization , 44-5 

war metaphors , 119-20, 244 
Whorf hypothesis, 176 
word-sense, 178 
writing skills , learning of, 605-7 
written text , 624 
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