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Preface

Welcome to the fourth edition of Speech Sound Disorders! | hope you find this to be a
useful resource.

Major features of this book include

Readable and practical discussions of complex clinical topics
Coverage from infants to adults

Clear link between speech development and clinical decision making
Emphasis on underlying principles and procedures

Student friendly

Content revisions in this new edition include

About 80% updated and revised

Maore treatment chapters

Ewvery chapter has learning objectives, key words, and review questions
“Leamn by doing™ chapters with speech exercises from real children
Chapters written by invited contributors on AAC, bilingualism, speech
production, and speech perception

® More downloadable clinic resources

I wrote this book to support people who help children leamn to talk. Whether you are
a student who reads the book from beginning to end or a clinician who jumps to the
resources and skims through an occasional chapter, if the book ends up marked, dog-
eared, and rolled up in your pocket, it will have served its purpose.

Best wishes!
Ken M. Bleile
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CHAPTER 1

SPE

=CH

The world is brimming with fascinating topics, from subatomic particles to supernovas, from
Zen to the Zen of baking. Why devote time and energy to study short bursts of sound that pop
from a person’s mouth, one afier another? Of course, one reason may be someone told you te,
perhaps saying something like, “Please read Chapter 1." Since you want to pass the course,
you read about speech. However, the “why™ intended here is of a different sort, something
you might paraphrase as, “Why am I leaming this stuff when I could be studying 7 (You
fill in the blank.) This chapter addresses three topies:

B Why Study Speech?
@ The Mature of Speech
® A Final Thought: Giving Back

Subsequent foundation chapters discuss speech sound disorders, speech production, and
speech reception and perception. The section concludes with a “learn by doing” chapter 10
help brush up—possibly—rusty phonetic skills.

Learning Objectives

" Key Words

I hope on completing the chapter you will

Key words you will encounter in this chapter

®m Appreciate the central role that speech Talk
plays in human culture Thought

® Understand that speech has a dual Theory of mind
nature Group identity

® Know that speech elements in Accent
phonelogy lack meaning Dialect

® Understand why phonology is a Seciolect
comerstone of human communication Code switching

B Appreciate the complexity of the
channel of communication

e

Cultural tranzmission
Dual nature of speech
Phonology

Speech perception
Articulation
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Why Study Speech?

Speech is a foundation of human culture (Caroll, 2008; Duranti, 2009; Gumperz, 1972;
Hymes, 1974). To see this, think of all the things that either you could not accom-
plish, or you could only accomplish with much greater effort, if speech did not exist
to convey language. As summarized in Table 1-1, things that speech facilitates include
talking, thinking, being part of a group, and transmitting knowledge from generation
to generation,

Talk (Interpersonal Communication)

Talk is how people typically communicate with each other {Carroll, 2008). Stand back
and walch a conversation. The mouth of a person opens, emitting a volley of sound.
Then the mouth of another person opens and retums a sound volley. As Fillmore (1975)
described years ago, the volleys continue—back and forth, back and forth—conveying
ideas, memories, and emotions.

Approximately 7,099 different languages exist in the world, a remarkably large
number considering they all belong to a single species with the same cognilive system
(Ethnologue, 2017). In each of these languages, the primary means of communication
is the exchange of sound. Many languages have written systems in addition to spoken
ones, allowing the translation of speech into graphic mediums. Modem inventions such
as the welephone, computer, film, and television have extended the realm of speech to
transmission through electricity.

Of course, speech is not the only form through which humans eonvey language.
Other means include sign language, in which the volleys are gestures rather than sounds
(Sacks, 1989; Stokoe, 2005). Although the gestural volleys of sign language are as fas-
cinating to study as those of sound, that intriguing topic lies outside the purview of this
book. Nor does this book address faseinating gestural communication systems such as
eye gaze and stance, though those forms of communication are rich and increasingly
well-researched topics (Burgoon, Guerrero, & Floyd, 2011).

IABLE i-1. Four Types of Communication Facilitated by Speech

Talk Communication between persons

Thought Communication with oneself
Groups Communication within and between groups

Culral transmission Communication between gencrations
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Thought (Intrapersonal Communication)

Speech turned inward conveys thought (Kozulin, 1990; Smith, 1973). Internal speech
and images allow humans to regulate their own behavior, make plans, and reason (Huettig
& Harsuiker, 2010). Indeed, sometimes a person does not turn their speech all the way
inward and you can hear them muttering—sometimes in whole sentences, though more
often in short snatches.

If you introspect, you can mentally overhear speech in your head, perhaps whisper-
ing dinner possibilities or planning what you will say to a friend this evening. Or, if
you are preparing for an argument you expect with a significant other, the little whisper
allows you to play both sides of the projected conflict; a sort of mental script;

Me: You don’t treat me well!

Significant other: | do too!

Me: We never go out to dinner anymore.

Significant other: We do too. We went to dinner on your birthday.
Caops. They're right. Revise the scripe.

Me: You don’t treat me well!

Significant other: [ do too.

Me: We never go oul to dinner anymore, except on my birthday.
Significant other: Well, I don’t have much money.

Me: That's no excuse.

Coad! Much better owlcome,

You may notice that inner speech requires some mind reading. In the above example,
“me" not only plans their own utterances, but also mind reads what “significant other”
likely will reply. The scientific name for this mind reading trick is theory of mind,
which essentially means that we act on the assumption that other people have minds,
thoughts, wishes, motivations, and so forth, just as we do (Firth & Firth, 2005). Theory
of mind guides our use of language; difficulties with theory of mind is part of many
different communication disorders, including autism spectrum disorder (Schmaafsma,
Pfaff, Spunt, & Adolphs, 2013).

Lastly, you may notice that inner speech takes a person out of the moment in which
they live and projects them elsewhere—in the example, “me” projects their self into the
future. A goal of many meditation practices is to turn off the inner voice so a person may
experience more of the now (Lazar, Bush, Gollub, Fricchione, Khalsa, & Benson, 2000).
It is not easy! To experience this, try turmning off your inner speech and look around the
room in which you are reading. The voice disappears for a few moments but soon retums,
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a little whisper. You can tumn it off again, but for most people it soon relumns, taking you
from the moment 1o other places,

Groups (Intergroup Communication)

For both goed and ill, people use speech to form groups as a means to foster a group
identity (Gumperz, 1972; Wolfram, 2004). Being a native speaker of a language is a
common way people view themselves as belonging to a group. For example, persons
bomn in Spain may group themselves as native Spanish speakers, in contrast to those with
foreign accents that show they are nonnative Spanish speakers.

Shared speech characteristics of a dialect offer another means through which people
place themselves in groups. In addition 1o dialects based on regions, people also may
share a dialect based on social relationships: called sociolects (Wolfram, 2004). Cockney
English is a famous example of a dialect that is both regional and based on social class.

Race, ethnicity, sexual orientation, age, and gender all offer people other ways o
build 2 group identity based on shared speech characteristics. To give just one example,
teenagers with similar interests and outlooks may develop a slang (a temporary age- and
interest-based dialect) to differentiate themselves from those outside their group. Persons
within a dialect group may speak in their dialect with other members of their group and
switch dialecis when speaking to outsiders: called code switching (Wolfram, 2004},

Sharing a common language, dialect, or style of speaking facilitates cohesion within
a group, evoking feelings of pride, shared history, and camaraderie (Trudgill, 1995).
More negatively, a group may weaponize speech to exclude, mock, debase, or ridicule
another group (Labov, 1972). When a group uses speech as a weapon, the attitude may
be. “We are ___ (select a favorite adjective: good, superior, intelligent, moral, hip, ¢te.)
because we speak this way, while you are _ (select a negative stereotype: stupid,

inferior, uneducated, ignorant, bad, etc.) because you speak that way.”

CLINIC BOX: Do You Speak Bar Bar?

JudElIl.E people by their speech is not a recent cultural development. Greeks of

antiquity divided the world into two groups: speakers of Greek and those unfortunate
*5!3@'15 who spoke other languages. The Greek view was that the latter, because they
are unable 1o speak Greek, were inherently inferior and largely incapable of rational
@ﬂﬁ"m‘n’? considered speech of foreigners to be mere noise, a sound like bar
' bar bar bar, giving us the root of the word barbarian, or someone who speaks bar
bar (Kitto, 1951).

Generations (Intergenerational Communication)

Speech and its written forms are primary mechanisms through which a culture transmits
what it considers needful 1o know from one generation to the next, allowing a person 1o
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leamn without direct experience. To illustrate, a parent may tell a child not to touch a hot
plate, enabling the child to learn about burns without receiving one. In a broader way,
cultures do the same. A few of the multitude of things a culture may consider needful
to pass on from one generation to the next include ideas about freedom, morality, and
thousands of different technologies. Right this mement you are reading a book as a way
of passing on accumulated knowledge of speech sound disorders.

Compared to instinct, speech permits change to occur much more guickly. To illus-
trate, imagine a terrible drought transforms a forest into desert. To survive in this new
environment, an imaginary creature that lived entirely based on its instincts would likely
need generations for genes mutations to adapt to the new circumstance. For a species
that relies on speech and its written forms to transmit information between generations,
all it must do is develop new words to describe what is needful to know in the new
environment.

The Nature of Speech

Speech has a dual nature, being both an aspect of language and a channel of com-
munication {(Hockett, 1960}, The dual nature of speech is the basis of the conceptual
distinetion between phonology and articulation, and, as we shall see in Chapter 2, the
basis of the difference between phonological and articulation disorders.

Language

In this book, phonology is the knowledge of language rules that underlie speech. Exam-
ples of phonological elements include distinctive features, phonemes, syllables, stress,
and intonation, The essential characteristic of these and other elements in the phono-
logical system is that they lack meaning. To illustrate, 5, £, and m have no meaning in
themselves, but other language systems recruit them to create meaning. For example,
combined with other consonants and vowels they make words such as sun, see, fea, loe,
mre, and mvieh.

Consonants, vowels, syllables, and intonation may seem mundane, relatively insig-
nificant aspects of language, but they are what make the rest of language possible.
Because the foundation of our language is meaningless sounds that represent nothing,
we can express a nearly infinite number of different meanings, allowing us to express
whatever meanings are important in our social and physical environments. To appre-
ciate the role phonology plays in human language, imagine it organized differently.
For example, pretend that each consonant and vowel, instead of being meaningless, is
associated with a meaning. For example, 5 represents anger, w represents sadness, and ¢
represents fowrch. If this were so, 5 could not appear in sweer or sun or other words, since
5 always represents anger.

If phonology had a similar organization, humans could express very few different
meanings. In faet, the world of different things to talk about would closely equal the
number of sounds we could produce. To illustrate, if our vocal tracts could pronounce
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120 different sounds, we could talk about approximately 120 different things, one thing
per sound.

In no small measure, human adaptability depends on possessing a language system
that allows the expression of an almost infinite number of meanings using a small set
of sounds. This allows humans to enter a new environment and create vocabulary to
describe the place in which they find themselves. This has allowed humans o spread
out across the world and Mourish in such diverse places as desens, mountains, forests,
and tundra. Just as easily. phonology would allow us to live on a satellite, the moon, or
a distant planet.

Indeed, phonology is so eritical to language and so uniguely human that we could
define ourselves in the following way:

Humanine is the species whose cornerstone of comniniication means netling,

That is, humanity is the species whose language includes phonology.

Channel of Communication

This book follows established practice in dividing the channel of communication into
two domains: articulation (the motor part of the channel) and speech perception (the
perceptual part of the channel).

Myths and Otherwise

A myth you sometimes hear about speech is that it is simple, The idea is, “How could
speech not be simple, since a young child leamns to talk and people of all ages chat from
moming 1o night, the sounds and syllables tumbling out, virtually without effort?™ Rather
than being simple, it is more accurate (o say that speech, like many neurological fiine-
tions, is invisible, occerring automatically or semiautomatically, freeing our attention to
focus on the world around us (Fodor, 1993),

In truth, speech is incredibly complex. On average, every second of speech entails
producing and perceiving 12 to 14 different sounds (Ostry & Munhall, 1985). Research-
ers estimate that 140,000 nevromotor commands arve required per one second af speech,
requiring coordination of muscles across half the body, from the diaphragm through
the lower half of the face. Chapters 3 and 4 describe this channel. For the present, let's
discuss it at a nontechnical level to illusirate this complex and astonishing feat of biology.

The Long Journey of One Short Waord

I’s easy to think of aniculation and perception as being about the mouth and ear, since
those are visible structures—the former occupying the lower part of our face and the
latter stuck on the side of our head. However, mouths and ears are just the beginning and
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end of a much more complex, unseen process. To make this process visible, imagine that
for some reason you decide to say one little word, green.

It Starts in the Brain

The journey of green begins when you decide to say green. At this point, green is not a
series of sounds, but rather electricity and brain chemicals. The brain electricity is the
same as the electricity that moves through wires in the walls of your home. The brain
chemicals are like the light switches on your wall that control the flow of electricity.

At this point, green exists only in pieces in various parts of your brain—color in
one location and the pronunciation of the word in another. Still, other parts of the brain
may conlain associations with the word, including perhaps that green sometimes means
environmentally friendly and other times means a person beginning a new endeavor.

Mext, the various parts of green assemble in the front part of your brain in prepara-
tion for pronunciation. Onee assembled, the electrical current that is green travels from
the front of your brain in several bundles of energy, the biological equivalent of electrical
wires. One bundle travels directly 1o your muscles, and the other cireles through the brain
1o cheek and correct possible speech errors before they happen. Both bundles meet at
your muscles,

Muscle Power

Muscles are cells specialized to contract. The electrical current of green causes muscle
cell contractions acrass half your body, from your stomach to your nose. Your diaphragm
pushes your lungs, your lungs contract, and your articulators assume shapes for speech.

Air Travel

The muscle contractions push and shape air. Green now is air movement flowing from
your lungs toward your throat. But the air moves too slowly, so the tube of your throat
narrows midway, at your voice box, causing the air to energize—much like how the
water in a broad river energizes when the river bed narrows, becoming rapids. The
energized air travels through your mouth and nose, where muscle contractions have
moved your articulators, so that, like pebbles and boulders in a stream, they shape and
configure the energized air.

Green now 15 a wave of air emitted from your mouth. The air ripplés like a stone
dropped in a lake causes water to ripple. The rippling air moves away from your mouth
and soon encounters a rather strange cauliflower-shaped thing on the side of your head.
The cauliflower is the outer part of your ear. It exists there to capture rippling air—not

unlike cupping your hand on your ear to create an extra ear when you have difficulty
hearing something.
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An Earful

The rippling air of green pushes on the membranes, ligaments, and muscles of your ear.
Green is now vibrating flesh. Vibrations rattle your eardrum, travel through the smallest
bones of your body, and push against a membrane, which in turmn pushes on the water
in the inner most part of your ear. Green is now rippling, salty, chemical-laden water.

Green ripples along as water, and the water in turn presses down on a membrane
lining the inner most part of your ear. Under the membrane are thousands of hair cells.
The membrane pushes on the hair cells. Green now is a pattern of pressure on thousands
upon thousands of hair cells, Attached to the hair cells are nerves of the brain specialized
to camry electricity.

Electricity and Chemicals Again

The hair cells press on the nerve fibers and green is electricity again. The electricity
moves in a bundle from your ear, up the brain, crossing over from one side of the brain to
the other. It reaches the upper part of your brain, moves along through several places until
it finally reaches a location where your brain reads the electrical current, and translates
it into a word: green.

And so green, slightly less than one half second of speech, is articulated and
perceived.

CLINIC BOX: The Speech Chain

Like many students in my generation, The Speech Chain (Denes & Pinson, 1993) is
' the book that first sparked my fascination with the topic that eventually resulted in
" The Long Journey of One Short Word. I still have a dog-eared copy of The Speech
! ﬂﬁm'm my bookshelves—an early edition, quite old now, but still a fun, readable
~ account of the basic physics of speech.

A Final Thought: Giving Back

Understanding speech disorders begins wilh the study of speech—it's nature, how it is
perceived and produced, and how it is leamed.

This chapter explored the role of speech in human society as well as its functions in
communication between people, with oneself, between groups, and across generations.
We found that speech has a dual nature and discovered that the lack of meaning in speech
elements lets our species ereate a near infinite number of words, allowing us o enter and
deseribe any new environment. We saw how the miracle of speech production and speech
perception transforms a word from electricity, to muscle contractions, to rippling air, to
vibrating membranes, to rippling water, and back 1o electricity again. And in the case of
green, all within half a second.
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These ideas, many developed by investigators in other disciplines, are a foundation
of speech disorders. To illustrate, speech disorders are important largely because of the
central role of speech in human society, and articulation and phonological disorders
reflect the dual nature of speech. The following chapters in Part |, “Foundations,” deepen
our understanding of speech. The discussion of how a child acquires speech is sufficiently
large enough to be a section of its own. The concepts and knowledge in Part 11, “Speech
Development,” form the basis for the assessment and treatment of speech disorders.

Importantly, our profession is both a giver and receiver of speech knowledge. OF all
the many fields that study speech— linguistics, psychology, anthropology, neuroscience,
medicine, and so forth—ours is the one that uses it to achieve a very special purpose:
helping a child learn to talk. Researchers in our field “give back” to the study of speech
from the unique perspective of attempting to help a child who may struggle with leaming
it. Questions studied scientifically within our profession are too diverse to catalog, but
some general areas include

® Where is speech in the brain?
@ How does a child learn 1o talk?
® Why do some children have difficulty learning speech?

The questions may give the impression—a false one, | believe—that the scientific study
of speech is solely the province of university researchers. Clinicians are researchers as
much as academicians, are far more nurmerous than professors, and conduct research far
maore often. Their research laboratories include the classroom, the preschool, the retire-
ment home, and hospital bedside. Their daily research questions include, “What aspect of
communication should | treat™"; “How can [ best assess this communication disorder?™;
and “What is the research evidence for the best way to treat this speech error? Their
answers are unique “give backs” to the study of speech, offering a perspective on this
complex and fascinating topic that others cannot provide. And the best part is if a clini-
cian answers their gquestions well, a child improves.

CLINIC it{:—\i' Hunting for Treasure

T e
'I.'f }rnu'd like a clinical treasure hunt, see if you ean uncover the answers to the fal-

__,.I;mrmg questions by the time you finish the book:

B Why don’t you want a neonate in your phonetics class if the instructor is
grading on a curve?

How do you do the bilingual dance?

Why is a speech sound disorder not an illness and speech treatment not a pill?
What does doing the wave at a football game have to do with hearing?

Why is augrmntat:'vc and alternative communication (AAC) like riding a bike?
Why won't pumping iron help you learn speech?

} y _! Wh}f do students fall down the wabbit hole?

B

‘rk%;gﬂﬂun IF you are a student, consider asking for extra credit for answerm,g‘aﬂ.
n: b:.r the completion of the course,
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Conclusions

These are major poinis in this chapter:

1. Speech plays a central role in human society, facilitating four types of communica-
tion: between persons (talking), with onesell (thinking), between groups (group
identity), and between generations (cultural transmission).

2. Speech has a dual nature, being both a part of language and a channel of commu-
nication, which is the conceptual basis of the distinction between phonofogy and
articulation.

3. Our profession contributes 1o speech research both in our universities and as part of
clinical work.

Review Questions

1. What roles does speech play in human culture?

2. What is speech tumed inward?

3. Explain the idea of inlergenerational communication in your own words.

4. What are the two parts of the dual nature of speech?

5. What is the commeon characteristic of all speech elements in phonology?

6. Explain in your own words what it means that humanity is the species whose
cornersione of communication means nothing.

7. Approximately how many speech sounds does a person say in one second?

£. What are muscle cells specialized to do?

9. Why is it important to namow the channel of air from your lungs? Where in the
throat dees this happen?

10. What is the purpose of having a cauliflower shaped thing on the side of your

head?
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CHAPTER 2

SPEECH SOUND
DISORDERS

This book is about helping people with speech sound disorders: This chapter addresses foun-
dation topics such as:

B What Is 2 Speech Sound Disorder?

m Why Study Speech Sound Disorders?
@ The Nature of Speech Sound Disorders
m Will This Help Someone?

Learning Objectives Key Words
1 hope on completing the chapter you will Key words you will encounter in this chapter
® Know the definition of a speech sound Speech sound disorder
disorder Phonological disorder
®m Recognize that speech sound disorders Articulation disorder
may negatively affect people’s lives Evidence-based practice (EBP)
® Recognize health care disparities around
the world

B Appreciate the difference between
articulation and phonelogical disorders

® Understand the need for additional
research to support clinical decisions __ T
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What Is a Speech Sound Disorder?

A speech sound disorder is a type of speech difference. OF course, not all speech dif-
ferences are speech problems, nor is every speech problem a speech sound disorder. A
dialect, for example, is a speech difference, but not a speech problem, and a laryngeal
anomaly may result in significant speech challenges, but those challenges are not a
speech sound disorder.

A speech difference must meet three eriteria to be a speech sound disorder:

1. The speech disorder arises during childhood and is not directly atiributable to damage
to the speech mechanism, sensory systems, peripheral nervous system, or central
NErvous systefm,

2. The speech is not the result of dialect or accent,

3. The child or members of the child's community consider it a speech problem,

A Little More Detail

. The speech disorder arises during childhood and is not divectly anvibutable to

damage to the speech mechanism, sensory systems, peripheral nervous system, or
central nervous system.
Explanation: Speech sound disorders are different from speech problems arising
directly from physical difficulties such as cranial nerve damage, unrepaired cleft
palate, laryngeal anomalies, dysarthria, or difficulties in respiratory control. Of course,
children with such physical difficulties may also have a speech sound disorder in
addition to other speech problems,

2. The speech is not the result of dialect or aceent,
Explanation: Speech sound disorders differ from speech variations attributable to
dialect and accent. While a speech sound disorder is a leaming difficulty, dialect arizes
from normal language variation and accent represents a leaming accomplishment.

3. The child or members of the childs commumnity consider it a speech problem,
Explanation: Individuals, communities, cultures, and ethnic groups may differ both
in what they identify as disordered and in what they assign as a priority to remediate.
That is, we are not “speech police” who decide for a person or a community what is
and is not a speech sound disorder (McCormack, McLeod, McAllister & Harrison,
2010; Taylor & Peters-Johnson, 1986).

Why Study Speech Sound Disorders?

The first chapter discussed the central role of speech in human society. The implication
is that speech disorders matter because they interfere with those essential cultural func-
tions. While true, this is not why most of us assess and ireat speech sound disorders. What
motivates us is that such disorders negatively affect people's lives.
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CLINIC BOX: Did You Know?

With in the United States, federal laws provide an l:rlf.m\_r_ch.i_u_g' legal Hm'hrgIlh tn
protect children with communication disorders, but access and eligibility for services
vary by state and health insurer . As a result, on one side of a state border a child may
be diagnosed with a speech sound disorder (and be eligible for treatment), but, if the
family drives over the state line or changes health insurance, the child may suddenly
be deemed not to have a problem and be ineligible for services.

Children's Lives

Mo matier where you go in the world, nearly everyone understands that to lead a rich and
full life a child needs to communicate. Speech typically is the preferred form of com-
munication, because it allows a person to live most widely in their community. A family
in a developing country residing under a tin roof in a din-fleor shack, cooking from a
smoky weod-bumning fire, understands this as clearly as a wealthy family in a luxury
penthouse in Manhattan, Dubai, or Singapore (Bleile, 2009).

The following five examples of real children provide a “close up™ of the many ways
a problem in speech may impaet a person’s life.

Jose

Jose’s mother immigrated to the United States from Latin America as a young woman,
seeking a better life for herself while sending money home to her family. She found work
in restaurants, married, had a son (Jose), divorced, and afterward lived with her son.

Jose grew 1o be a teenager with a mild to moderate speech disorder affecting |1},
[s], and [r]. Because he believed his speech kept girls from going out with him, Jose
enrolled in his school’s speech treatment program, where he worked hard and had good
attendance, except when treatment conflicted with his great passion—playing basketball
on the school team.

One summer night when Jose was 15, police raided the restaurant where Jose's
mother worked. Jose's mother was in the country illegally and the court began deporta-
tion proceedings. Retumning to her home eountry would plage them with her family, who
lived in a rural area where unemployment was over 90%, electricity was intermittent, and
health and education facilities were almost nonexistent. She wondered, in such a place
what wifl become af my son whe seunds so differert than his friends?

Joni

Joni was 5 when she started kindergarien. She was a bright child with a minor speech
difficulty that changed “y" into “1" in words such as yesterday, which she said as lesterday.
On the first day of kindergarten, Joni made qeve?m eids, i flig seeond day; as Joni
approached her new [friends, one said, “Look, ifs tHeVaraiiae Gt Joni felt crl.lshcq

R ] E‘.‘r phfiwad

——-
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Margaret

Margaret was 5 years old and she had severe cerebral palsy and intellectual impairments.
She lived in a developing couniry with her mother in a dirt floor home. Margaret’s mother
supported the family by selling trinkets and cigarettes on the street, typically eaming less
than a dollar a day, ofien less than twenty dollars monthly.

The maost important thing in the world 1o Margaret’s mother was her daughter. For
that reason, when she heard that a clinic in the neighborhood provided evaluation ser-
vices 1o children with communication disorders, she carried Margaret in her arms to the
clinic. Her question 1o the evaluators was, “Will Margarel ever speak?

Martin

Martin was 2 years old and spoke four to five different words. The children of his
mother’s friends spoke several hundred different words at that age, and their pronuncia-
tions were much clearer.

Al the end of a diagnostic session with a speech-language pathologist, the clinician
explained that Martin had something called an expressive language disorder, and that he
had a 50% chance of catching up to his peers by the time he was 3 years old (Paul, 1991).
However, if he did not caich up, Martin was at risk for speech and language disorders
during the preschool years and, possibly, for reading and language difficulties in school
(Rice, Taylor, & Zubrick, 2008).

From the parents’ perspective, if treatment might reduce the chance of a future
speech, language, and reading problems, they were all in for treatment. However, their
health insurer denied coverage, explaining, “Why provide speech services when Martin
has a 50% chance of recovery without receiving any services at all?”

CLINIC ROX: An Uneven Playing Field

| The world is an uneven playing field for a person with a disability, including one
“lli sgemh (World Report on Disability, 2011). To illustrate, in the world’s peorer
_regions, a family in poverty may only be able to afford to send those children with
“_ﬂlﬂ‘bﬁt potential” to school (World Report on Disability, 2011). A child with a
" communication disorder, even one as mild as pronouncing a few late acquired

© sounds, is not typically one judged to possess “the best potential.” Worldwide, 100
¢ million children remain out of primary school, almost 60% of them girls (World

Bank Group, 2005).
Many people around the world believe disability is a stigma created as a pun=
i.n,l;m::nl from God or from a curse from someone who possesses supernatural
‘.Mm {Human Rights Watch, 2010). If a culiure associates dlsahlhly with shame
4 lieves it results from God's punishment or a shaman’s curse, it is more likely to
Y a child with a communication disorder than to develop laws that mandate
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Andrea

Andrea’s mother consumed narcotics heavily during her pregnancy, and Andrea was
bom addicted to crack cocaine. Drug withdrawal for Andrea began at birth. The hospi-
tal's social worker recommended Andrea immediately begin to receive developmental
services, including those for communication.

The Big Picture in Nine Statistics

The children in the previous examples— Jose, Joni, Margaret, Martin, and Andrea—offer
a close-up view of speech sound disorders. The following nine statistics provide “the
big picture™:

I. A speech sound disorder is the world’s most common type of communication dis-
arder, affecting approximately 10% to 15% of preschoolers and 6% of students
{American Speech-Language-Hearing Association, 2006; Campbell et al., 2003; Law,
Boyle, Harris, Harkness, & Nye, 2000; Shriberg & Tomblin, 1999; Slater, 1992).
‘What This May Mean: If you choose to work in pediatric settings, expect your
caseload to include many children with speech sound disorders.

2. Specch sound disorders are sulficiently severe that nearly four out of [ive children
require treatment (Gierut, 1998).
What This May Mean: Don'texpect most children with speech sound disorders to
“get over it without professional assistance.

3. At least three quarters of preschoolers with speech sound disorders also have language
difficulties (Paul & Shriberg, 1982; Ruseello, St Louis, & Mason, 1991; Shriberg &
Kwiatkewski, 1988).

What This May Mean: Most preschoolers you see for speech sound disorders also
need your help in language.

4. Actoddler or a preschooler with a speech sound disorder is at increased risk for later
academie difficulties during the school years (Anthony et al., 2011; Bird, Bishop,
& Freeman, 1995; Felsenfeld, Broen, & McGue, 1994; Shriberg and Kwiatkowski,
1982; Shriberg et al., 2005; Van Dyke & Holte, 2003).
What This May Mean: Consider a speech sound disorder in a preschooler to be a
red flag for possible future academic difficulties.

5. Preschoolers with speech sound disorders have a higher risk for school challenges
if they also have language problems, lower nonverbal intelligence, and social dis-
advantages (Lewis et al., 201 5),

What This May Mean: Your clinical alarm bells for future school challenges should
go off loudly if a preschooler with a speech sound disorder also has either language

problems, lower nonverbal intelligence, or comes from a deeply impoverished or
neglectful environment,
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6. Approximately 11% to 15% of 6=year-old students with speech sound disorders also
experience specific language impairment (Shriberg & Tomblin, 1999).
What This May Mean: Evaluate language along with speech, because a first grader
refierred 10 you for speech may also have language difficulties.

7. Half or more of students with speech sound disorders struggle academically all the
way through high school (Felsenfeld et al., 1994; Gierut, 1998; Lewis, Freebaim, &
Taylor, 2000; Pennington & Bishop, 2009; Shriberg & Austin, 1998},

What This May Mean: Plan that your studenis with speech sound disorders will
probably need academic assistance throughout school to reach their best potential.

§. Even when a student with reduced intelligibility does well in school, one third of
grade school teachers perceive them as having less overall academic potential than
their classmates (Overby, Carrell, & Bernthal, 20077,

What This May Mean: The self-image of your student may be “bruised” by the
fact that many people falsely believe that their speech difficulties refect “lack of
intelligence,”

9. A siudent with a speech sound disorder is at risk for being bullied, struggling with
friendships, and enjoying school less (MeCormack, Harrison, MclLeod, & McAl-
lister, 2011).

What This May Mean: Keep your eyes open to the possibility that your student with
a speech sound disorder is being ostracized, is socially isolated, or is being bullied.

The Nature of Speech Sound Disorders

Reflecting the nature of speech, speech sound disorders have a dual nature. Persons
with phonological disorders have knowledge-based difficulties with language rules that
underlie speech, while persons with articulation disorders have difficulty producing
speech. To illustrate, a child with a phonelogical disorder might not know that [st] isa
possible word initial consonant cluster (as in stap), whereas a child with an articulation
disorder have difficulty shaping the articulators to pronounce [st].

The conceptual distinction between knowing (phonology) and doing (speaking/
articulation) is important because it suggests that seemingly similar difficulties may
result from different causes. Possibly, a child with phonelogical problems may also
show difficulties leaming other aspects of language, including syntax and reading, while
a child whose problem involves more “doing™ than “knowing” may have difficulties
restricted (o pronunciation.

Which Matters Most?

Dodd and Melntosh (2010) assessed the relative contributions of phonology and artic-
ulation to speech production. The subjects were 62 two-year-old children who were
developing typically. The researchers assessed children in articulation (oral motor skills,
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speech perception abilities) and phonology (rule abstraction abilities). The researchers
then measured the aceuracy of their spoken words. The researchers discovered that pho-
nological ability and articulation ability both contributed to speech aceuracy, but that the
greatest contribution came from a child's phonological abilities.

A Long Discussion

The Dodd & Mclntosh study (2010) is part of a long 70-year discussion within the
profession regarding the nature of speech disorders.

Articulation Pioneers

The pioneers of our profession largely believed that speech prablems arose because a
person could not configure the mouth appropriately to produce speech sounds. This idea
was reasonable at that time because the primary candidates for treatment were students
with good cognition who had pronunciation problems affecting individual late acquired
sounds containing notoriously difficult tongue configurations.,

The Rise of the Phonologists

Articulation approaches, which dominated the care of speech disorders for two-thirds of
the 20th century, began to lose their appeal for many clinicians in the 19705, The reason
was that the primary tenets of articulation treatment (emphasis on individual sounds,
phonetic drills, treatment of sounds in isolation and in nonsense syllables, improve-
ments in small increments of change) proved far less successful with newer populations
just appearing on the elinical horizon, many of whom were preschoolers with speech
problems affecting sound classes. Phonological approaches pained popularity largely
because focusing on speech as an aspect of language offered a means to treat newer,
more involved populations.

The Present Compromise

Here is a question you may have already asked yourselft what if you do not know if a
speech problem ariges from a problem with knowledge or doing? Or, what if you suspect
that a speech problem arises from difficulties in both phonology and articulation? Or,
what if you do not really care how a specch problem arises?

In all these situations, you may want a cover term that does not commit you o saying
where a problem arises. The name of the cover term you are seeking is speech sound
disorder. Though the term seems somewhat dull, it has gained currency in the profession
because it is neutral to the disorder’s cause (Bowen, 2009; Williams, 2010). In the futre,
speech sound disorder may develop its own theoretical baggage, but for the present time
it seems useful. Some authors, noting that children with speech sound disorders often
speak similarly to younger children without speech problems, prefer to use the term delay
rather than disorder (Curtiss, Katz, & Tallal, 1992).
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CLINIC BOX: Other Terms, Similar Meanings

Disorders of articulation and phonology go by an impressive number of different
names, including

B articulation disorder (for both articulation and phenological disorders);
B phonological disorder (for both articulation and phonological disorders),
B developmental __ (speech, articulation, or phonology) disorder;

=B functional speech disorder;

® phonomotor disorder:

= speech disorder;

® functional articulation disorder; and

B idiopathic speech disorder.

Studies: Bauman-Waengler, 2000; Bemnhardt & Stemberger, 1998; Bemthal, Bankson,
& Flipsen, 2009; Creaghead, Mewman, & Secord, 1989; Fey, 1992; Hodson, 1994;
Hoffman, Schuckers, & Daniloff, 1989; Locke, 1983; Lowe, 1994; Rvachew &
- Brosseau-Lapre, 2017; Shelton & McReynolds, 1979; Shriberg & Kwiatkowski,
1982; Smit, 2003; Weiss, Gordon, & Lillywhite, 1987; Williams, 2003; Winitz, 1984,

The Future?

Though articulation and phonology are the dominant perspectives in our profession, they
are not necessary ways 1o consider specch sound disorders. In fact, established ideas have
a bad tendency to become blinders, blocking newer perspectives from taking hold. For
example, as we learn more about the workings of the brain, perhaps speech treatment will
add neurclogical viewpoints. Or, as we leamn more about cognition, perhaps clinicians
will say, in effect, “Why describe speech sound disorders in terms of articulation and
phonology? Scrap them both. What matters is memory, representation, speech planning,
execution, and feedback™ (Anthony et al., 2011). Alernately, perhaps a more social
perspective will arise and clinicians will say, “Ne, no: while anticulation, phonology, neu-
rology, and cognition matter, what matiers most in specch leaming is secial relations.”

My own vote for the future is all the above, One perspective does not preclude
insights from other viewpoints. For example, social psychology may offer insights about
the social nature of leaming, while neurology may help explain how the brain makes
speech possible. I suspect the best ideas probably are those we haven’t thought of yet,
Perhaps the only cenain thing abowt the future study of speech and its disorders is that
humans will remain too complex and diverse 1o fit entirely into the box of any single
theoretical framework.

will This Help Someone?

Most students who study speech sound disorders want 10 know if learning this will help
SOmMEone.
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CLINIC BOX: Would a Rill Help?

It’s tempting to think of a speech sound disorder as an illness and speech treatment
a3 a pill. To illustrate, within the pill perspective you might diagnose a child with
an articulation problem and then give an articulation approach pill to correct the
condition. The trouble is the analogy becomes stretched very fast. lllnesses tend to be
recognized as such regardless of where they oecur, while a speech characteristic may
be considered a disorder in one community and a normal speech variation in another.
Az for speech treatment being a pill, a child with an articulation problem may not
respond to an articulation approach, but may improve through language activities,
or because they want to impress the clinician (or maybe a girl/boy), or they may feel
ready to work on speech issues. Perhaps the lesson is that the avenue you follow to
helping a child often entails far greater creativity and insight than administering an
articulation or phonology pill.

The Short Answer

The short answer: yes. Literally hundreds of studies document the positive effects of
speech treatment (Baker & McLeod, 2011). Knowledge of speech sound disorders can
help you

m promote vocal development in an infant with medical needs;

m assist a toddler with a developmental disability learn to speak;

m lead a preschooler to unravel the mysteries of speaking in sentences;

B support a student to succeed socially and academically; and

m help persons without communication disorders to learn English as a second
language,

A Slightly Less Short Answer

A slightly less short answer: everyone recognizes the need for additional and more rig-
orous research to support clinical decisions. Evidence-based practice (EBP) (the use
of research evidence to guide clinieal practice) is a major goal of the clinicians in our
profession (Apel & Self, 2003).

You may wonder why this area needs more research support. One reason is the subject
matter: speaking is astonishingly complex and the people who have speech disorders are
far more complex than their speech, and both variables—speech and person—combine
in successful treatment. With such complexity, the more we leamn about speech and about
speech learners, the more our treatments change and the more we need new research to
support our work.,

Another reason is that the study of speech sound disorders changes in response to evo-
lution of eulture, health care, and education. Just a few of the many possible illustrations:
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® Preschoolers: Forty years ago, the profession debated —sometimes

furiously —whether preschoolers should receive treatment for speech sound
disorders. The logic was let kids be kids and wait until they reached school o
begin reaiment. Today, preschoolers regularly receive speech services, and some
ask, why not infants and toddlers as well? (Claessen et al., 2016; Williams &

Stoel-Gammon, 2016}

m Diversity: The world—and our cascloads—are increasingly diverse, To

paraphrase a leader in the field: today, if you want to work internationally, just
open your front door (Battle, 2002). These weleome cultural changes challenge
us to improve our knowledge base and clindcal skills.

m Relooking at students: Our profession sometimes relooks at familiar

populations. Students from kindergarten through high school have been a
mainstay of clinicians for so long that you would think there was nothing left
to research (American Speech-Language-Hearing Association, 2006, 2010;
Shewun, 1988). Then came inclusion of speech as part of a school’s curriculum,
causing clinicians 1o rethink basic ways to freal speech sound disorders
(Fargquharson, 201 5; Nathan, Stackhouse, Goulandris, & Snowling, 2004).

In summary, we know a great deal about how to help a child learn to talk, but you can
expect the field to change as new theories of speech and human behavior appear and as
society changes. Why go through all the effort to learn this topic and to keep updated?
Probably everyone who studies speech sound disorders would answer this question dil-
ferently. My own answer is speech is a fascinating topic and helping a child to commu-
nicate is a wonderful use for speech knowledge.

Conclusions

These are the major ideas in this chapter

l.
2

Speech disorders matter because they may negatively affect a person's life.
Persons with a speech sound disorder may also have difficulties in school, social

relations, and employment.
Articulation and phonological disorders reflect the dual nature of speech.

. Speech sound disorder is a widely accepted cover term for articulation and phono-

logical disorders.

. Help exisis for a person with a speech sound disorder.

Review Questions

i Whatare the reasons for the second and third paris of the definition of a speech
~ sound disorder?

ﬁnu[prﬂid}yau know anyone with a speech sound disorder or other type of
- communication disorder? How does (or did) it affect them?
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3. Imthe example about Andrea, why do you think the social worker recommended
developmental services so soon after birth? Why didn't she wait for a develop-
mental problem to arise before making her recommendation?

4. Whal are the names of the two speech disorders that reflect the dual nature of
speech?

5. Why did the pioneers of our profession gravitate toward articulation perspectives?

6. How did treatment of preschoolers lead to the rise of phonologieal perspeetives?.

7. What is the name of the cover term for articulation and phonological disorders?
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PRODUCTION

Todd A. Bohnenkamp

The journey of speech begins in the brain and then arrives in the muscles, which mowve,
channel, and shape air to create sound. This chapter introduces the systems involved in speech
production. The nervous system is responsible for high-level functioning as well as the acti-
vation and monitoring of the speech production systems. The respiratory system provides
the driving force for phonation, which downstream allows articulators to shape sounds for
communication. Topics in this chapter include:

® Speech in the Brain
B Speech in the Muscles

\

Learning Objectives

| hope on completing the chapter you will

m Appreciate the complicated nature of
neural control of speech production

® Explain how speakers manipulate the
respiratory system to produce speech

® Describe the difference between
phonation and speech

| Explain the difference between
articulater function for chewing and
swallowing and for speech
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Speech in the Brain

Speech begins in the brain as an electrochemical event. Our discussion begins with the
neuron before going on (0 2ross anatomy.

MNeurons

Your neurons are specialized nerve cells thal transmit information through an electro-
chemical process (action potential). Neurons are the basic structure within the neural
system. Your brain contains approximately 100 billion neurons (Herculano-Houzel,
2009); there are three basic categories: molor, sensory, and interneurons.

Motor Neurons

Motor neurons bring efferent infermation out 1o the body from the brain and spinal
cord (central nervous system; CNS) and the spinal cord and cranial nerves (peripheral
nervous system; PNS).

Sensory Neurons

Sensory neurons bring sensation from the receptors within the PNS and body into the
central nervous syslem.

Interneurons

Interneurons flter and fline-tune the efferent and afferent information. They greatly
outnumber molor and sensory neurons.

Components of Neurons

Although neurons are present in many shapes and sizes, they each have the same core
components; cell body, dendrites, axon, and axon terminals (called telodendria). In addi-
tion, support cells within the nervous system, or glial eells, are responsible for cellular
health, maintaining the blood brain barrier, and carrying away metabolic by-produets.

Cell Bodies

Each neuron has a cell body that is responsible for basic cellular functions. The cell
bodies compose the grey matter within the nervous system, Large groups of cell bodies
are often part of a functionally similar, larger functional system.

Dendrites

These struclures are branchlike projections speeific 1o neurons that communicate with
the cell body and axons. Dendrites are necessary for communication with other neurons
through the elecirochemical communication of the action potential.
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Axons

White matter is a collection of large numbers of axons, which are responsible for
transmitting impulses throughout the central nervous system. Each neurons has a singular
axon that eventually communicates with other neurons via numerous axon terminals
(telodendria).

Communication between MNeurons

Communication between neurons is dependent upon the release of neurotransmitters
across the junction between the neurons (synapse), Meurotransmitters release from the
terminal end buttons and bind on the postsynaptic neuron. The response of the postsyn-
aptic neuron is dependent upon whether the newrotransmitter is excitatory or inhibitory
in nature, An excitatory neurotransmitter results in an action potential in the postsynaptic
neuron, whereas an inhibitory neurotransmitter will make it less likely to produce an
action potential in the postsynaptic neuron, The speed of the electrical current of the
action potential aceelerates when a myelin sheath surrounds the neuronal axon, which
also protects and insulates the axon.

Gross Anatomy

Your central nervous system (CNS) consists of your brain and spinal cord at its basic
level, whereas the peripheral nervous system (PMNS) consists of the cranial nerves
{numbered [=XII) and spinal nerves (31 pairs). Your CNS has a left and right cerebral
hemisphere, cercbellum, brain stem, and spinal cord. Meningeal linings surround your
two cerebral hemispheres and are there to protect your brain. They are arranged in three
levels, from deep (closest to the brain) to superficial (closest to the skin). Cerebrospinal
fluid and blood supply run through these layers to nourish and protect the brain and CMS.

Functions of Hemispheres

The functions of your cerebral hemispheres vary considerably. The two hemispheres
communicate via commissural fibers called the corpus callosum,
Left Hemisphere

Your left hemisphere is responsible for speech, language, sequencing, planning, math-
ematics, and integration as well as providing cortical control of innervating the spinal
nerves to control the right side of the body.

Right Hemisphere

Your right hemisphere is the location for prosody, music, visuospatial recognition (includ-
ing facial recognition), and creativity as well as controlling the left side of the body.
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Cortex

The cortex is a 2 o 4 mm thick layer of cells that covers the cerebral hemispheres. Your
corlex is the location of the highest-level functions of your brain, including reasoning,
executive functioning, voluntary control of structures, memory, vision, hearing, and lan-
guage and speech production. The cenex of each hemisphere divides into four functional
areas called lobes,

Frontal Lobe

The largest lobe is the frontal lobe, with a cortical area that composes approximately a
third of vour entire cortex. It is the location for major cognitive functions, personality,
motivation, inhibition, language production, speech production, molor programming,
motor sequencing, and executive functioning,

Speech Functions. Speech-related functions in the frontal lobe include planning,
sequencing, and motivation prior 1o the initiation of speech. Cortical locations imporant
for voluntary speech in the frontal lobe include your premotor area, supplementary motor
area, and the expressive language center oftentimes referred to as Broea's arca. Your
frontal lobe also contains the primary motor cortex, which is responsible for veluntary
movement. As vou would expect, this is an essential location for speech production.

Parietal, Temporal, and Occipital Lobes

The parietal, temporal, and occipital lobes are instrumental in integrating sensory infor-
mation for both speech production and perception.

Farietal Lobe. The parietal lobe is the primary cortical area for sensory information,
memory, cognilion, and perception.

Temporal Lobe. The temporal lobe is an essential component in speech and language
production—codifying language, making memories, and integrating with visual input.
Language comprehension is located at the juncture of the temporal and parietal lobes at
Wernicke's area. The lateral surface of the temporal lobe is the location for the primary
auditory corex, responsible for hearing and frequency representation. Connections to
your hippocampus, which are essential for converting short-term to long-term memory,
are in the iemporal lobe.

Oeccipital Lobe. Your occipital lobe is responsible for visual input and integration of
visual material, and contributes to speech and language development,

Subcortical Structures

Your sul'fmnicul structures are essential for communication belween brain structures
and monitoring of background activities. Interaction of the basal ganglia, thalamus, and
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cerebellum results in fine-tuning of planned voluntary motor movements based on results
of previous activity. These structures work together to serve as the quality control system
for your CMS.

Basal Ganglia

The basal ganglia of vour subcortex are responsible for graceful motor movement,
essentially functioning as a “filter” that eliminates unwanted voluntary movements and
suppresses involuntary movements, A disruption in the basal ganglia can result in disrup-
tion to motor control. An example of a motor plan that is “over-filtered,” would be Par-
kinson’s disease, whereas Huntington's chorea would be an example of “under-filtering.™

Thalamus

The structures of the basal ganglia are part of a larger and complex circuit that includes
the cortex and thalamus. Your thalamus integrates motor activity with sensory feedback.
It receives sensory feedback, particularly the results of previous motor movements, and
relays that information to the corresponding portion of the cortex.

Cerebellum

The eerebellum, or “little brain,” shares information with the thalamus and CNS regard-
ing the location of structures in space (proprioception), the speed or sensation of move-
ment (kinesthesia), and predicting the location of structures as they move (Pellionisz &
Llinas, 1979).

Brain Stem

Your brain stem is a hub of autonomic involuntary control and integrates with large
amounts of efferent and afferent information communicating through the CNS to the
PMS. Your brain stem contains large numbers of cell bodies in a structure called
the reticular formation, which is responsible for basic life functions such as respiration,
digestion, and maintenance of homeostasis.

Cranial Nerves

Your corticobulbar (cranial nerves) and corticospinal (spinal nerves) tracts provide CNS
control of the cranial nerves and spinal nerves within the PNS. These tracts decussate, or
cross the midline, within the brain stem for contralateral control of the body. Corticobul-
bar fibers innervate the cell nuclei for 10 of the 12 cranial nerves, whereas corticospinal
tract fibers continue to the spinal cord. A short description of each of your cranial nerves
and its function in speech production appears in Table 3-1.
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| Category | General Function(s)
1 Olfactory Sensory Smell
Il Optic Sensory Vision
1l Oculomotor Motor Medial eye movement
IV Trochlear Motor Eye movement
W Trigeminal Mixed M—Muscles for chewing

S—Sensory from face, touch from
anlerior longue

Y1 Abducens Motor Lateral eye movement

VIl Facial Mixed M—Muscles of the face
&—Taste from anterior longue

VIl Vestibulocochlear Mixed M —Damping of hair cells in cochlea
S—Hearing and balance

IX Glossopharyngeal Mixed M—Elevates pharynx
S—Touch and taste posterior tongue

X Vagus Mixed M—Larynx and pharynx, velum
S—Larynx and pharynx, velum

X1 Spinal Accessory Molor Move head, lift shoulders

X1l Hypoglossal Motor Tongue movement

Speech in the Muscles

Speech next becomes the movement of muscles. Whereas brain cells are specialized 1o
camy nervous system impulses, muscle cells are specialized 1o contract. Muscle contrac-
tions function to move, channel, and shape air for speech. Speech breathing requires you
1o make quick inspirations followed by controlled expirations while reducing the number
and duration of interruptions to balance gas exchange. This seetion deseribes the lower
respiralory sysiem, larynx, and speech articulators.

Your lower respiratory system within the rib cage includes the lungs, the soft
tissues of the trachea, sections of bronchi and smaller airways, and alveoli. The alveoli
are air sacs within the lung and the location of oxygen and carbon dioxide gas exchange.
We use this system lo provide the driving pressures for voice and speech via manipula-
tion of the lungs by the inspiratory and expiratory muscles.

Inspiration and expiration are possible because of the interaction of the inherent
praperties of the rib cage and lungs. Your rib cage, if allowed, would open and move
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outward if not connected at the sternum, which places the ribs under constant tension. In
contrast, your lung tissue would move inward or collapse due to the elasticity of the soft
tissues. These forces creale a constant negative pressure between the lungs and rib cage
resulting in a system that moves in unison. This is called pleural linkage.

Inspiration

Inspiration is an active process. The two primary muscles of inspiration are the dia-
phragm and external intercostals.

Diaphragm

The diaphragm is a large sheet of muscle that separates your thorax from your abdomen.
It is mainly active during deep inspirations, pulling the lungs downward as it contracts.
The diaphragm is in contact with the 25% of the lung surface. Your diaphragm mowves
down and forward, resulting in displacement of the incompressible mass of the abdominal
viscera to make room for lung movement. You can demonstrate this easily by placing one
hand on your rib cage and the other on your stomach. When you take a deep breath, you
feel the outward movement of the abdomen. This is the diaphragm forcing the abdominal
contents forward. Your diaphragm is active only during inspiratory movements, and any
contribution to expiration happens because the passive response of abdominal muscles
during speech produetion force it superiorly.

External Intercostals

Your external intercostals are located between each rib and pull the ribcage up. They
work to increase the volume of the lungs, which results in air rushing into the lungs for
inspiration. The manipulation of the rib cage by the external intercostals provides volume
change due to its contact with 75% of the lung surface area.

Expiration

Expiration can be a passive or forced process. Passive expiration relies on gravity, elas-
ticity of the lungs, and recoil within the rib cage to return the lungs to an equilibrium
state following inspiration. However, speech expiration is an active process and requires
activity in the many muscles responsible for forced expiration.

Internal Intercostals

The internal intercostal muscles are also located between each rib. In contrast to
the externals, this group of muscles is responsible for compressing the rib cage and
lungs by pulling the ribs downward. This results in air rushing out of the lungs. These are
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the muscles responsible for making the subtle airflow and pressure changes necessary
for speech.

Abdominal Muscles

The abdominal muscles are not involved in inspiration but are essential muscles for
speech produetion. These four museles, from deep to superficial, are transversus abdo-
minus, intemal oblique abdominus, external ablique abdominus, and rectus abdominus.
When contracted, these muscles will force the abdominal contents posteriorly and superi-
orly. This superior movement will force the diaphragm upward and result in compression
of the lungs.

Abdominal activity combines with the activity of the intemmal intercostal muscles to
result in speech expiration. To improve overall speech efficiency, the abdominal muscles
are active throughout all speech expirations, but they are not likely to make subtle pres-
sure changes. The rib cage provides the force necessary to indicate stress and emphasis
during speech. The abdomen serves a specific role in speech by maintaining activity
throughout the expiratory phase, indicating a “speech-specific” posturing of the chesi-
wall as compared 1o rest breathing.

CLINIC BOX: The Bucket Handle

Think of movement of air as a “bucket handle.” Like a line of bucket handles, each
of your ribs 15 pulled vp and out away from the midling to create volume change,
As a resull, your ribeage is also elevated at the sternum, essentially lifling the entire
rib cage out and up in the anterior-posterior plane (Zemlin, 1998). Expiration from
this point is passive in nature and a result of the relaxation forces of elasticity in the
lungs, recoil in the rib cage, and the effects of gravity.

The Larynx

The biological function of your larynx is to protect the airway. It also is the organ for
voice production. Phonation is a component of speech, but is defined only as the vibra-
tion produced by the true vocal folds within the larynx; it is an overlaid function of the
larynx. Speech articulators then shape those vibrations into sounds.

Laryngeal Structures

The larynx is located medially within the neck. Your laryngeal structures are primar-
ily cartilaginous. The only bone is the hyoid bone, which forms the upper border of
your larynx, It is frec-floating and suspended within the body. The hyoid bone connects
through membranes, and it articulates with the largest and most pronounced cartilage in
the larynx—the thyroid canilage. The lower border of the larynx is the cricoid cartilage,
which articulates with the trachea.
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Leveals

Three levels, from top to bottom, help protect your airway: epiglottis, vestibular (false)
folds, and true voeal folds.

Epiglottis. The function of the epiglottis is to protect the airway during swallow and
is not essential for phonation, though it plays a role in the resonance and complexity of
the resulting sound.

Vestibular Folds. These thick folds of mucous membrane serve as a layer of airway
protection. These are not typically involved in phonation, though they find use in various
chanting and singing styles in areas around the world.

True Vocal Folds, Of the three levels, only your true vocal folds are involved in
phonation. The space between the true vocal folds is called the glottis; closing of the
vocal folds is adduction and opening is abduction. Your true vocal folds perform the
many functions essential for phonation.

CLINIC BOX: The Bernoulli Effect

As the velocity of airflow increases through the constriction of your larynx, the
pressure perpendicular to that flow will become negative in relation and will result
in your vocal folds coming back together. This is the Bernoulli Effect. This, in
conjunction with the physical properties (e.g., momentum, inertia) of the true vocal
folds when forced open, maintains the continued vocal fold vibration needed for
phonation.

Fitch

Many muscles in your larynx are involved in glottal configuration, or pitch change.
To illustrate, muscles that elevate your larynx during swallow can also activate during
phonation to make subtle and discreet changes in the length of the voeal tract to influ-
ence resonance. Contraction of the thyroarytenoid muscle decreases your pitch, whereas
the ericothyroid muscle elevates pitch. Interaction between the cricothyroid muscle and
thyroarytencid muscle allows pitch changes during phonation, stretching and shortening
the covering of connective and mucosal tissue (called the lamina propria) that lines
each vocal fold,

Voicing

Adduction of the arytenoid cartilages brings your vocal folds together for phonation. The
muscles involved include the lateral cricothyroid, the oblique interarytenoid, and trans-
verse interarytenoid. To make an unvoiced sound, the posterior ericoarytenoid muscle
opens your vocal folds by rotating the arytenoids open (abduction).
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CLINIC BOX: Freguency and Pitch

Frequency and piteh are not interchangeable terms. Frequency is the measure-
ment of vibratory cyeles per second (Hertz; Hz) and can be objectively measured,
whereas pitch is a perceptual correlate to frequency. Frequency is dependent on the
amount of the vocal fold mass that is vibrating, which arises from the interaction of
the cricothyroid muscle and thyroarytenoid muscle. The greater the mass, the lower
the frequency; the lesser the mass, the higher the frequency. This explains why
female speakers have a mean speaking fundamental frequency of approximately
210 Hz, whereas males have a mean fundamental frequency nearer 120 Hz (Baken
& OrlikofT, 2000). In contrast to frequency, an individual can perceive an increase
or decrease in pitch, but it is not quantifiable.

The Speech Articulators

Articulation is the process of joining two structures (Zemlin, 1998). Our topic, speech
articulation, is the process of shaping of mobile and immobile structures in your vocal
tract to produce speech. The overlaid function of speech integrates with the biological fumnc-
tions of airway protection, chewing (mastication), and swallowing (deglutition), requiring
the complex eoordination of the same structures under entirely different molor programs.

Mobile Structures

Your mobile articulators are the mandible, tongue, velum (soft palate), lips, cheeks,
pharynx, and larynx (sce previous section).

Laryrx. The larynx is the sound source for speech (see previous section).

Mandible. The mandible is a mobile articulator that influences the interactions of the
teeth, tongue, and lower lip. The function of the mandible varies considerably depend-
ing upon the activity. For example, your mandible moves in a rotary direction during
mastication 1o ensure adequate grinding and breakdown of the food or donk (bolus)
you manipulate. In contrast, during speech production your mandibular movements are
almost exclusively up and down, without the side-to-side movement.

Tongue. Consonant production requires quick and accurate movements of the tongue,
The tongue lacks a skeletal framework and it completes all shape configurations using
its intrinsic muscles. Those intrinsic muscles are responsible for tongue tip elevation
{(superior longitudinal muscles), tongue tip depression (inferior longitudinal muscles),
tongue flattening (vertical muscles), and tongue narrowing (transverse muscles). The
variable configurations of these four muscles provide you the ability to produce varied
shapes. That ability to reach articulatory targets is in concert with the extrinsic museles
of the tongue, which contribuie 1o protrusion, retraction, and side-to-side movement.
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CLINIC BOX: Speech and Swallowing Differences

.Sbﬁéﬁh and swallowing use similar structures in very different ways. Your ability
to shape the tongue allows you to produce numerous speech sounds and requires
very quick and precise movement of a large structure. Whereas swallowing requires
greater amounts of strength, speech requires speed and timing. These differences in
strength requirements is one reason why therapy approaches for speech are different
from those for swallowing.

To give another illustration of the difference between speech and swallowing,
you need much less strength to close the velopharyngeal port during speech than
during swallowing. Additionally, during swallowing, the velum elevates and closes
during the duration of the oral transit stage of swallowing. This increased closure
force ensures you do not have nasal regurgitation during swallow due to the high-
:pl;mm: buildup in the oral eavity and pharynx. In contrast, speech does not require
':.ﬂi_gﬁg;ne amount of force and its behavior is analogous to a fluttering movement
“dur ':iw;mnuous speech.

"\e"-

Welum (Soft Palate). The velum (soft palate) is a slinglike struciure that separates
the nasal cavity from the oral cavity and pharynx. The velum is one portion of the velo-
pharyngeal (VP) port that functions to close the nasal cavity for either speech or swal-
lowing. You do not achieve VP closure by velar movement alone, but rather through a
combination of velar elevation with posterior and lateral pharyngeal wall closure. Speech
requires rapid and timed movements for you to be able to ¢levate the velum to close the
VP port for oral sounds and to depress it for nasal sounds,

CLINIC BOX: Disorders of Speech

L ugﬁrnl pressum foruml scumi.t. Less
ed mdﬁiduais ‘as hyponasal'[tm little nasall mnamt}

Lips and Face. Speech articulation and communication would not be complete
without discussion of the muscles of the face. Your lips depend on a surprisingly large
number of muscles. The orbicularis is the major muscle of lip rounding; it maintains lip
seal during swallowing and when you build up intragral air pressure during speech. The
buccinators and risorius muscles help you retract the corners of your mouth. The speech
function of the buccinator is to pull the comers of your lips posteriorly (e.g., producing
“eeee™); its biological function is to push your food and drink back into the oral cavity
to maintain a cohesive bolus. Your smile comes from the muscles levator anguli oris and
zygomatic major, pulling up your lip comers.
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Immobile Structures

Your immobile structures are the maxilla (hard palate) and palatine bone (upper jaw)
and teeth.

Maxilla (upper jaw; hard palate). The maxilla is an immobile articulatory struc-
ture. Your hard palate and upper jaw separate the oral cavity from the nasal cavity.
They are imponant during mastication and deglutition as your tongue pushes against
the maxilla to create a cohesive bolus and then propel the bolus toward the pharynx
for swallowing. The honzontal plates of the upper jaw (palatine bone) lie behind your
maxilla and compose the posterior third of your hard palate. A disruption of this fusion
of hard palate and upper jaw may result in a clefl, which may vary in severity anywhere
from the lips 1o the velum.

Teeth. The biological functions of your teeth are to cut, shear, and grind food for
chewing and swallowing (Zemlin, 1998). The teeth also play an essential role in the
production of certain speech sounds (e.g., |f] and [v]) and contribute 1o the articulation
of many other sounds. The loss of, or missing, teeth can have direct effects on speech,

Conclusions

These are major ideas in this chapier:

1. The foundation for speech is 100 billion neurons in the nervous system.,

2. Nervous system control of speech is reliant on high-level cortical function in addi-
tion 1o other structures of the CNS and PRS.

3. Your respiratory system is the driving force for speech.

4. The biological function of your larynx is airway protection: it also serves as the
organ responsible for phonation,

3. Although they use the same structures, movement and control of the speech articula-
tors is markedly different from that for chewing and swallowing.

Review Questions

1. What are the main components of a neuron?

2. What is the imporiance of the action potential?
3. What is the importance of the synapse?

4. What are the functions of myelin?

5. How do the functions of the left and right cerebral hemispheres differ?
6. Where does gas exchange in the lungs occur?

7. s speech calegorized as forced or passive expiration?

8. What is the biological function of the larynx?

9. How does phonation differ from speech?
10. What structures within the larynx are the sound source?
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11. Contraction of which muscle raises pitch? Which muscle decreases pitch?

12. How does mandibular movement differ between speech production and
chewing?

13: What separates the nasal and oral cavities?

14. What structure is responsible for determining whether a sound is oral or nasal?

15. What structures are needed to close the velopharyngeal port?

References

Baken, R. 1., & Orlikefl, R. F. (2000), Clivical measurenent af speech and voice, San Diego,
CA: Singular.

Bhatnager, 5. C. (2012). Neweoscience for the study of communicative disorders (4th ed.). Phila-
delphia, PA: Lippincott Williams & Wilkins,

Draper, M. H., Ladefoged, P, & Whitteridge, D (1%59). Respiratory muscles in specch. Jourmal
af Speech and Hearing Research, 2, 16-27.

Herculano-Houzel, 5. (2009}, The human brain in numbers: A linearly scaled-up primate brain,
Fromifers in Human Newroseience, 3(3 1) hitps://doi.org/ 1 0.338% neure.09.03 11,2009

Hixon, T. 1., Goldman, M. D., & Mead, J. (1973). Kinematics of the chest wall during speech
production: Volume displacements of the rib cage, abdomen, and lung. Jouwrnal of Speech
and Hearing Research, 16, T8-1135,

Hixon, T, J., Mead, 1., & Goldman, M. D. (1976). Dynamics of the chest wall during speech
production: Function of the thorax, rib cage, diaphragm, and abdomen. Jowrmal of Speech
and Hearfng Research, 19, 297-356.

Hoit, J. D., & Lohmeier, H. L. (2000). Influence of continuous speaking on ventilation. Jowrmal
of Speech, Language, and Hearing Research, 43(5), 1240-1251,

Kahane, J. C. (1982). Growth of the human prepubertal and pubertal larynx. Jouwrnal of Speech
and Hearing Research, 25, 446—4353.

Kem, B, D, (1997). The speech sciences. San Diego, CA: Singular.

Lubker, 1. F. (1968). An c¢lectromyographic-cinefluorographic investigation of velar function
during normal specch production. Cleff Pafate Jowrnal, 5, 1-18.

Ochs, M., Myengaard, J. ., Jung, A., Knudsen, L., Voigt, M., Wahlers, T., & Gundersen, H. 1.
(2004}, The number of alveoli in the human lung. American Journal of Respivatory and Criti-
cal Care Medicine, 169(1), 120-124. https:/fdoi.org/10.1164/reem,200308-11070C

Pellionisz, A., & Llinds, R. (1979). Brain modeling by tensor network theory and computer simu-
lation. The cerebellum: Distributed processor for predictive coordination. Mewmscience, 4(3),
323348

West, 1. B, (2000). Respiratary physiology: The essentials (6th ed.). Philadelphia, PA: Lippincott,
Williams & Wilkins.

Winkworth, A. L., Davis, P. 1., Adams, R. D., & Ellis, E. (1995). Breathing patterns during spon-
iancous speech, Jonrnal or Speech and Hearing Research, 38(1), 124-144,

Zemlin, W, (1998). Speech and hearing science: Anatomy ad physiology (4th ed.). Boston, MA:
Allyn & Bocon,



CHAPTER 4

SPEECIH]

Jaimie L. Gilbert

m Intmduc"tlm

| Sound in the Air
= Sound inthe Ear
| Sound in the Brain

RECEPTION AND
SERCEPTION

Speech entails passing a volley of sound from a speaker to a listener. This chapter follows
sound on nm::umey from a speaker’s mouth, through the air, into and Lhmugh the ears, and to
a listener’s brain, ﬁwflqm Lt is processed and interpreted. Major topics in this chapter include:

Key Words

Learning Objectives

| hope on completing the chapter you will
B Know basic pmpertll:s of sound waves
® Recognize important elements of ear
anatomy and physmlo-g}r L
® Understand how sound gmﬁ-mn a
wave in the air to neural impulses which
listeners can assign meaning

Speech reception
Speech perception
Rarefaction
Cumprcsmm
Langstu:lmal wave
Time

Frequency
Wavelength
Period

Intensity

Inverse square law
Impedance

Pinna

Tympanic

membrang

- Key words you will encounter in this chapter

Ossicular chain
Malleus

Incus

Stapes

Owval window
Cochlea

Organ of Corti
Hair cells
Auditory nerve
Brain stem
Medulla

Pons

Midbrain
SPLICE
Percept

e I L
¢ Ry

43



44 PART 1 FOUNDATIONS

Introduction

This chapter explores how sound travels through the air, through the car, and to the brain,
For verbal communication, a listener must both receive and perceive speech sounds.
Here's what | mean by these two terms, speech reception and speech perception.

Speech Reception

This is the process of converting a physical sound wave Lo different types of energy.
This energy is encoded in the car and conducted along the auditery pathway to the brain.

Speech Perception

This is the comprehension of a spoken communicalive message using a combination

of sensory input, linguistic context, indexical cues, a perceiver’s cognitive skills, and
environmental cues,

Sound in the Air

Speech reception beging ag a sound wave in the air.

Sound Generation

Sound, as we typically experience it, is a vibration that travels as a wave through the
air particles around us, Three requirements for sound are a source of energy, a source of
vibration (a.k.a., sound source), and an elastic medium (Emanuel & Letowski, 2009). An
energy source causes a sound source io move (vibrate). Sound source motion causes a
change in pressure in the elastic medium (air) adjacent 1o the sound source. The pressure
change pushes the air particles right next 1o the sound source eloser Lo air particles on
their other side (farther away from the sound source).

Dominos

This pushing of some air particles wgether forms an area of compression, It works this
way: one air particle bumps the one next to it, like a chain of dominos, transferring
energy to the next particle in line. Because air is an elastic medium, the first air particle
that moved recoils and tries 1o go back o its original position. The second air particle in
linc, afler transferring energy to the third air panticle in line, also recoils, moving back
closer to its original position, and so on and so forth.
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MNow you have air particles moving back to their criginal spot and some air particles
moving away from their original spot, creating areas with fewer air particles in it (with
air particles spaced farther apart)—this is a rarefaction. Because there are also some
particles moving eloser to the next particle in line, there are also areas where air particles
are spaced closer together—this is compression. The alternating areas of compres-
sion and rarefaction (alternating pressures) form a longitudinal wave. The longitudinal
wave (areas of compression and rarefaction) travels (or propagates) through the medium
(the air).

Properties of Particle Motion

Think of sound this way: there are two elements “moving” in a sound wave—the par-
ticles and the wave itself. Each particle moves a certain distance, at a certain speed, and in
a ceriain direction. The direction particles move in comparison to the direction the wave
maves determines which type of wave it is. Particle motion can be parallel or perpen-
dicular to wave motion. In a longitudinal wave, the air particles are moving parallel in the
same direction the wave is travelling, and there are areas of compression and rarefaction,
Alse, in a longitudinal wave, a eyele consists of one compression and one rarefaction.

CLINIC BOX: Do the (Transvarse) Wave

'Smma is a longitudinal wave. There is another type of wave, a transyerse ﬁawb
whs:m pnrtlcfles mowve perpendicular (at a 90° angle) to the direction in which the
'wwe is travelling. When people in a sports stadium *“do the wave,” they are dem-
onstrating a transverse wave. If you consider the people’s arms to be the particles,
these move up and down. The wave itself, however, moves from one side to another
side, making particle motion perpendicular to wave motion.

Sound Wawves in 3-D

Sound has three important characteristics: fime, freguency, and infensity. | call these the
three dimensions, or 3-D, of sound.

Time

The first 3-D of sound is time, Time, as a dimension of sound, refers to the speed of
sound. Speed of sound is how far the wave travels in a cerfain amount of fime. Speed of
sound is a property of the elastic medium through which the sound wave is travelling and
not a property of the sound wave itself. For example, speech typically travels through air,
Sound waves may differ in other properties, but if the medium is the same, all waves will
travel at the same speed. This means that in the same medium—in air, for example—all
sounds will travel the same amount of distance in a specific amount of time.



46

PART 1 FOUNDATIONS

Frequency

The second 3-D of sound is frequency. Frequency is a measure of how many com-
pleted cycles of the waveform occur per second. Frequency correlates with the human
perception of piteh. Higher frequency is associated with higher piteh (e.g., treble), and
lower frequency with lower pitch (e.g.. bass), A Herz is one cycle of compression and
rarefaction per second. To illusirate, a sound a1 20 Hz has 20 cycles of compression and
rarefaction. Researchers estimate the human ear can hear a frequency range of approxi-
mately 20 Hertz (Hz) up to 20,000 Hz. The actual frequency range important for speech
receplion and perception is narmower—aonly about 250 to 8000 Ha,

Frequency, Waves, and Distance, In addition to frequency (wave cycles per
second), you ean also measure sound by its distance, or how far the wave travels. Wave-
length is the distance in space traveled by one cycle of the wave, Period is the amount
of time it takes to complete one cycle. That is, wavelength is a measure of distance and
period is a measure of time. Frequency, period, and wavelength, are related: frequency
15 the number of cveles completed per second, period is how many seconds it takes to
complete one cycle, and wavelength is the distance traveled in one cycle.

Intensity

The third 3-D of sound is intensity. Intensity correlates with the human perception of
loudness. Another way 1o describe intensity is the strength of a sound, or how much
“pomph™ the sound wave has, More technically, intensity is proportional 1o pressure.
Intensity factors in time and distance: the farther a sound wave travels, the more area it
needs to cover. As the distance travelled increases, the intensity of the sound decreases.
This is the inverse square law.

Inverse Square Law. The inverse square law relates intensity and distance. [ can
guarantee that you already know and understand this law, you just might not have known
there was a specific name for it. For example, if you really want to hear someone speak,
what do you do? You move closer to the person so you can hear them better and louder.
The farther away you are (increased distance) from the talker (sound source), the less
intense his'her voice is when it reaches you. Therefore, as distance increases, intensity
decreases, As one goes up, the other goes down—rthis is the definition of an inverse
relationship. The actual amount intensity decreases involves squaring (calculating
an exponential value to the second power). Thus, you have the inverse {one goes up

as the other goes down) square (by an amount related to the square of the measure of
distance) law.

Measuring Intensity. Iniensity is measured in decibels (dB). Decibels are a rela-
live measurement, meaning that they can only be interpreted by knowing what you are
comparing lh_r.- sound 1o, that is, a reference. To illustrate the need for a reference, if you
slart a new pizza restaurant, you could adventise that your pizza tastes two times better!
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However, this is meaningless to potential customers unless you state what you are wiing
as a reference—to what are you comparing your pizza? You could be comparing your
pizza to the most popular pizza restaurant in your area, or you could be comparing your
pizza to the taste of the cardboard box containing a delivery pizza. Without knowing the
reference, giving a value of “two times better” is not informative.

In the study of communicative sciences and disorders, three different references exist
to interpret the intensity of a sound. The three decibel reference scales are

B Sound pressure level (SPL): A physical pressure measurement, for example, a
standard atmospheric pressure.

m Hearing level (HL): Average, normal, human hearing sensitivity.

B Sensation level (SL): An individual®s hearing sensitivity.

Using the HL scale, the range of intensity that humans (with normal hearing) can hear
is about 10 dB HL to 120 dB HL.

Summary: Time, Freguency, and Intensity

Frequency and intensity both inherently involve time. Frequency is a measure of how
many cycles of compression and rarefaction are completed in one second. The unit of
measurement is Hertz (Hz). The frequency range important for human speech is 250 Hz
to 8000 Hz. Intensity is a measure of the strength of the wave and is measured in decibels
{dB) referenced to a specific sound pressure (dB SPL), average human hearing (dB HL),
or a specific individual’s hearing sensitivity (dB SL).

Sound in the Ear

Sound does not travel unopposed. Physical forces try to stop the sound wave from
moving, which is why a sound wave can “die out” and not last forever. Opposition to
sound wave movement is called impedance. Sound can also encounter obstacles that
affect how it travels and redirects it. One of the obstacles a sound wave encounters is
the ear.

Ears

In this stage, speech reception continues as vibration of bones, membranes, and fluids.
Ears on both sides of the head collect sound waves from the air. When a sound wave
encounters the obstacle of the head, some sound waves travel into the ear canal on one
side of the head. Some sound waves also “bend" around the head and travel into the ear
canal on the other side of the head. Sounds with lower frequencies are more likely to
reach the other side of the head. The brain stem analyzes differences between the waves
that reach the two ears to determine spatial orientation—in other words, where are we
in space compared to other objects around us,
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The Cuter Ear

Pinna

The ear is a transducer—meaning it changes the sound as it moves sound on its way, The
first change is the direction of the sound wave. The pinna, the name for the pan of the
car visible on the side of the head, has many folds facing in different directions. When
the pinna catches sound (that is, when the sound wave encounters the obstacle of the
pinna), some of the sound wave reflects and then travels in a different direction, If the
sound wave encounters another fold, it is redirected again. By the process of reflection,
the sound wave eventually is funneled into the external anditory canal.

External Auditory Canal

The entrance to external auditory canal is in the bowl of the pinna. The external auditory
canal is a “wbe” through which sound travels. The tube's shape emphasizes specific
frequencies of sound. Al the end of the tube is the ear drum, which is technically ealled
the tympanic membrane (ThM).

The Middle Ear

Up until this point in the auditory pathway, sound travels through air, In the next change,
or transition, sound travels through tissue and bone, causing those structures 1o vibrate.

Tympanic Membranes

The first tissue encountered by the sound wave in the auditory pathway is the tympanic
membrane, which separates the outer and middle ear. As sound energy reaches the air
particle next 1o the TM, the last air particle in the “dominos chain™ strikes the TM, just
like a drumstick hits a drum, causing the TM 10 vibrate, The middle ear side of the tym-
panic membrane is connected 1o a chain of bones, eausing them o vibrate,

Ossicular Chain

Three bones stretch across the middle ear space. The name of the entire set of three
bones is the ossicular chain. The vibration set in molion by the TM travels from one
bone, 1o the next, to the next. The first bone in the chain is the malleus, which transfers
the vibration to the incus, which sends the vibration on to the stapes. At the end of the
ossicular chain, the stapes allaches 10 a membrane that is part of the inner ear ealled

the oval window. You may have heard these bones referred to more colloquially as the
hammer, anvil, and stirrup,
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Getting More “Oomph”

The middle ear performs a vital role in transmitting sound to the inner ear, Itz job is to
transduce sound from a medium of air (outer ear) to a medium of fluid (inner ear). Fluid
has a greater impedance than air (there is more opposition trying to prevent the medium
of fluid from moving/vibrating). A main function of the middle ear is to increase the pres-
sure of the sound wave so that it will be able to travel through fluid and not just fizzle out
when it reaches a medium with greater impedance. The middle ear achieves this imped-
ance matching through two means: an ossicular lever and difference in window size,

Ossicular Lever. The ossicular chain acts like a lever. If you have ever shoveled
snow, you know that if you press down at the top of the shovel handle, you can pick up
more snow than if you press down on the handle closer to the shovel. With the increased
length and a pivot point, you can move more snow at the end of the shovel. The ossicular
chain functions similarly, causing pressure to increase at the end of the chain, which
causes more fluid in the inner ear to move.

Window Size. Relatively speaking, the TM is HUGE compared to the oval window.
When the sound wave “hits™ the tympanic membrane, the ossicular chain funnels this
sound wave to the oval window at the end of the chain, distributing a lot of energy across
a small surface area, resulting in an increase of pressure at the oval window.

CLINIC BOX: Hearing Loss

are three types of hearing loss: conductive hearing loss, sensonm:urﬂl
0ss, and mixed hearing loss. The job of the outer and middle ear is to conduct sound;
together they form the conductive mechanism. The job of the inner ear and nerve
are to sense sound and transmit it to the brain; together they form the sensorineural
mechanism. Conductive hearing loss arises in the outer or middle ear, sensorineuwral
hearing loss arises in the inner ear or nerve, and mixed hearing loss arises in both
the conductive and sensorineural mechanisms.

If there iz a difficulty in the conductive mechanism, it may be possible to treat
this problem so that the mechanism functions relatively normally. For example, a
surgeon could remove an avergrowth of bone that affects the mass and stiffness of
the ossicular chain. Alternately, a surgeon may replace the ossicular chain with a
prosthetic.

Given the more complicated encoding that takes place in the sensorinewral
mechanism, if there is a problem in this mechanism, current knowledge is limited
in the ability to return it to normal function. Treatments for cochlear lesions gener-

 allyinvolve either attempting to increase likelihood of neural firing (e.g., amplifying
“sound with hearing aids) or bypassing the outer, middle, and inner ear to dmt}y
:ktlmulate: the auditory nerve (i.e., cochlear implants).
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The Inner Ear

As indicated in the preceding section, the aval window i a membrane that separates
the middle and inner ear. The last bone in the ossicular chain, the stapes, covers the oval
window, causing it to vibrate along with the ossicular chain. On the inner ear side of the
oval window is the cochlea. The cochlea is 2 sensory organ shaped like a snail circling
around on itsell. The outside of the cochlea consists of bone and is part of the temporal
bone of the skull.

The cochlea has three layers inside it, each filled with fluid, with membranes separat-
ing one layer from the next. When the bones of the middle ear shake the oval window,
fluid in the cochlea starts 1o “slosh” around, creating a wave or motien. Sound that
previously traveled through air, tissue, and bone now is traveling through fuid. The
membranes inside the cochlea are affected by this wave in the fluid and start to move
back and forth (vibrate).

Organ of Corti

The Organ of Corti is a structure in the middle layer of the cochilea. The Organ of Corti
containg many different types of eells, including hair cells, which have an electrical
charge due to their chemical composition. When the membrane is pressed on by fluid,
the electrical discharge is picked up by nerve endings from the auditory nerve in the
center core of the cochlea.

CLINIC BOX: Hearing by the Mumbers

Here is a quick summary of what we have discussed so far about sound in the air
'-??ﬂli'ﬂ ear—a sort of hearing by the numbers:

- = 3-Dofsound: Time, frequency, and intensity
- ® Three requirements for sound: Energy source, sound source, and elastic
- medium

o= Three decibel scales: Sound pressure level (SPL), hearing level (HL), and

X senzation level (SL)

~ ® Three pans of the ear: Outer, middle, and inner

P *‘.‘:ﬁ"'Ih"o mechanisms of hearing: Conductive and sensorineural

§* "]_;'H'ﬂpclhnds of middle ear impedance matching: Ossicular lever and
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CLINIC BOX: lon Channels and Positivity: How the Magic Happens

Motion in the cochlea turns into electrical impulses in the auditory nerve. The hair
cells and fluids in the cochlea have unique and different chemical compositions. As
the fluid sloshes back and forth in the cochlea, parts of the haie eells flip and flop
back and Forth. When the hair cell is “flipped” a door on its side opens. When the
hair cell is “flopped” the door on its side closes. The name of that door is an ion
channel. When the ion channel is open, the chemical compositions of the hair cell
and the fluid it is in mix together. The biggest change that happens is that positively
charged particles (a type of ion) move from the fluid into the hair cell, When the ion
channel is closed, the hair cell resets to go back to its original chemical composition.
For that to happen, it has to get rid of those extra positive ions. [t sends those positive
iong out, and that discarding of charged particles is picked up by the auditory nerve.
That iz, when the hair cells discharge, they send an electrical signal to the auditory
‘nerve. This is how motion in the inner ear becomes an electrical signal traveling up
‘the auditory nerve to the brain.

Sound in the Brain

In this final stage, speech reception concludes and speech perceplion begins.

The Auditory Nerve

The auditory nerve is a branch of the vestibulocochlear nerve, or cranial nerve VIII,
The cochlea is wrapped around a branch of this nerve so that the nerve is in the center of
the eochlea. The electrical impulse in the auditory nerve leaves the center of the cochlea
and travels until it connecis to the brain stem.

Central Auditory Pathway

The brain stem is the connector or junction between the spinal cord and the brain—so
it is @ part of the human central nervous system, There are three structures within the
brain stem: the medulla, the pons, and the midbrain, the latter of which is the part of
the brain stem closest to the brain.

The electrical signal travels up the brain stem. The pons is the first location to receive
input from both the right and the left ears, allowing the process of comparing differences
between sounds received at both ears to begin, leading to spatial orientation. From there,
the electrical signal travels to the midbrain and then to the thalamus. From the thalamus,
the electrical signal goes to Heschl®s Gyrus, which is the primary auditory cortex in the
temporal lobe of the brain. Information then travels o other cortical areas, including
auditory association areas.
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The End is the Beginning

Speech receplion entails sound traveling via air, bone and tissue, fluid, and electricity.
Where speech reception ends, speech perception begins, umning these electrical impulses
into meaning ful speech and communication.

Splice It

An end goal of speech sound production is 1o communicale a message or intent. That is,
listeners not only need to receive speech, but also percefve speech. So how do humans
make sense of the received coded auditory information? My suggestion is that we
SPLICE it, using Sensory cues, Perceplual decisions, Linguistic cues, Indexical cues,
Cognitive skills, and Environmental cues,

5: Sensory Cues

The auditory pathway and the encoding of sound obviously play a critical role in speech
reception and speech perception. However, remember that other senses are simultane-
ously providing sensory input and information that can influence speech reception and
speech perception. To illustrate, while a listener hears speech, they may also see the
speaker, may feel the ground beneath their feet, or smelf a cup of cofMee in their hand, all
of which may influence their speech perception.

P: Perceptual Decisions

A percept is the meaning assigned to the sensory input. The decision of what meaning lo
assign 1o sensory input is influenced by past knowledge and experiences. Given this, we
interpret sensory input and make decisions about what our senses are telling us, which
may or may not be the same as the intended message.

L: Linguistic Cues

Language and linguisties impose a sort of structure on which te map the received sound
and determine which possible meaning (allowed according to linguistic rules) it best
matches. That is, when making perceptual decisions regarding speech, listeners apply
their knowledge of language(s). Specifically, knowing which sounds are present in a
language and how they can be connected (phonology) limits the possibilities of what
a speaker said. Similarly, knowledge of how a language sequences sound may alter
its acoustic characteristics and can affect the ability 1o correctly interpret and perceive
speech, Al the syllabic or morphemic level, knowing what prefixes or endings words can
take (morphology), meanings they represent (semantics), how morphemes are sequenced
(syntax), and how language is shaped by context (discourse-pragmatics), all influence
percepiual decisions.
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I: Indexical Cues

DifTerent talkers have differently shaped vocal tracts, leading to variations in the acoustic
characteristics of their voices. Whe produced the speech sound can influence a listener’s
perception of the speech in different ways (Kreiman & Sidtis, 2011). For example

m A speaker may have specific quirks in how they speak.

® A listener may be very familiar with the speaker, or perhaps doesn’t know the
speaker at all (see, for example, Nygaard, Sommers, & Pisoni, 1994),

® A speaker may have an either familiar or unfamiliar accent or a dialect (see, for
example, Bradlow & Bent, 2008).

C: Cognitive Skills

Connected speech entails rapid processing, even when the speech is slow, requiring our
speech reception and perception systems to keep pace with masses of incoming informa-
tion. Memory and attention, among many other cognitive skills, helps us process speech
and make use of linguistic knowledge.

Memory. Some information necds to be stored in memory as we make the best match
or the best guess as to what a speaker said (see, for example, Pisoni, 1973, 1993). Receiv-
ing and perceiving speech memory systems require

B Short-term memory (what was said just prior, what were the characteristics of
the prior speech)

® Working memaory (ability to manipulate short-term memory to, for example,
weigh different possibilities of the intended message based on speech
characteristics)

® Long-term memory (knowledge of semantics and syntax)

Attention. Attention skills influence our ability to focus on incoming auditory infor-
mation, especially when the message competes for a listener's attention, For example,
speech perception occurs while a listener might also be checking notifications on their
phone, texting, or wondering what they will have for lunch.

E: Environmental Cues

Do you remember that sound wave we discussed at the beginning of this chapter? That
travels through air to reach the ear and start the journey up the auditory pathway? Mow
imagine that sound wave mixing with one, two, three, or a dozen different sound waves
occurring in the environment at the same time. Perhaps you can picture a family gath-
ering where many people are all talking at onee, or a restaurant with sounds from the
kitchen, utensils clattering on dishes, and multiple conversations. These examples illus-
trate that the speech you want to hear does not often occur in an isolated environment.
It competes with other sounds.
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Another environmental feature (although it could also be considered anather branch
of linguistics) is the pragmatic environment. What is the purpose of the communication?
15 it personal or professional? What is the social context? For example, are you interview-
ing fior a job, trying to impress someone, alking with your mom on the phone, or gooling
off with your best friend? All these varied contexts may influence speech perception.

Conclusions

Major topics addressed in this chapier include

1. The three important dimensions of sound waves are time, frequency, and intensity.

2. The main pans of the ear are the outer, middle, and inner ear.

3, Many factors affect how listeners perceive speech sounds, including sensory input
as well as lexical, indexical, cognitive, and environmental features and knowledge.

Review Questions

. What are some examples of the different mediums a sound wave travels through
after it is produced by a talker and before it is fully perceived by a listener?

. What are examples of different properties of a sound wave, and how would you
define them?

. What is the difference between a longitudinal wave and a transverse wave?
Which type of wave is sound?

4. What does the inverse sguare law mean?

-

. Other than how sound travels through the auditory pathway, what are some
~ examples of other features that might influence how a listener perceives speech?
B vfl What are the names of the bones in the ossicular chain, and in which part of the
- earare they located?
ﬁ%m the two ways that the middle ear makes sure the sound wave has enough
I “oomph” to travel through the fluid in the inner ear (that has a higher impedance)?
.;M‘ﬂm it mean Lo receive and to perceive speech?

Recommended Readings

If you want to read further about topics in speech reception and perception, here is a list
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guage (2nd ed.). New York, NY: W, H. Freeman.

Hamill, T. A, & Price, L. L. (2014). The hearing sciences (2nd ed.). San Diego, CA: Plural,

Hughes, G. B., & Pensak, M. L. (2007). Clinical oiology (3rd ed.). New York, NY: Thieme.

Katz, 1., Chasin, M., English, K., Hood, L. 1., & Tillery, K. L. (2015). Handbook of clinical audiol-
ogy (Tth ed.). Philadelphia, PA: Wolters Kluwer.
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Memory and Language, 65, 145-160,

MeGurk, H., & MacDonald, J. (1976). Hearing lips and secing voices. Nafure, 264, Td6-748,

Malte, 1. (2002). The fuman brain: An infrogiction fo its funciional anatomy (5th ed.). 1. Louis,
MO: Mosby.
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CHAPTER 3

PHON
WARM-UP

This is the first “learn by doing” chapter. [ts topic is phonetics, an essential tool in assessment

= NICs

and treatment of children with speech sound disorders. Topics include:

®m Transcriplion

® International Phonetic Alphabet
m MNotations

m Exercizes

I hope on nompletiﬁ"g; [ 1

B Appreciate thp" {
transcription

® Know where to find consonant and
vowel charts

® Understand basic phonetic notations

®m Complete speech exercises on phonetics

Key Words

Key words you will encounter in this chapter

International Phonetic Alphabet
Brackets

Slashes

Phonemes

% becomes ¥

Broad transcription

Marrow transcription

Trochaic stress
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Transcription

If you ever wondered why we transcribe speech, consider four short words

Knee
Key
King
Peak

In these words, four different letters and letter combinations represent a single vowel:
the “e” sound in knee (ee), kev (ev), king (1), and peak (ea). Further, in knee the & is silent
and in king the » and g coalesce to form a single sound. Similar inconsistencies between
pronunciation and spelling eccur throughout English. If this weren’t confusing enough,
remember that the same leter can also represent different sounds, as in peck and Pete.

Blame the confusion on the printing press, which five centuries ago helped cement
the English spelling system (Baugh & Cable, 2002). Since then, spelling of words has
changed much more slowly than changes in pronunciation. 17 you sulfered mastering (or
not mastering) the oddities of English spelling in grade school, you may envy speakers of
Hawaiian, a language which was set in writing far more recently than English and shows
a much closer approximation berween s spoken and written forms. In Hawaiian and
other languages with relatively new written traditions, spelling typically is a reasonable
approximation of pronunciation (Elbert & Pukui, 2001},

International Phonetic Alphabet

The International Phonetic Alphabet (IPA) of the International Phonetic Association
(200%) offers the most widely used system of phonetie transeription. Tables 5-1 through
5-3 list the most frequently encountered [PA symbols for English consonants, vowels,
and diphthongs. You will notice there are two vowel charts, That is because there are two
widely used ways 1o describe vowels. Other systems of transcription also exist. I your
training is a syslem other than IPA, you will have a small extra step translating between
that system and the one this book uses.

* !

;ﬂntm caution with articulatory definitions on consonant and vowel charts,
e IPA lists [i] as made with the tongue tip raised, though a quick survey
and a little introspection shows most make [i] with the tongue tip down.
sounds show similar articulatory variability, including [s] (tongue tip raised
or lowered). Consonant and vowel eharts typically do not show such variations.
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I ]
Close mid e ] e ot
Open mid € A 3

-
Open a a
Tongue Spread — Lips — Rounded
Position
Notes.

1. For convenience, the vowels i] and |u] (which are often pronounced as diphthongs) are transcribed
as [i] and [u], respeciively.

2. Open replaced low and close replaced high in the revised International Phonetic Alphabet (Interna-
tional Phonetics Association, 2003).

3. Diphthongs:
[21] = ongue begins as for |3] and moves woward [if
[a1] = tongue begins as for [a] and moves wward [i]
|aw] = wongue begins as for [a] and moves woward [o]
[#] = tongue shape has both Ja]-like and |r|-like qualities

High i u
1 o

High mid el 2 & ou

Low mid E A 3

&

Low a a

Tongue Spread — Lips — Rounded

Position

Note. Insicad of close and open, some vowel diagrams use high and low,
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MNotations

Extensive use of notations is rare in clinic practice and I generally avoid their use in
this book. Still, some notations are necessary; and others, although not necessary, prove
exiremely convenient.

[loar//?

Brackets (sometimes also called square brackets) indicate a phonetic transcription, and
slashes indicate a phonemic transcription, Within our profession, the convention is you
can place single sounds, groups of sounds, and entire words or phrases within brackets
or slashes, The following examples demonstrate the use of this notation:

|. Example: The consonant b as in bet.
MNotation: [b] or /b/

2. Example: Voiceless stops.
Notation: [ptk]or/ptks

3. Example: The word deep.
Notation: [dip] or /dip/

I typically transcribe a child’s speech within square brackets (e.g., bee as |bi]), because
they imply nothing about the phonological status of the transcribed sounds. Slashes
(e.g., bee as /bif) indicate that the transcribed sounds are phonemes; that is, the sounds
can distinguish between words in the child’s speech, just as p and b do in adult English
pea and bee.

Determining which sounds are phonemes in a child's speech is a controversial pro-
cedure and clinicians seldom perform it in most clinic settings. For this reason, except
when a clinician undertakes a phonemic analysis, | enclose a transcription in square
brackets rather than slashes. Ball, Miiller, and Rutter (2009) offer a similar perspective.
Additionally, they recommend the addition of straight vertical lines when a clinician
believes sounds are constrastive in a child’s phonological system.

X =y or yix?

The literal meaning of the first notation is “x becomes y™; the literal meaning of the
second notation is *y for x." Both notations provide simple ways to describe speech
changes. The arrow appears in linguistically oriented approaches, and the slash in more
traditional approaches. The book favors “x becomes ¥ because 1 find it more intuitive.
The following examples demonstrate these notations:

|. Example: The child says [w] for [r].
Notation: r— wor wir
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62
2. Example: The child says fricatives as stops.
Notation: fricatives — stops or stops/fricatives
3. Example: The child deletes both members of consonant clusters.
Notation: CC — o or o/CC
x = yiz

This algebraic-looking notation literally means, “x becomes v in the environment of
z.” The notation describes how a phonetic or word environment affects production of
speech. The xand y can be anv aniculation and phonological unit— features, consonants,
vowels, individual sounds, syllables, or stress. The = typically iz a distinctive feature,
consonant, vowel, a syllable boundary (symbolized as 5), or a word boundary (symbol-
ized as “#"'). The following examples demonsirate the use of this notation:

bt

Example: The child says liquids as glides in the beginning of words.
Notation: liquids — glides/d

. Example: The child savs [s] as |£] between vowels,

Motation: s — 2V v

- Example: The child says |g] as [k] at the end of syllables.

Notation: g — k/ 5

. Example: The child deletes the first member of a consonant cluster in the beginning

of words,
Notation: CC — aC/#



CHAPTER 5

PHOMNETICS WARM-UP &3

Exercises

Exercise 1

This and Exercise 2 provide practice using distinctive features to classify speech sounds.
The first exercise asks you to identify speech sounds within a sound class, and the next
exercise asks you to identify sound classes based on the sounds they contain. (Hine: If
you don’t remember—or don't know—a phonetic term, Appendix B contains a long
list of speech terms.)

Froblem

SE8

= B T I P

. Which sound classes are obstruents? This is an example.
. Which consonant places of production are labial?
. Which vowels are front?

Which consonant is a voiceless alveolar fricative?
Which feature distinguishes [f] from [v]?
Which features distinguish |pl from [d]?

. Which sound is voiced, interdental, and fricative?
. Which sound is palatal?

. Which sound is liquid and eentral?

. Which sounds are voiceless stops?

. Which sounds are approximants?

. Which sound is lateral?

Answer Sheet

bt = o WO

R -

. Obstruents: oral staps, fricatives, affricates
. Labial:

Front:

. Voiceless alveolar fricative:

. If] from [v]:

. |pl from [d]:

. Voiced, interdental, fricative:
. Palatal:

. Liguid and central:

. Voiceless stops:

. Approximants:

. Lateral:
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Exercise 2

Understanding a child’s speech abilities ofien requires identifying the sound class to
which groups of sounds belong. This exercise provides practice in this important aspect
of elinical care. Unless specifically asked, it isn't necessary to list all of a sound’s dis-
tinctive features. To illustrate, the complete list of distinctive features for 1] is voiced,
alveolar, liquid, and lateral, However, as 1] is the only lateral in English, the distinctive
feature lateral is sufficient 1o distinguish 1] from all other sounds.

Problem

Use distinctive features to define the sounds and groups of sounds listed on the answer
sheel. The first word is an example.

Answer Sheet

- fv: labiodenial
I:

ptk:

5

Ir:

i

. i(Table 2);

. i({Table 3):
.tdnszlr

. kegn:

- ST S PR

e
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Exercise 3
Special notations are a convenient type of shorthand. This exercise provides practice in
their use.
Problem

. Make a phonemic transcription of & in key. This is an example,
. Make a phonetic transeription of & in key.

. Make a phonetic transcription of duke.
. Indicate that a child says [t] as [d], using both linguistically based and traditional
nolations.
6. Indicate that a child says liquids as glides, using both linguistically based and tradi-
tional notations.
7. Indicate that a child deletes the second consonant in clusters containing two conso-
nants, using both linguistically based and traditional notations.
8. Indicate that a child says [g] as |k] at the ends of words.
9. Indicate that a child says voiceless fricatives as voiced fricatives between vowels,

I
2
3. Make a phonetic transcription of bilabial oral stops.
4
3

10. Indicate that a child says fwe as [tu] or [du].

Answer Sheet

. phonemic: /&

. phonetic:

. bilabial oral stops:
. duke:

. [t] as [d]:

. liquids as glides:
. deletion:

. gl as |k]:

. between vowels:
10, tu] or [du]:

Wofa =] On o oh b W R =
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Exercise 4

Speech sounds (consonants, vowels, and diphthongs) are often the major focus of eval-
uation and treatment. A transcription that includes only the sounds in the consonant
and vowel charts is a broad transeription, A more detailed transcription of speech
is a narrow transcription. Appendix A at the end of this book contains diacritics and
special symbols for narrow transeription. This and Exercise 5 provide practice in broad
transcrplion.

Problem

Transcribe each word on the answer sheet as you would say them carefully in isolation;
or, benter yet, have someone say each word carefully and slowly and transcribe that
person's speech. Fire first word is an example.

Answer Sheet

1. Car: ket

2. Thin:

3, Unite:

4. Brew:

5. Giving:

6. Fingemail polish:
7. Century:

8. Please:

9. Winter:
10. Between:
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Exercise 5

For additional practice, use a broad transcription to transcribe the following words,
giving special attention to any sounds you may have mistranscribed in Exercise 4.

Problem

As in the previous exercise, transcribe each word as you would say it carefully in isola-
tien; or, better yet, have someone say each word carefully and slowly and transcribe that
person's speech.

Answer Sheet

Doz

. Money:

Sat:

Judge:

. Mastering:

. Phonetic symbols:
Sheep:

Loud:

. Ketchup:

Yes:

=T T - Y T S PUR

._.
=
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Exercise 6

Syllables play an important rale in the assessment and treatment of speech sound disor-
ders. Many children in earlier developmental stages, for example, have difficulty pro-
nouncing voiceless sounds in the beginning of syllables and words, leading them to say
words such as per and tee as bee and doe, respectively. Many children also experience
difficulties pronouncing voiced sounds at the end of syllables, leading them to pronounce
words such as pig and bib as pick and bip, respectively. Other influences of syllables
on speech also oceur in more advanced developmental stages. This exercise deals with
syllable structure and the Exercise 7 focuses on syllable sequences.

Problem

Transcribe the words and phrases on the answer sheet and then place § (for syllable)
above your phonetic transcription, drawing lines between 8§ and each speech sound in
the syllable. Say the words slowly and carefully. The first word is on evample, Next,
transcribe the phrases “it is” and “this time,” again, saying the phrases once slowly and
carefully and then quickly and casually. Describe in the discussion guestion how their
syllable structure changes in more rapid and casual speech. (Hine: Listen carefully 1o the
last consonant in *it" and “this.™)

Answer Sheet
5

l. Diaper: dl}a pa
2. Pretend:

3. Banana:

4, Branches:

5. Abalone:

6. Winter:

7. Iuis:

8. This time:

9. For discussion:
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Exercise 7

Mot all sequences of sounds in syllables are equally difficult. For example, all other
things being equal, a child is likely to experience less difficulty with a CV sequence (as
in fwa) than a CCCVC sequence (as in sirap). This exercise provides opportunities to
identify sequences of syllables in words.

Problem

Describe the words on the answer sheet in terms of sequence of consonants and vowels
within the syllable. Indicate syllable boundaries with a period (). The first word is an
example, (Hine: Indicate syllable boundaries as you would say the words and phrases
slowly and carefully.)

Answer Sheet

. Below: CKCV

. Sunday:

. Infatuate:

Eye:

Winter:

Egg:

Etch:

. Powerful emotions:
. Spread:

. Knight:

-

=



70 PART I FOUMNDATIONS

Exercise B

Stress is yet another dimension of speech that can influence a child’s ability to pronounce
words and phrases. For example, because English favors words with stress on the first
syllable (called a trochaic stress pattern), a child in an earlier stage in development
may delete the first unstressed syllable in words such as banana and beginning, while a
more developmentally advanced child may continue 1o have difficulty with unstressed
syllables in longer words such as refrigerator and asirenomy. This exercise provides
opportunities o idemify primary stress in multisyllabic words,

Problem

Identify which syllable in each word receives primary stress. Although it is not neces-
sary to do so, you may also wish to capitalize all the letters in the syllable that receives
primary stress. The first word is an example. (Hint: |f vou experience problems identify-
ing the syllable that receives primary stress, say each word several times, changing the
syllable that receives primary stress. For example, pronounce balloon with exaggerated
primary stress as BA lloon and ba LLOON. The pronunciation that sounds most natural
is likely the one with primary stress on the correct syllable.)

Answer Sheet

. Begin: be GIN
. Bishop:

. Happiness:
Astronomy;:
Telescope:
Meadow:
Failure:

. Apologize:

. Believer:
Astrophysics:

© @ NS s W=

._.
=
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Exercise 9

This exercise focuses on analyzing assimilations in words, a frequent occurrence in the
speech of younger children. The first two questions ask you to define the difference
between progressive and regressive types of assimilation. The remaining seven ques-
tions ask you both to identify the type of assimilation—progressive, regressive, or both
progressive and regressive—and, much more importantly, provide a reasonable phonetic
explanation for why the assimilation occurs.

Problem

1. What is progressive assimilation? This is an example.

2. What is regressive assimilation?

3. Why is [m] wsually a dental consenant in the word renth? (Hine: For this and the
following questions, provide a reasonable phonetic explanation for why the assimila-
tion occurs along with identifying whether the assimilation is progressive, regres-
sivie, or both.)

4. Why is [r] usually voiceless in pride?

. Explain in your own words why some speakers say sandwich as samwich.

6. Explain in your own words why people often pronounce semething with a [pl
between the [m] and [0]. (Hinr: The same explanation illustrates why most speak-
ers place a [p] between [m] and [5] in Chomsky, leading that well-known linguist’s
name o be pronounced Chompsky.)

7. Explain in your own words why a child might pronounce the final [d] in bead as [b].

8. Explain in your own words why a child might pronounce peak as [kik].

9. For discussion: Explain in your own words why a child might correctly pronounce
[t] as [t] when the sound occurs before front vowels (for example, in words such as
tea), but might pronounce [t] as [k] when the sound occurs before back vowels {for
example, in words such as fwa).

LM

Answer Sheet

Progressive assimilation: influence af an earlier sound on a later sourd
. Regressive assimilation:

Tenth:

Pride:

. Sandwich:

. Something:

Bead:

Peak:

. For discussion:

e R
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Conclusions

Topics addressed in this chapier, the first of four “leam by doing” chapiers, include

1. Phonetic transcription provides an unambiguous record of speech.

2. The International Phonetic Alphabet (IPA) provides a well-established catalogue of
phonetic symbaols.

3. Special notations sometimes are convendent in transcribing and analyzing speech,

4. Practice exercises prepare you for the analysis of speech sound disorders.

Review Questions

. What is the definition of 1PAT

. What do some phonetic transeription systems use instead of close and open?

. What do square brackets imply about the phonological status of the transcribed
sounds?

. What are phonemes?

. Give an example 1o show you understand the use of the notation “x — "

. What is the difference between a broad transeription and a narrow transeription?

What does the symbol § mean?

. What does CV mean?

Ll b =

o =1 & WA

References

Ball, M. )., Miller, M., & Ruiter, B, (2009}, Phonology for conmmmnicarion disarders. Hove, UK:
Psychology Press.

Baugh, A., & Cable, T. (2002). A history of the Englizh langurage (5th ed.). London, UK: Routledge.

Elbert, 5., & Pukui, M. (2001). Hawaiton granmar. Honolulu, HI: University of Hawaii Press.

Intermational Phonetic Association. (2005). ftermational phonetic alphaber. Retrieved from hitpaf
www. langsei.ucl.ac.uk/ipafindex






CHAPTER 6

INFANTS

Because an infant cannat k‘nmif hr:fomhand which language they will learn, a child is born
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Learning Objectives

Key Words

[ hope on completing the chapter you will Key words you will encounter in this chapter

® Understand why an infant begins life
capable of learning any language.
B [escribe how intonation helps an infant

Categorical perception
Primary auditory cortex
Reflexive vocalizations (vegetative

communicate when the meaning of sounds),
words ig unclear. Cooing
® List three contributions of babbling to Vacal play

future speech development.

Canonical babbling (babbling)
8 Describe how an infant learns to speak.

Reduplicated babbling 5
Monreduplicated babbling ¥

i Variegated babbling (jargon)
& Bonding
5 Speech input

'-f‘ Motherese
| Familiar social routines
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Speech Perception

You don’t want a newbom in your phoneties class if it is graded on a curve. The world's
languages contain approximately 600 different consonants and 200 different vowels
(Ladefoged, 2001; Ladefoged & Johnson, 20100, and an infant is born potentially able
to hear all of them. Development of speech perception in infants largely consists of fine-
tuning a child"s abilities to fit the sounds in the language of the community (Kuhl, 2004,
2007; Mehler, Bertoncini, & Barriere, 1978; Vihman, 1996; Werker & Hensch, 201 5; Zhao
& Kuhl 2016). Major perceptual developments occur in intonation and speech sounds.

Intonation

An infant’s education in speech begins before birth while floating in the wormnb and hearing
mother’s voice as she speaks. Do you remember that swimming pool game in which chil-
dren speak o each other under water? That may be like what an unbomn child hears when
their mother speaks: mostly intonation, very litle information about consonanis and vowels.

| Know That Voice

Researchers know that an unborn infant hears mother’s voice because a newborn will
tum toward a recording of her voice when it plays from a speaker on one side while
another’s voice plays on the other side {(Mchleretal., 1978). Such recognition may foster
bonding between infant and parent early in life when a child is maximally dependent on
others to survive. Infants continue to pay attention to intonation as they grow.

Development

At 3 months, an infant may imitate the intonation contour of a caregiver (Gratier &
Devoucher, 2011}, Throughout infancy, intonation helps a child communicate even when
the meaning of words is unclear, To illustrate, near six months, a child may stop an activ-
ity when a parent says #o in a commanding voice (Hedrick, Prather, & Tobin, 1984).
Parents often assume this shows a child understands no and, by ceasing the action, is
demonstrating compliance, However, compliance is based on intonation, rather than
knowing what ne means. It's too perverse to recommend, but if parents wished, they
could say yes instead of no (or dog or bus, for that maner) with a commanding voice and
a 6-month-old child would likely respond as if no were spoken.

Speech Sounds

To acquire a language, an infant must discover individual sounds buried in the rapid flow
of speech—not an easy task, since people seldom speak sounds in isolation. Sounds
change in pronunciation depending on syllable position and presence of adjoining
sounds, and people speak al rates of nine or more sounds per second. Finding speech
sounds would probably be impossible were it not for an infant’s mammalian heritage,
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which includes possessing a cochlea and hearing mechanism capable of categorical
perception—that is, able to divide the speech stream into individual sounds (Eimas,
Siqueland, Jusezyk, & Vigorita, 1971; Jusezyk, 1992).

Categorical Perception

Categorical perception divides the flow of speech. It exists at birth. When tested in
the weeks following delivery, an infant’s perception of speech sounds in the ambient
language is the same as their perception of speech sounds in other languages. During
infancy, experience shapes a child’s speech perception abilities, and by the first birthday,
a child has superior perception for sounds in the language spoken in the community
compared to those in other languages (Kuhl, 2010; Zhang & Merzenich, 2001). Accord-
ing to Kuhl, during infancy, a child moves from “a citizen of the world™ to a citizen of a
specific language. The presumed neurological basis of this change in speech perception
is maturation of the primary auditory cortex, which is a sensory area adjacent to Wer-
nicke’s area in the temporal lobe (Pascallis, de Hann, & Nelson, 2002).

Vocal Production

Infant vocalizations provide “practice”™ for later speech development (Bleile, 1998;
Bleile, Stark, & Silverman McGowan, 1993; Jusczyk, 1992; Locke, 1983; Locke &
Pearson, 1992; Vihman & Miller, 1988). Infant vocalizations establish a connection
between their speech perception and voeal production systems, a link between ear and
mouth. An infant who vocalizes mmm, for example, leamns that closing the mouth, vibrat-
ing the larynx, and emitting air through the nose creates the perception of m (Goldstein
& Schwade, 2008).

As Table 6-1 indicates, vocal production in infants proceeds in five stages (Gold-
stein & Schwade, 2008; Gratier & Devouche, 2011; Stark, 1980). OF the five stages,
give special attention to canonical babbling (the fourth stage), because, arguably, it is
the one most relevant to future speech development. Infancy ends with the child vocally
in control of a small repertoire of sounds and syllables that serve as material for future
waord building,

TABLE 60—

1. Vocal Development in Infants
| i

Age Vocallzations

-2 months Reflexive vocalization
2—4 months Cooing

4—6 months Vocal play

610 months Canonical babbling
[0=12 months Variegated babbling

Sources: Stark (1980) and Oller (1992).
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Reflexive Vocalizations

Mammalian oral tracts are noisy, as anyone who has spent time around cows and pigs
will agree. During the first few months, an infant’s sound making consists of reflexive
vocalizations (also called vegetative sounds), which occur as a by-produet of breathing
in and out while moving the tongue and javw. When the mouth is relatively wide open, a
sound may emerge that seems vowellike, and when the articulators are relatively elose
together, a sound may emerge that seems consonantlike.

Something like an [el

To illustrate, suppose an infant is sitling up with the tongue lying flat in their mouth, and
they breathe out. The result will likely be a sound something like an |e]. However, the
sound is not a true vowel because it lacks the fine motor coordination and timing of an
adult vowel. Another way 10 say it: |e| is just a zound that eccurs when the tongue lies
flat in the mouth and the other articulators are far apan, Similarly, ifan infant’s anticula-
tors are closer together when they exhale {or inhale, for that matter), they will make a
consonantlike sound. The origin of vowels and consonants lies in those first few months
as an infant makes reflexive sounds while opening and closing the mouth.

CLINIC BOX: Wow! Quite a Difference

Cooing

'_Eln_; reason an infant doesn’l sound like an adult is that their voeal tract is startling
different than ours (Kent & Murray, 1982). An infant’s vocal tract is approximately
7 to 8 cm at birth (our adult vocal tracts are 15 to 18 cm) and an infant’s larynx lies
high in the throat, providing protection against choking, while ours lies midway in
our throats (Vorperian et al., 2009). The larynx gradually descends during infancy,
though it does not reach its mature throat position until the middle of the second
i :.re'a: Additionally, an infant's tongue lies more forward in the mouth than ours, and
ﬂ!ﬂr"-’l:im] tract is a gradual slope and ours is right bending. Their velopharynx and
T 'Riﬂ""“s also lie closer together compared to ours (Bosma, 1986).

Mear two to four months, sounds made toward the back of the mouth (cooing) become
more prevalent among an infant’s vocalizations. You may hear sounds that are [k]-like,
lgl-like, and |x]-like, and other sounds that you can only classify as “velar or pharyngeal
fricative maybe kinda voiced sorta things.” Here are three altemative explanations for
why an infant’s vocalizations change from reflexive to cooing:

1. Around three months, myelination (myelin is a white fatty substance that covers
axons), which proceeds rapidly during the first year, reaches the area of an infant’s
motor hemunculus (an electrical depiction of the nerve endings of the body) that
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controls movements to the back of the mouth, somehow favoring production of those
sounds (Evans & Hutchins, 2002).

2. Another possible explanation is that the larynx, which descends the throat during the
first and second year, allows an infant to produce a wider variety of sounds.

3. Other possible explanations for this intriguing developmental change could invalve
the oral structure, which changes considerably during infancy.

Vocal Play

Mear four 1o six months, sounds near the front of the mouth (vocal play) become promi-
nent ameng an infant’s vocalizations. Sometimes investigators call this stage sound play.
During this stage, you may hear raspberries, trills, and [b]-like and [d]-like sounds.

Canonical Babbling

Canonical babbling (or simply babbling, if you prefer) is defined as sound making
in which 20% or higher of the vacalizations contain a consonant and vowel within the
same syllable. These vocalizations occur among an infants sound making between six
to ten months.

Chickens and Eggs

Canonical babble consists either of repetitions of a same consonant in a syllable, such
as |ba ba ba| (called reduplicated babble), or repetitions of different consonants in the
same syllable, such as [ba da da| (called nonreduplicated babble). Which comes first,
reduplicated or nonreduplicated babbling? Researchers once believed that reduplicate
babbling preceded nonreduplicated babble, but research now indicates that the two typi-
cally co-occur in infant vocalizations and that one type need not precede the other.

Why It Matters

Canonical babbling matters because it advances speech development in at least three
ways: syllables, speech sounds, and individual differences.

m Syllables: Syllables are a foundation of language. Think of them as train cars
that carry conscnants and vowels. Cancnical babbling represents an infant"s
growing ability to pack consonants and vowels into syllables, controlling time
transitions between sounds lasting less than one-third of a second.

® Speech Sounds: Amazingly, under five months, infant vocalizations around
the world sound similar (Boysson-Bardies, & Vihman, 1991). To illustrate, a
4-month-old in France vocalizes the same sounds as one in the United States,
Indonesia, or Tibet. By 7 months, something has changed: French babies babble
more French sounds, American babies babble more English sounds, and so forth.
Canonical babbling reflects the effect of an infants’ increasing exposure to and
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experiences with the ambient language (Mihman, 1996). These babbled sounds
provide building blocks for a child’s spoken words.

® Individual Differences: Infants vary in the sounds they babble, For example,
you may hear one infant babble [ba ba ba), another [da da da], and yet another
[ba da ga]. Years ago, Menn (1976) proposed that this variation results from an
interaction between three factors: size and shape of the oral tract, the articulators,
and chanee. To illustrate the general idea, an infant who is breathing out and
happens to close and open the lips at the same time may babble [bal, while
another infant who happens to raise and lower the tongue Lip to the alveolar ridge
while breathing out may babble [da), or if the velum is lowered, [n].

Why do infants tend to babble certain sounds but not ethers? That is, why can you observe
many infants babble [ba ba ba] or |[da ma bal, but you will have great difficulty finding
one babbling |ra ra ra]? Within Menn's perspective, the reason lies in the size and shape
of an infant’s oral tract and articulators, which make it more likely to stumble vocally on
certain sounds than on others. To illustrate, an infant is more likely to vocally stumble
on [b], [d], and [m] than [I] or [r]. This docs not preclude the possibility of you someday
discovering an infant who babbles [la la Ia], [ra ra ra], or even [la ra la]. However,
given the size and shape of the oral tract and articulators, you will probably have to wait
a long time o find an infant who vocally stumbles on those sounds,

Variegated Babbling

Variegated babbling (also called jargon) is canonical babbling under an adult-sounding
intonation contour. It appears in the sound making of some—though not all—infants
near ten to twelve months. Variegated babbling may reflect an infant's awareness of

intonation combined with a growing ability to control canonical syllables. The result: to
a listener, it sounds like an infant is babbling in sentences.

CLINIC BOX: A Comfort Zone

;ﬁnm.‘l‘nnl vocalizes more when they are in their comfort zone, a state of well-being
that can occur any time of day or night, with or without someone being present.
‘Waking and drifting off to sleep are often preferred times for an infant to vocalize.
To discover if an infant vocalizes when no one is present, consider asking a family
member to purchase a baby monitor. If a baby monitor is not an option, listening

'bé]iind,n,n open doorway will do. Chapter 16, “Developmental Goals,” discusses this
"‘*t‘l:;pmﬁ'qm aclinical perspective.

Summary: In a Word

In a word-—more accurately, in several sentences—in the first year, an infant makes

greal progress in speech perception and vocal development, the two building blocks of
sound communication:
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Infants pay close atténtion to intonation.

Categorical perception helps an infant discover individual sounds within the
stream of speech.

The earliest vocalizations arise while breathing and moving the mouth.
Voealizations progress to sounds in the back and then front of the mouth.
Babbling establishes an infant’s ability to make sounds in syllables.

The first year of life closes with infant babbling cccurming under an adult-
sounding intonation contour.

Sound Communication

Through a combination of brain growth, stimulation from the environment, fine-ining
of pereeptual abilities, and vocal practice, an infant lays down the foundations for future
developments in communication. The major topics in sound communication in infants are

® What an Infant Learns
® How an Infant Leamns
m Pulling It Together

What an Infant Learns

A child does not begin life knowing that sound plays a special role in communication.
Learning such basic things as sound can meéan and the “my tum-your turn™ pattern
of conversation are major accomplishments in infancy (Bruner, 1983; Wittmer &
Petersen, 2017).

Sound Can Mean

An infant’s world is a rich stew of sights, touches, smells, and noises, including machines
rumbling, animals barking and mewing, air moving, and fabric rustling—not to mention
people laughing, grunting, crying, and speaking. Categorical perception leads to an early
realization that sounds people make may carry meaning (Chang & Thompson, 2011;
Jusezyk, 1992). Thus, even as young as 4 to & months, an infant may tumn on hearing
their name, and a few months’later, may look when someone names a family member
(for example, “Where 15 mommy?").

My Turn=Your Turn

Conversations arelike'a game of catchiin which people toss sound back and forth (Fill-
more, 1975), As discussed'in Chapter 1, “Speech,” during a conversation, one person
tosses a ball of sound and the other person catches it, tosses it back, and so the conversa-
tion goes: back and forth; back and forth. During the first year, a child acquires rudimenis
of “serve and return! conversational tum taking. By as early as 3 to 4 months, an infant
may vocalize when spoken to, and by 5 to 6 months, may play sound and gesture games



82 PART II SPEECH DEVELOPMENT

such as “peek-a-boo,” though the parent may need to “take both sides of the conversa-
tion,” moving their own and the infant’s hands (Hedrick, Prather, & Tobin, 1984). By 9
to 10 months, an infant may initiate such games.

CLINIC BOX: Mature or Murtura?

Today almost all researchers agree that speech acquisition requires both a brain
capable of leaming and an environment dedicated to teaching, Thirty years ago, this
reasonable sounding perspective would have been scientific heresy. At that time,
much of the academic world interested in child development divided itself into
W0 camps. A strong nativist view, which dominated much of linguistics, held that
language learning resulied from the unfolding of a genetically determined program
(Chomsky, 2002, 2006). An equally uncompromising version of behaviorism, which
dominated much of psychology, held that leamning in children resulted solely from
environmental factors (Skinner, 2014, 2011). Thirty vears of research suggests that
strong versions of both nativism and behaviorism are incorrect: speech leaming
in children is not “all genes™ or “all environment,” but results from an interaction
:f]_iga_tﬁﬁeen-the two,

How an Infant Learns

How does an infant discover that one lump of sound means mommy and that another
lump means daddy or car or something else entirely? How does an infant learn that in
convérsations sound volleys back and forth? Answening frow guestions are critical to
helping an infant at risk for future speech difficulties (see Chapter 16, “Developmental
Goals"). Probably every clinician offers a different explanation for fiow. | suggest that
bonding, speech inpul, and familiar social routines are eritical to placing an infant on
the road to language.

Bonding

Bonding provides the emotional connection a parent needs to devote the enormous time
and effort required to raise an infant. In the absence of bonding, would a caregiver go
without all but a few hours of sleep during the first months of an infant’s life? Care for

a sick infant? Change 3,000 diapers (the average number of changes in a child’s life)?
Probably not.

Promoting Bonding. Successful interactions between a caregiver and an infant help
to promote bonding. An early success for a mother may occur when a newborn hears her
voice and looks toward her. Guiding an infant 1o sleep through the night can be another
form of success, as can providing the care that helps a sick infant become well. Even
diaper changing, not typically a caregiver's favorite occupation, provides opportunities
for successful interactions and a feeling of 1aking care of a basic need of your child.
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Speech Input

Adult speech has the power to transform the noise in a child’s world into a ladder for
learning (see Chapter 18, “Talking with Children™). Speech input that facilitates learning
holds a ehild’s interest, changes in response to a child’s shifis in attention, and contains
modifications that accommodate a child’s experiences and developmental level (Gald-
stein & Schwade, 2008; Kuhl, 2004, 2007; Ramirez-Esparza, Garcia-Sierra, & Kuhl,
2014, 2017). Motherese, Fatherese, and, more recently, Parentese are names of speech
modifications made by adults when talking with infants.

Capturing an Infant's Attention. Motherese characteristics are vocal “ploys” to
eapture and hold an infant’s wayward attention. They include

® Higher than usual pitch

m Talking about shared perceptions
B Exaggerated intonation

B Use of repetitions

m Calling attention to objects

Specch characteristics of Fatherese are somewhat different than Motherese (Shute &
Wheldall, 1999), especially when fathers play with boys. Father’s speech to infant girls
has characteristics like those in Motherese (Lewis & Gregory, 1987).

Familiar Social Routines

The third critical factor for speech learning is familiar social routines (a reoccurring
event or situation involving at least two people) (Bruner, 1983; Conboy & Kuhl, 2011;
Metzoff, Kuhl, Movelian, & Sejnowski, 2009; Snow & Goldfield, 1983). The following
analogy (hopefully) gives some insights into why familiar social routines matter so much
in specch leaming,

The Strange Case of Deeb. Picture yourself on a busy street in a far country (1
don't know where, just someplace far away). People are hurrying by, talking and gestur-
ing, ears and buses beeping, lights flashing, displays in gaudy store windows beckoning.
People utter streams of sound at one another, gesturing. Maybe someone stops, looks at
her companion, waves her arms, and among her stream of noise you hear something that
sounds like deeb. You wonder: What does deeb mean? Is it a noun? A verb? Oris it even
a word? Or is it part of a word, or several small words?

If leaming the meaning of deeb seems hard in such a situation, imagine how much
more challenging it would be for an infant. After all, at least you know that language
underlies the human nomse, and that the rushing air contains such things as sentences,
words, and speech sounds. Also, you and the other people on the street share a common
knowledge about communication, 5o, though you may not know what their words mean,
you know that sound carries meaning and you have some sense of things that people
likely talk about. Mot so for an infant, who has a far less well-developed brain and
does not share an adult’s communication knowledge, And remember, talk is fast—9 to
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13 speech sounds reach an infant's ear every second—and understanding speech requires
interpreting events lasting one-third of a second,

Finding Deeb. Now imagine a different situation: you are in a grocery store in the
same far country, purchasing food. You place your food on the conveyer belt, the clerk
rings up the costs, sireiches out his hand, and says, deeb. You put money in the clerk’s
hand, he takes your money, and returns your change. You then pick up your bags and
walk oul the door having successfully purchased your groceries because you figured out
that deeb means something like Please, pay me,

How did you do it? That is, how did you figure out what deeb means? The answer is
that you know the social routines of grocery stores: the customer collects food, brings it
to a checkout counter, the clerk rings it up, and then asks for payment, In this way, your
knowledge of a familiar social store routine, acquired over many repetitions of the expe-
rience, allows you to narrow down the possible meanings of deeb and buy your groceries.

Insight into Infants. Ifthat analogy makes sense 1o you, then you have an insight into
the value of familiar social routines in speech learning. Rather than a grocery store, an
infant’s routines include mealtime, diaper changing, bedlime, and playtime—all interac-
tions with caregivers that occur over and over, in which an infant hears the same words
every day referring to objects and activities that they can see and touch. IF bonding
motivates a caregiver Lo raise a child, and if speech input simplifies language for a child,

then familiar social routines provide rhe location where leaming speech for communica-
tion typically occurs.

Pulling It Together

These are major ideas in sound communication in infants
® An infant learns that sound can mean and that conversations involve taking turns
with sound,

B A child needs both a brain able to leam and an environment dedicated to teaching
speech,
® Bonding provides the emotional connection a parent needs to raise an infant.

B Speech input in the form of Motherese transforms the noise in a child’s world
into a ladder for leaming,

® Familiar social routines provide an important location for learning.

Conclusions

This chapter discussed the following topics:

I. During infancy, a child lays down foundations for future speech development.

2. An infant begins with a speech perception mechanism capable of potentially hearing
all sounds in the world's languages, but they end the first year with a perceptual
system largely restricted to the sounds in the child’s language community,
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3. Whereas perception abilities begin widely and then narrow, voeal preduction begins
narrowly and then broadens, growing during infancy from vegetative sounds to a
small stock of consonants, vowels, and syllables.

4. An infant leamns such fundamental communication building blocks as the “my turn—
your turn™ structure of conversation and a small stock of word meanings.

Review Questions

1. Why does an infant begin life with a speech perception mechanism able of
learning any language?

2. Describe how intonation helps an infant communicate when the meaning of
words is unclear.

3. What is categorical perception?

4, List three contributions of canonical babbling to future speech development.

5. Explain in your own words why commonalities and individual differences arise
in canonical babbling.

6. At what age does an infant begin to demonstrate that they understand that sound
can mean?

7. At what age does an infant begin to demonstrate that they understand “my
turn—your tum" in conversations?

8. Explain in your own weords why bonding is important to speech leaming,

9. What is Motherese? Why is it important and what are its characteristics?

10. Why are familiar social routines important to speech leaming?
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CHAPTER 7

TODDLERS

Between their first and second birthday, a toddler goes from communicating through point-
ing, eye gaze, noises, and pulling by the arm, to expressing themselves primarily with words.
This impressive developmental advance is the subject of this chapter. Topics include:
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Speech Perception

During the first year, the environment shaped an infant’s speech perception mechanism
to fit the language of the child's community, This development provided the infant a
reliable madality through which to obtain information about the world. As the second
year of life begins, a child increasingly tumns these advanced speech perception abilities
ta the task of leamning word meanings. A toddler perceives, for example, that one sound
sequence means dog and another means car.

Development

Thanks to an early maturing primary auditory cortex, a toddler comes to the challenge of
speaking with the aid of advanced speech perception abilities (Maurer, 2005; Pascallis,
de Hann, & Nelson, 2002). However, speech perception errors still oceur; in fact, they
oceur 50 often and sometimes are so funny you find them sprinkled in comics and jokes.
To illustrate, a toddler may call a picnic table a pick me table or a NMew Zealand toddler
may call email an emu. Such errors are less a problem of a misfiring perceptual system
and more to do with inattention, distraction, and lack of world and cultural knowledge
(Brungart, 2001; Liebold, 2017).

Speech Production

During the first year, early sound making was a by-product of breathing in and out while
opening and closing the mouth; later, sound making included babbling a small stock of
sounds, syllables, and siress patterns. In the second year, a child increasingly expands
this small phonetic stock to build their first expressive vocabulary (words that a child
produces). As a toddler says these first words, they vocally “stumble on™ other sounds,
which further increases the stock of speech elements available for word building,
During the second year, clinically relevant developments in speech production

oceur in

® Consonanis

= Vowels

E Syllables

E Siress

Two notes before beginning

1. This chapter does not discuss phonological processes (errors affecting sound classes)
because they overlap in toddlers and early preschoolers; and so, to avoid redundancy,
the topic appears only in the preschooler chapter.

2. The chapier focuses on general patterns in development. The “learn by doing”
chapter contains exercises that focus on individua! differences in development.
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Consonants

Probably more information exists about consonant development than for any other
aspect of speech. Easily, the most complete information is for English, though—increas-
ingly—information about ather languages exists as well (McLeod, 2007). Clinically, you
typically analyze consonant development in toddlers in one of two ways:

m Consonant inventories
B Consonants cormect

Consonant Inventories

Phonetic inventories list the speech elements a child can produce. Mest often, the
speech element is a consonant, though you can make an inventory of any aspect of
speech (vowels, stress, syllable shapes, etc.). The important thing to remember about
consonant inventories (or an inventory of any speech element) is that it doesn’t tell you
if a child says it correctly—they only tell that a child produces it. Because yvou do not
specify correctness relative to the adult language, investigators call a phonetic inventory
an independent analysis (Stoel-Gammon & Dunn, 1985).

Why Would | Want to Do This?. A phonetic inventory describes a child’s universe
of speech-making abilities. Another way to say il: a phonetic inventory analysis tells you
what a child can do, rather than what they cannot do. To illustrate, an inventory analysis
may show a toddler makes an [m], even though the sound oceurs—incorrectly from an
adult perspective—beginning the word bee,

Inventory analyses find their greatest use with toddlers, when many pronuncia-
tions are inaccurate relative to the adult language. Table 7-1 shows the progression in
consonant development in toddlers based on consonant inventory (Stoel-Gammon,

TABLE 7-1. Consonant Inventories

15 months Initial 3 bdh

Final none —_—

I8 months Initial 6 bdmnhw
Final I t

24 months Initial i1 bdgtkmnhwfs
Final G ptknrs

Sonrce: Stoel-Gammon (1985),
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1985). Robb and Bleile (1994) report similar, though not identical, inventories. The
progression is
®m 15 months: A typical inventory might include three different consonant word
initially and none or one consonant word finally.
® 18 months: A typical inventory might include six word-initial consonants and
one word-final consonant, The word-initial consonant inventory may contain
voiced oral and nasal stops and one or two glides, while the word-final consenant
inventory may consist of a voiceless stop, perhaps [t].
& 24 months: A typical consonant inventory may contain 9 to 11 consonant
word initially and five to six consonant word finally. Word initial consonant
inventories may contain both voiced and voiceless stops, nasal consonants, and
several glides and voiceless fricatives. A word final consonant inventory may
contain voiceless oral stops, a nasal stop, and a fricative.

Correct Consonants

You can also look at speech development in toddlers by analyzing the consonants they
pronounce cormectly. Because correctness is determined relative to the adult language,
investigators call this a relational analysis (Stoel-Gammon & Dunn, 1985). Relational
analyses of consonant development in toddlers have found

1. Under 2 years, a toddler typically pronounces [m n h w p b| correctly in at least two
positions (word positions are initial, medial, final) (Sander, 1972).
. By 24 months, a toddlers list of correct consonants expands and the child may also
pronounce Imnhwpbygthkdgl.
3. Also near 24 meonths, a toddler pronounces approximately 70% of consonants cor-
rectly (Stoel-Gammon, 1987; Watson & Scukanec, 1997).

T

General Pattern. Both phonetic inventory and relational analyses suggesi that early
in life, a child’s consonants tend to be stops and glides, along with a few fricatives. Data
shown in McLeod (2007) and the review by McLeod (2011} of consonant acquisition
in 17 languages show a similar pattern, with the earliest oecurring consonants across
languages produced correctly by 75% of children being (mnhw jpbdtakgn f]. The
review of studies in Mandarin Chinese by Li and Carol (2017) show similar patterns.

Why? There is a reason stops and glides tend to be early acquisitions. Tables 7=2
(consonant inventories) and 7-3 (correct consonants) make this easier to see. The tables
show consonant classes organized by degree of constriction between articulators, orga-
nized from most closure (anticulators touching) to most distance {articulators farthest

apart).

Endpoints and Midpoints. The general pattern is that toddlers” first consonants tend
to be endpoints, primarily stops and glides. Think of those sound classes as endpoints
in a continuum of distance between anticulators. Stops (nasals and oral stops) lie at one
endpoint with complete closure between articulators, Glides lic at the other end of the
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TABLE 7-2. Consonant Inventories: Relationship between Development

and Articulator Distance

Hlops [ ba bd bdgtknq
Affricates

Fricatives fs

Liquids

Glides h h hw

TABLE 7-3. Cansonants Correct: Relationship between Development and
Articulator Distance

Stops bpmn bdgptkn
Affricates

Fricatives

Liguids

Glides hw hw

continuum with there being so much distance between articulators to almost be vowels.
Alffricates, fricatives, and liquids are midpoint sound classes.

Vowels

Toddlers are more advanced in vowel development than in consonant development
(Selby, Robb, & Gilbert, 2000). Early acquisitions typically include “comers” of the
vowel quadrangle [i u a a]. Mid vowels tend to come in somewhat later than open and
closed pure vowels (Bleile, 1988). Between 1;6 to 1;11, a toddler correctly produces
approximately 80% of their non-rhotic vowels (Pollack & Berni, 2003).

Syllables

Open syllables (syllables ending in a vowel) predominate, especially early in the second
year, Toward the year's end, a toddler often shows improved ability to close syllables
with a consonant, typically a nasal or voiceless stop.
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Stress

Words containing a single syllable predominate, though some two and even three syl-
lable words may also occur (Kehoe, 1997), Multisyllabic words most often consist of
two syllables and have primary siress on the first syllable. Pronunciation of banana as
|nana] and werbrefia as [bela] illustrate this pattemn.

Summary: Puzzle Pieces

Putting the pieces of the toddler speech perception and production puzzle together:
® Speech perception confusions result largely from lack of world knowledge and
inattention.

® Atoddler’s first consonants tend to be endpoints (stops and glides).
B Vowel development is in advance of consonant development,

m Open syllables predominate.

® Words with two syllables tend 1o follow a stress—unstreszed pattern,

Sound Communication

Through a combination of brain growth and environmental stimulation, during the
second year a child gradually discovers the power of speech for communication. During
this period, a family may frequently remind a toddler to “use your words.” Topics in
sound communication in toddlers include

B What a Toddler Leamns
® How a Toddler Leamns
u Pulling It Together

What a Teddler Learns

Major advances during the second year occur in speech for communication and expres-
sive vocabulary,

Speech for Communication

Achild’s discovery of speech for communication is not like a light bulb, dark one moment
and bright the next, but more like a new plant that grows roots, establishes itself, and then
spreads. By 12 10 13 months, a toddler may possess a few spoken words, though they
primarily communicate through voice and geswures (Hedrick, Prather, & Tobin, 1984),
A few months later, words take their place alongside gestures and vocalizations, and
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by 16 to 18 months, become the primary form of communication. During this perod, a
toddler may also begin combining words together, further expanding the range of things
about which they can communicate. By 24 months, a child’s communication may include
the regular use of two and three-word sentences (Brown, 1973).

Expressive Vocabulary

The size of a child’s expressive vocabulary grows in conjunction with increased use of
words to communicate, perhaps spurred by a growing neocortex in conjunction with a
rapidly maturing hippocampus, creating more things to talk about and a memory system
that retains more of what it learns (Dekaban & Sadowsky, 1978; Liston & Kagan, 2002),
As shown in Table 7—4, at 12 or 13 months, a toddler’s expressive vocabulary may
include two or three different words (Capute, Palmer, Shapiro, Wachtel, Schmidt, &
Ross, 1986). A few more words appear by 14 to 15 months. The pace of acquisition
quickens from 7 to 20 words between 16 to 17 months, and expands even more rapidly
after that, so that at 20'to 21 months, a child’s expressive vocabulary may include 50
different words, approximately a 25-fold increase in expressive vocabulary in 6 months,
By 24 months, a child's expressive vocabulary typically consists of more than 200 dif-
ferent words.

How a Toddler Learns

As with infants, toddlers depend on bonding, speech input, and familiar routines to
acquire specch for communication. Bonding moves a caregiver to devote the enormous
time and energy required to support the development of a child. Speech input translates
the complexities of language into & form that a toddler can learn. Familiar social routines
evolve, adapting to a child's developmental changes. Important developmental changes
in communication during a child’s second vear include

m Changes in Motherese
m Meeting a Challenge

FABLE 7-4. Growth in Size of Expressive Vocabulary in Toddlers

12 to 13 months 2 to 3 words
14 to 15 months 4 to 6 words
16 to 17 months 7 to 20 words
20to 21 months 50 words

Sewrce: Capuwie, Palmer, Shapiro, Wachtel, Schmidt, & Ross (1986).
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Changes in Motherese

Motherese changes along with a child. To understand the need for this change, perform
a thought experiment: imagine yourself speaking in Motherese 1o an infant of 3 months
and then speaking that exact way 1o a toddler of 23 months, The high-pitched voice,
exaggerated intonation, and other speech changes you need to grab and hold an infant’s
attention would seem grossly out of place with a toddler, Stated differently, infants and
toddlers both require modified speech input to leam, but the form of the inpul adjusts to
fit a child’s level of development,

Facilitative Talk. This book calls toddler Motherese facilitative talk to differentiate it
from Motherese with infants, If you prefer, you can call it advanced Motherese, toddler
Motherese, or simply Motherese. Whatever we call it, itis a primary means of instruction
for caregivers and clinicians alike (see Chapter 18, Talking with Children, for discussion
and illustrations). These are the major forms of facilitative talk:

® Strategic Errors: A strategic error is an adult-made error that focuses a child
on communication. To give a speech example, if a child pronounces word-initial
It] as [d] during play, the caregiver or clinician might point to a doll’s toe and
say, doe, The hoped-for response is that the child looks confused or laughs and,
perhaps, attempts to say the word with an initial [t].

®E Modeling: Modeling, as the name suggests, provides a child an example (a
model) of the behavior a caregiver wanis a child to learn,

B Bombardment: Bombardment increases the relative frequency of a speech
element. The logic behind bombardment is that a child tends to learn earlier what
they hear more often.

B Requests for Confirmation or Clarification: Requests for confirmation
or clarification focus a child’s attention on the purpose of speech, which is
to communicate, The technique’s value lies in focusing a child on speech to
communicate a message from one person to another,

® Parallel talk: Parallel talk provides a child words and sentences to describe
either their activities or aspecis of the environment to which the child is
attending. Parallel talk supports the well-known truth that a child is more
likely to acquire aspects of language that refer to things and actions they find
interesting.

® Expansions: Expansions “fill in the missing parts” in a child’s utterances.

Meeting a Challenge

A toddler faces a challenge familiar to every adult second language learner: hearing a
speech sound is not the same as knowing how to produce it. Arguably, a toddler faces
a greater challenge, because, thanks to their early-maturing primary auditory cortex, their
speech perception abilities are far in advance of their speech production skills, which
will not reach maturity until grade school (Maas & Mailend, 2017).

Do you see the communication challenge a toddler faces? They have a growing
brain, which gives them many things they say, and they have an advanced speech percep-

P i
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tion system, which lets them hear differences between many sounds. Their difficulty is
that hearing a sound does not tell them how te say it. Compounding the challenge, their
speech production system develops much more slowly than their perception system. To
meet this challenge, a toddler develops communication strategies that “get around”
their speech limitations by simplifying the speaking task.

Lexical Selection. Say words with sounds you already make. Many toddlers follow
a lexical selection strategy (also called selectivity), “picking and choosing” words to
say based on their ability to pronounce them. This strategy allows a toddler to ignore the
multitude of sounds they cannot pronounce and communicate instead with words that
contain those sounds lying within their narrow range of speech abilities. First deseribed
by Ferguson and Farwell (1975) and studied experimentally by Schwartz and Leonard
{1982), lexical selection appears to be a widespread speaking strategy among both typi-
cally developing toddlers and those with speech sound disorders (Leonard, 1985).

Word-Based Learning. Say words fust well enough for someone to undersiand
you. Word-based learning is another frequently encountered communication strategy.
A word-based leamner says words just well enough for someone to (hopefully) understand
them, giving little attention to the accuracy of the pronunciation. A word-based learner
is somewhat analogous to a person in a foreign country who leams a few words of the
language and pronounces them just well enough for someone to understand them. As a
result, a word-based learner may pronounce words that contain a word initial [m] in the
adult language as [m] in some words, [p]in others, and [b] in others.

Faveorite Scunds and Word Recipes. Say many different words in a few simple
ways. While some children “pick and choose” (lexical selection) and others pronounce
haphazardly (word-based learning), still athers simplify the challenge of speaking
through favorite sounds and word recipes that allow them to render a wide variety
of sounds through a few simple means. To illustrate, a favorite consonant could be [s],
which the child uses to begin nearly all words that he says (Ferguson & Macken, 1983).

Word recipes are like favorite sounds, though word recipes involve the entire word
rather than a single sound. To illustrate, a toddler’s word recipe might be all words they
say are CVC and the first consonant is [b], the vowel is lax, and the second consonant is
[m] or [n]. The term word recipe conveys that a toddler, like some inexperienced cooks,
repeatedly uses the same very few recipes (Menn, 1976; Waterson, 1971). For a novice
cook, all meals may end uptasting like spaghetti. For a child with a word recipe strategy,
all words may end up sounding like [di].

Gestalt Learning. Say rhe senfence intonation and let speech sounds be placehold-
ers. Gestalt learning (sometimes called mature jargon to differentiate it from infant
jargon) simplifies speech by bypassing words in favor of phrase and sentence melody.
The specch of a toddler following this strategy may contain phrases with good intona-
tion and relatively poor pronunciation of individual sounds. In a colorful and insightful
phrase, Ann Peters has said that such children “leamn the tune before the word™ (Peters,
1977, 1983).
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Pulling It Together

These are the major ideas in sound communication in taddlers:

® A toddler grows their expressive vocabulary and increasingly communicates
with words.
Facilitative talk shapes language into a lesson a toddler can leam,
A toddler perceives more speech than they can produee.
B A toddler develops sirategies that help them communicate despite their speech
challenges.
m Strategies toddlers use to communicate include
+ Say words with sounds you alveady make (lexical selection)
# Say wards just well enough for someone to understand you (word-based
learning)
# Say many different words in a few simple ways (favorite sounds and word
recipes)
+ Say the senience intonation and let speech sounds be placeholders (gestall
learmning)

CLINIC BOX: A Simple Experiment

Try a simple experiment to discover for yourself that a toddler’s development of
speech perception is in advance of speech production. For the experiment, present
a toddler several different objects that they pronounce similarly, and then ask them
1o pick up each object that you name. For example, if a child pronounces dog and
caf as |ga), present the child with a toy cat and a toy dog. If you do this, you will
find that even when you are extremely careful not to use eye gaze or other means
to assist in object identification, a child experiences little difficulty pointing to or
picking up the appropriate objects,

Here’s what the experiment shows: if a child’s perceptual knowledge (sometimes
called a representation) was the same as the way they pronounce the word, selecting
the right object should be impossible, since the child pronounces each similarly. The
‘fact that most children experience little diffi iculty picking out the right object sug-

- gests that they know more (that is, have more advanced perceptual knowledge) than
Wﬂ'ﬂb}r their speech production. Interestingly, in all species of mammals studied
.at’n date, | [perception systems develop earlier than production systems (Hauser, 1996).

Conclusions

Major ideas in this chapter include

I. A toddler increasingly uses words to communicate.
2. Perceptual errors occur through lack of knowledge and inattention,
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3. A toddler’s first words contain sounds, syllables, and stress patterns leamed during

the first year, and they “stumble on™ new speech elements as they increasingly use
words to communicate.

4. Communication strategies allow a toddler to communicate when he perceives more
distinctions than he can produce.

Review Questions

1. Explain in your own words why misperceptions oceur in toddlers even though
their speech perception system is mature.

. What is a consonant inventory? Is it an independent analysis or a relational
analysis?

. What does the term endpoint mean?

. What consonant classes are endpoints?

. What consonant classes are midpoints?

. Is acorrect consonant analysis an independent analysis or a relational analysis?

. At approximately what age does a toddler’s expressive vocabulary contain 50
different words?

. List three forms (techniques) for facilitative talk (or advanced Motherese, if
you prefer) with toddlers, explaining for each form the type of instruction it
provides.

9, In your own words, explain atoddler’s challenge to communicate.

10, Explain in your own words why lexical selection might help a toddler to com-

municate through words:

=] 3 LA e L |15
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Speech Perception

As with toddlers, most oflen a preschooler’s perceptual confusions result from inatten-
tion, limited knowledge, and the presence of competing sounds that impact higher cogni-
tive processing, rather than from a child having a “broken™ speech perception system
{Brungart. 2001; Liebold, 2017). My personal Champion Misperceiver was a preschooler
who | met many years ago (Bleile, 1987), During a 10-week period, this clever child’s
misperceptions included

Dyandelion 15 dandy flower

Picnic table is pick me table

Clothes pin is pin clothes

Lavwnmmower is lawnmalor

Elhow is el-bone

Five siren/noon whisile is_fire whistle

Burterfly is buzzerfly

Tater tor s livtle rock

Like many preschooler misperceptions, his has a kind of wonderful logic: What is a plant

more likely to be, a dandy lion or a dandy flower? And what else is a Tater tot other than
a crunchy little rock?

Speech Production

Preschoolers are better speech learners than adulis, who cannot match the perfection of
their masiery of speech and accent (Johnson & Mewport, 1989), Major developments in
speech production from 2 to 5 years occur in

® Consonants
m Vowels

B Syllables
B Stress

For cach area, the discussion focuses on correct productions first and speech errors
second. Although both distinetive features and phonological processes provide useful
terminology to describe errors affecting sound classes, this chapter tends toward the
terminology of phonological processes because | like its transparency.

Consonants

During a brief 3-year period, a child 1o young for school masters all but the most chal-
lenging consonants of their language.
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Correct Productions

Table 8-1 summarizes acquisition for consonants and [2; Table 8-2 does the o
consonant clusters. The rhotic vowel |] is included because a clinician often treats it
along with [r].

What's in Those Tables?. [f you spend some time looking at Tables §—1 and 8-2
you'll find the following patterns: ¥

m The preschool years are when a child largely masters midpoint consonant
classes (affricates, fricatives, liquid; see Chapter 7, “Toddlers.” for discussion of
midpoints and endpoints).

m 50% of children have acquired the consonants in all sound classes by 4 years,

& months.

m Although acquisition of consonant clusters is delayed relative to individual

consonants, 50% of children acquire all consonant clusters by their Sth birthday.

TABLE &-1. Age of Acquisition (5 sorrect) of Consonants and [2-]

e

m <30 f =30
n <3;0 v 36
0 <3;0 0 46
h =3;0 ] 46
w <3;0 s 36
j =30 z 40
p <3;0 | 36
t <3:0 td 3.6
k <3:0 ds 36
b <30 r A6
d <3;0 1 36
L =30 r 4:6

Nore, Tables 8-1 and 8-2 are a reanalysis of Smit, Hand, Frelinger, Bemnthal, & Byrd (1990}, The
tables depict the ages at which 50% of children produced the consonant or consonant cluster cormectly:
whereas Smit et al,, because their interest was wreatment eligibility, focused on when 90% of children
produced it correctly. The listed sounds were acquired by beth genders at the given ages and never by
less than 50% by children at a later age. Acquisition ages for consonants in Table 8<1 are averaged
across word positions. Acquisition ages for consonant clusters in Table 8-2 are for word initial position.
Sopree: Smit, Hand, Frelinger, Bernthal, & Byrd (1990).
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Age O 0 0 O o o
5% | Cluster S0%

w 0 pr 40

kw 30 br 36

p 36 ir 50

sl 36 dr 40

sk 36 kr 4:0

Sm 36 gr 4:6

&n 36 fr 36

sw 36 Br 5:0

sl 4:6 skw 36

pl 36 spl 5:0 B
bl 36 spr 50

ki 4:0 sir 5:0

gl 36 skr 50

fl 36

Note, The Smit et al. data does not contain information for |[r] consonant cluster.
Sowrce: Smit, Hand, Frelinger, Bernthal, & Byrd (1990).

Other Studies, Similar Findings. McLeod"s (2002) meta-analysis and McLeod, van
Doom, and Reed (2001a, 2001b) reveal similar, though not identical, patierns in acquisi-
tion of Australian English, McLeod (2002) and McLeod et al. (2001a, 2001b) show the
following patierns in the development of consonant clusters in Australian English:

m Consonant clusiers are pronounced correctly approximately one-third of the time
in connected speech by 3 vears.

B Word-final consonant clusters are more likely 1o be correct than consonant
clusters in word-final position.

® Consonant cluster acquisition is nearly complete by the time a child is 5.

m Of 27 different word-initial consonant clusters, all bul six are acquired by 50%
of children before 5 years, OF the remaining six, two are clusters in which the
second consonant is |r] and four are clusters with three consonants.
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Speech Errors

A preschooler’s speech production system, while developing rapidly, still lags behind
that of their speech perception system (Huttenlocher, 1994; Pascallis, de Haan, & Melson,
2002; Schade & van Groenigen, 1961; Scheibel, 1993; Simonds & Scheibel, 1989).
To communicate with those around them, a preschooler discovers regular ways to say
words that contain sounds and sound combinations they struggle to pronounce. These
ways may include

m Delete the part of a2 word they cannot say

B Replace 2 midpoint consonant with an endpoint consonant
m Make sounds in a word more similar

m Give equal stress to all syllables in a word

Phonological Frocesses. Phonological processes provide a convenient way to
describe how a preschooler communicates “around™ their speech limitations. Here are
three guideposts for the following discussion:

|. Specch errors of toddlers and preschoolers overlap, many phonological processes
oceur in the speech of children of both ages.

2. The phenological processes in this section focus primarily on consonants; those
primarily affecting vowels, syllables, and stress appear in their respective sections.

3. Typical errors found in production of consonants and consonant clusters are bolded.
are examined; the names of less common errors appear in italics.

Place Changes

= Fronting: Substitution of an alveolar stop for a postalveolar or velar
consonant.

® Velar assimilation: Consonants assimilate to the place of production of a velar
consonant,

® Labial assimilation: Consonants assimilate to the place of production of a
labial consonant,

®m Backing: Alveolar (and sometimes postalveolar) consonants are pronounced as
velar stops.

® Glottal replacement: Replacement of a consonant with a glottal stop.

Manner Changes

® Stopping: Substitution of a stop for a fricative or affricate.

® Gliding: Substitution of a glide for a liquid,

m Lateralization: Sounds typically produced with central air emission (most
commonly [8] and [z], but sometimes [[], |31, [¢], and |dz]) are pronounced with
lateral air ernission.
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u Affrication: Stops or fricatives (both usually alveolars) are pronounced as
affricates.

B Nasalization: Masal stop replace nonnasal consonants (usually oral stops).

® Denasalization: Oral consonants (usually oral stops) replace nasal consonanis.

Sound Reversals

m Metathesis (meTAthesis): The reversal of two sounds in a word: for example,
saying pef as |tep|.

Consonant Cluster Changes

® Cluster reduction: Deletion of a consonant in a consonant cluster,
® Epenthesis (ePENthesis): Insertion of a vowel between consonants in a
consonant cluster.

Vowels

Correct Productions

m Children typically acquire vowels earlier than consonanis.

' Vowel development is largely complete by 3 years (Pollack & Bemi, 2003,
Selby, Robb, & Gilbert, 2000). Late acquisitions include r-colored vowels and
unstressed vowels in multisyllabic words.

Speech Errors

® The speech of approximately 24% to 65% of children less than 3 years contains a
high incidence of vowel errors (Pollack & Berni, 2003).

m Exiensive or inconsistent vowel errors may occur in preschoolers diagnosed with
moderate Lo severe speech sound disorders and are a hallmark of Childhood
apraxia of speech (CAS), a neurological childhood speech sound disorder
in which the precision and consistency of movements underlying speech are
impaired in the absence of neuromuscular deficits (American Speech-Language-
Hearing Association, 2007; Gibbon, 2009; Pollack & Bermni, 2003),

Phonological Processes
Tweo major substitution phonological processes affect vowels:

® Vowel neutralization: A neutral vowel (schwa, |u], or [1]) replaces another
vowel.
® Vocalization: A neutral vowel (schwa, |u], or [1]) replaces a syllabic consonant.
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Svyllables

Correct Productions

® Syllables develop rapidly during the preschool years.

| At the beginning of the preschool period, a child’s speech may contain syllables
that are ¥, VC, CV, CVC, CVCV, and CVCVC.

® Reflecting the adult language, CV is likely to be the most frequently occurring
syllable.

® As the preschool years proceed, syllable beginnings and endings (called onsets
and rhymes) increasingly contain diverse consonants and consonant clusters.

Speech Errors

The following phonological processes may affect syllables.

Entire Syllable

® Reduplication: Repetition of a syllable,

m Syllable deletion: Deletion of an unstressed syllable.
Beginning of Svyllables

m Prevocalic voicing: Consonants before a vowel are voiced.

m Initial consonant defefion: The initial consonant in the word is deleted.
End of Syilables.

m Final consonant deveicing: Obstruenis are voiceless at the ends of words,
& Final consonant deletion: Deletion of a consonant at the end of a syllable
or word.

Stress

Correct Productions

E In common with other speech areas, acquisition of stress patterns shows major
development during the preschool years.

m Whereas a toddler's speech showed a preference for the major siress (primary
stress) on the first syllable, early preschoolers show sufficient mastery of the
speech mechanism to allow words beginning with unstressed syllables, as in
barana and wembrella (Kehos, 1997),

®m As a child develops during the preschool years, three-syllable words with
primary stress on the first, second, or third syllable become more common,
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Speech Errors

® A child who finds stress patiemns challenging may either delete syllables or resort
1o excessive stress or equal siress on syllables, called EES (excessive siress or
equal stress) (Bowen, 2011).

® Difficulties with stress in words may be a central challenge for a preschooler
or a student with childhood apraxia of specch (Ballard, Robin, McCabe, &
McDonald, 2010).

Summary: A Challenge That Stretches

Specch development progresses rapidly during the preschool years, both challenging and
streiching a child’s speech production abilities. During this brief 3-yvear period

® Perceptual errors arise as a preschooler’s world expands.
® A preschooler typically masters midpoint consonants,
® Fifiy percent of preschoolers complete acquisition of consonant clusters before
beginning school,
B Vowel errors become less common after 3 years.
More syllable and stress patterns emerge.
8 To communicate around their speech production limitations, a preschooler
¢ May delete the pant of a word they cannot say (final consonant deletion,
syllable deletion)
¢ May replace a midpoint consonant with an endpoint consonant (gliding,
slopping)
# May make sounds in a word more similar {(velar assimilation, prevocalic
voicing)
+ May give equal siress to all syllables in a word (excessive stress or equal stress)

Sound Communication

Speech for communication makes major strides during the preschool years. The major
lopics in sound communication in preschoolers are

® What a Preschooler Leams
m How a Preschooler Learns
® Pulling It Together

What a Preschooler Learns

Important advaneces in the preschool years oceur in expressive vocabulary and in syntax
and morphology.
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Exprassive Vocabulary

You may remember that the toddler period ended with words well established 25 a means
of communication. Look back at the arc of a child’s progress: it took an infant nearly one
year to begin to use words to communicate and to learn to speak two or three different
words, and it took a toddler nearly six months to establish words as a primary means of
communication and to learn to say 50 different words. Compare that to a preschooler
who speaks thousands of words.

Syntax and Morphology

Mot only does a preschooler say an enormous number of different words, they also put
them in sentences. Table 83 shows the growth of average sentence length at yearly
intervals between 2 years (24 months) and 5 years (60 months) (Brown, 1973).

Additionally, a preschooler leams to modify word and sentence meaning (morphol-
ogy). Listen to a preschooler and you discover that they alter words to indicate that
an activity is ongoing (He s running.), that they use speech signify that there is more
than one thing (dogs and cats), and that they can tell you something occurred in the past
(He left.).

How a Preschooler Learns

Previous sections in this chapter focused on speech development as a matter of what and
witen (whatage) a preschooler learns about speech. Our final topicis, how does a child learn?
Combining what, when, and how together for children developing typically provides
a foundation to help a child with speech challenges (see Chapter 16, "Developmental
Goals™).

Perspectives

Of course, you can answer how a child learns in many different ways. Certainly, bonding
between child and parents, speech input to simplify “the speech and language lesson,”

IABLE 8-3. Growth MLU in the Preschool Years

2 years 1.92
3 years 3.16
4years 4.40
3 years 5.63
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and familiar social routines all continue to support preschooler leaming as they did with
infants and toddlers, Brain development offers a different answer to fiow, The brain
grows lo 83% of its adult size during the preschool years, the hippocampus is mature,
and Broca's area is developing. All those developments help with speech learmning as the
environment continues to shape the child’s brain at the cellular level, pruning unused
brain cell connections, and elaborating connections between the remaining cells.

A Social How

This chapter offers a “social answer™ 10 how a preschooler leams speech,

A Small World. To see how a preschooler’s social world may spur speech develop-
ment, first imagine a young child, a toddler, walking up to their mother or father and
saying, ball. The child's parent thinks a moment, lies down, reaches under the couch,
pulls out the ball, and says, “Here you go.” A parent successfully performs this mind
reading trick based on a single word, ball, becawse they know their child’s routines
extremely well —knows, perhaps, that the child likes 1o smack the ball, often causing it
to roll under the couch.

A World Grows Larger. Mow imagine the same child as a preschooler in preschool
class or daycare center. They walk up to a teacher and say, ball. For a preschooler inter-
acting with less familiar conversational pariners, the one-word utterance would likely
prove insufficient to obtain what they want, Not knowing the child as well, the teacher
may wonder, “Do you want a ball? Did someone take your ball? Do you want a ball
from home?" That is, the teacher fails this particular mind reading test because one-word
speech often proves insufficient in a world of less familiar persons.

Effect of an Expanding World

Interacting with more and less familiar people in an expanding social network, helps
spur a preschooler 1o put words together into longer strings 1o express the expanding
range of things permitted by their growing brain. This both challenges and expands a
child’s speech making abilities. The challenge means a child must learns to pronounce an
increased and varving number of sounds in combination with each other under flowing
intonation contours {Velleman, 2002). At the same time, this challenge expands a child's
speech making abilities because it encourages them to improve speech to communicate
more successfully.

Pulling It Together

These are the major ideas in sound communication in preschoolers:

® A preschooler’s ability to learn words and make sentences expands rapidly.
® Foundations of speech leaming includes support from social relationships and
rapid brain development,
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m A preschooler's social world typically expands to include less familiar people.
® Vocabulary growth, maturing syntactic skills, and an expanding social world
combine to both challenge and stretch a preschooler’s speech abilities.

Conclusions

Ideas in this chapter include

I. A child possesses relatively advanced speech perception abilities, though they may
still make knowledge-based perceptual errors.

2. Early on, a child’s speech contains a limited variety of sounds and syllables, but by
5 years old, has grown to contain most major sound classes.

3. Rapid developments in vocabulary and syntax provide a greater means of expression,

4. During the preschool years, a child increasingly communicates with persons outside
the immediate family.

5. An expanding social world both challenges and stretches a child's speech abilities.

Review Questions

1. Why do speech perception errors abound in preschoolers despite them having
mature speech perception systems?

.- Explain in your own words why a preschooler could misperceive dandefion as

dandy flower,

Give an example of substituting an endpoint consonant for a midpoint consonant.

. List two typical place errors and two manner errors.

What does metathesis mean?

What are the names of the twomost common vowel errors?

. What iz the name of the most common syllable error affecting consonants at the
beginning of stIgI_J,ia_é_‘]"
8. How may social development influence a child’s speech development?

ed

He b

References

American Speech-Language-Hearing Association. (2007). Childhood apraxia of speech [Position
statement]. Retrieved from httpa/fwww.asha. org/policy

Ballard, K. J., Robin, D. A, McCabe, P., & McDonald, J. (2010). Treating dysprosody in childhood
apraxia of speech. Journal of Speech, Language, and Hearing Research, 53(5), 1227-1245.

Bleile, K. (1987). Regressions in the phonological develapmeni of two children. lowa City, 1A:
University of lowa.

Bowen, C. (2011). Prosody work In a child 4; 2. Sydney, Australia: Phono Groups.

Brown, R. (1973). A first language: The early stages. Cambridge, MA: Harvard University Press.

Brungart, D. 8. (2001}. Informational and energetic masking effects in the perception of two
simultaneous talkers. The Journal af the Acoustical Soctery of America, 109, 1101-1109,



12 PART Il SPEECH DEVELOPMENT

Gibbon, F. E. (2009). Vowel ermors in children with speech disorders. In C. Bowen (Ed.), Chil-
dren § speech sound disorders, Oxford, UK: Wiley-Blackwell.

Hutienlocher, R. (1994). Synaptogenesis, synapse climination, and neural plasticity in human
cerebral cortex, In C, Nelson (Ed.), Theats to apimal development; The Minnesota Symposia
on Child Psychelagy (Vol. 27, pp. 35-54). Hillsdale, MJ: L. Erlbaum.

Johnson, 1., & Newport, E. {198%). Critical period effects in second language learning: The influ-
ence of martional state on the acquisition of English as a second language. Cognitive
FPsychology, 21, 60-99,

Kehoe, M. (1997). Stress error patierns in English-speaking children’s word productions. Clinical
Linguistics and Phonelics, 11, 389409,

Licbold, L. (2017). Speech perceplion in complex acoustic environmenis: Developmental effects.
Journal of Speech, Language. and Hearing Research, 60, 3001-3008,

MeLeod, 5. (2002). Part I: The plethoma of available data on children's speech development.
ACQwiring Knowledge in Speech, Language, and Hearing, 4, 141=147,

MecLeod, 5., van Doom, )., & Reed, V. A, (2001a). Normal acquisition of consonant clusters.
American Jowrnal of Speech-Language Paithology, 10, 99-110,

McLeod, 5., van Doorn, J., & Reed, V. A. (2001b). Consonant cluster development in two-
year-olds: General trends and individual difference. Jowrnal of Speech, Language, Heaving
Research, 44, 1144-1171.

Pascalliz, 0., de Haan, M., & Melson, C. (2002). Is face processing species specific during the
first year of life? Sciemce, 296, 13211323,

Pollock, K. E., & Berni, M. C. (2003). Incidence of non-rhotic vowel errors in children: Data from
the Memphis Vowel Project, Clinleal Linguistics and Phonetics, 17, 393-401.

Schade, J. P., & van Groenigen, W. B. (1961). Structural organization of the human cerebral
cortex., 1. Maturation of the middle frontal gyrus. Acra Analomica, 47, T2-111,

Scheibel, A. B. (1993). Dendritie structure and language development. In B. de Boysson-Bardies
(Ed.}), Developmental newrocognition: Speech and face processing in the first year of life.
Dordrecht, the Netherlands: Kluwer.

Selby, J. C., Robb, M. P, & Gilbert, H. R, (2000). Normal vowel articulations between 15 and 36
months of age. Climical Linguisiics & Phonetics, 14(4), 255-265,

Simonds, K. 1., & Scheibel, A. B. (1989). The postnatal development of the motor speech area:
A preliminary study. Srain and Language, 37, 42-58,

Smit, A., Hand, L., Frelinger, 1., Bemnthal, J., & Byrd, A. (1980). The lowa articulation norms
project and its Mebraska replication. Jowrnal of Speech and Hearing Disorders, 55, TT9=T98.

Welleman, 5. L. (2002). Phonotactic therapy. Seminars in Speech and Language, 23(1), 4356,



CHAPTER 9

STUDENSES

The speech accomplishments of preschoolers become the foundations of speech development
in students, who then go on to master the most challenging sounds in their language, leam 1o
decode written language, and acquire increasingly complex intonation and stress paiterns in
discourse and literature. Major topics in this chapter include:

®m Speech Perception
B Speech Production
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Speech Perception

Misperceptions continue during the school years and into adulthood, For example, a
student may misconstrue sarcasm as compliment, mistake insult for praise. To illustrate,
a student may misinterpret pitch and intonation markers of sarcasm in sentences such as,
“Mow THAT is really nice,” understanding it to mean, “MNow that is REALLY nice.” Like
adulis, a student may also parse a sentence incorrectly; for example, mishearing peace
as peas in a John Lennon lyric, “All 1 am saying is give peas a chance.”

It is common that some students with speech sound disorders are well-known for
having difficulty hearing their own misperceptions, failing to recognize that they pro-
nounce a word differently than they intend to say it. To illustrate, when a clinician
points out that they say rabbir as wabbir, they may reply, “Mo | don’t. [ say wabbit as
wabbil.” Perspectives 1o treat speech perception difficulties are in Chapter 17, “Treat-
ment Sounds,” and in Chapter 22, “Sound Decisions.”™

Speech Production

Ineredibly, by the beginning of the school years, many studenis have mastered major
areas of speech production (see Chapter 8, “Preschoolers™). For some students, further
speech development occurs in the following areas:

® Consonants and [r] colored vowels
m Consonant clusters
B Difficult words (vowels, syllables, and stress)

As in previous chapters, the order of topics in each section is acquisition, correct produe-
tions, and speech errors. Due 1o the nature of the speech difficulty, vowels, syllables, and
stress appear ogether in the section on Difficult Words. The section concludes with a
capsule summary of perceptual and production development in students.

Consonants + [r] Colored Vowels

Most clinicians spend large amounts of their time treating consonants and [r] colored
vowels. Imponantly, treatments for those sounds may also assist people without speech
challenges who are acquiring English as a nonnative language (English language learn-
ers), children and adults alike (McLeod, 2011).

Table 9-1 lists consonants acquired by less than 75% of children before they begin
school. Collectively, these consonanis have a name: the late 8 (Table 9-2). The tables
also show |r|] colored vowels, which are included because a school clinician often treats

that vowel alongside consonants. Technically, then, Tables 9-1 and 9-2 show the late
B+ 1.
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TABLE 9-1. Age of Acquisition (75% Correct) of Late-Acquired

Consonants Averaged Across Both Word Initial and Word Final Positions

| ;
_____ M At T

5 5.0
J 50
Li] &0
) 5:6
F &:0
¥ 6:0
r ;0
1 6:0
> 56

Mote, Tables 91 and 9=3 are a reanalysis of Smit, Hand, Frelinger, Bemthal, & Byrd (1990). The
tables depict the ages at which 75% of children produced the consonant or consenont cluster correctly;
whereas Smit et al,, because their interest was treatment eligibility, focused on when 90% of children
produced it correctly. The listed sounds were acquired by bath genders at the given ages and never by
less than 50% by children at a later age. Acquisition ages for consonants in Table 9-1 are averaged
across word positions, Acquisition ages for consonant clusters in Table 9-3 are for word initial pesition,

Sowree: Smil, Hand, Frelinger, Bemmthal, & Byrd {1990).

Table 9-2. The Late 8 + 1

rand o
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A Collection of Challenges

If a student with speech difficulties looks at Table 9-2, they might see a collection of
challenges:

m Stick out your tongue and hiss: [8] and |8] places the longue tip between the
teeth.

® Hiss behind your teeth: [s] and |z] places your tongue tip close enough behind
¢ither your top or bottom front teeth to make a hiss.

m Raise your tongue blade: [f] raises your tongue blade close enough to the roof
of your mouth to produce a hiss,

B Stop and start: The affricate [f] coalesces a stop and fricative into one
consonant.

= Over the sides: [1] is the only English sound where air flows over the sides of
the tongue.

® Moultiple tongue gymnastics: [r| entails some truly challenging tongue
movements, requiring you to either bunching up the tongue body or curl back
your tongue tip.

m Retract your what? Your tongue root?: |r] colored vowels entail saying a
vowel while retracting the tongue root,

Correct Productions

Approximately 75% of students acquire the late 8 + 1 “in a bunch™ between their 5th and
6th birthdays. Specifically,

50=sT
5:6=0 >
60=0z01r

Speech Errors

Smudents with challenges affecting late sounds often make the same speech errors as
preschoolers. For example, a student's closest approximation of |s] could be [t] (stop-
ping), or their closest approximation for [r] could be |w] (gliding).

Additionally, students make speech errors you might paraphrase as “almost there,”
“not quite,” or “just a little off.” Formerly, researchers called these distortions. Speech
errors you are most likely to encounter when trealing students with late 8 challenges
include

m Lisp: A student may pronounce alveolar consonants (especially fricatives) either
on or between the teeth. They may also occur with air flowing over the sides of
the tongue, creating a lateral lisp.

®m Lateralize: A student may pronounce [s] and [z] (sometimes [f] and [Hf]) with
lateral air emission, like [1], though the air may fow over one side of the tongue
rather than both sides.
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® Bladed: A student may pronounce [8] and [z] (and sometimes [1]) by raising the
tongue blade rather than raising or lowering the tongue tip.

® Derhoticized: A student may pronounce an [r] colored vowel without the
|r] coloring, resulting in a schwa-like vowel. The technical name for this is
derhoticization.

m Lip Rounding: A student may pronounce an [r] colored vowel with lip
rounding, giving the vowel a [w] quality.

Consonant Clusters

Table 93 lists word-initial consonant clusters acquired by less than 75% of children
preschoolers before they begin school. Some observations about information in this table

m Students find consonant clusters most challenging when they contain one or
more late 8 consonants.

® Every consonant cluster that 75% of children do not acquire before beginning
school contains at least one late 8 consonant.

m Except for [skw], every three-member consonant cluster that 75% of children do
not acquirg before beginning school containg mvo late 8 consonants.

sp 50 tr 5:6
st 5;0 dr 6;0
sk 50 kr 5:6
sm 50 Br 6:0
sn 5.6 fr 6;0
sw 5:6 ir 70
sl 7.0 shw T:0
pl 56 spl 7.0
bl 50 spr 8.0
kl 56 str 8.0
fl 56 skr 8:0
pr 6,0

br 6;0

Sowrce: Smit, Hand, Frelinger, Bernthal, & Byrd (1990).
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Correct Productions
Consonant cluster acquisition in students occurs over several years:

5:0 = two-member [5] clusters
5i6 1o 6:0 = two-member liguid elusters
7:0 1o 8;0 = three-member clusiers

Other Studies, Similar Findings. MeLeod's (2002) meta-analysis and MeLeod, van
Doom, and Reed (20012, 2001b) report similar acquisition pattems for consonant clusters,
In those reviews, of six consonant clusters not acquired until the school years, two were
clusters in which the second consenant is [r], and four were clusters with three consonants,

Speech Errors

Students oflen adjust late consonant clusters to make them more manageable 1o say
through two different phonological processes:

® Cluster reduction: A student deletes one or more consonants in a consonant
cluster. For example, they might pronounce speed as |pid] or [sid].

® Epenthesis (ePENthesis): The insertion of a vowel between consonants in a
consonant cluster,

Difficult Words (Vowels, Syllables, and Stress)

In the latter half of grade school, vowels, syllables, and stress may reemerge as speech
challenges when students encounter more litérary and scientific vocabulary.

Vowels
Morphelogical allerations requiring vowel changes may challenge a student, as in word
pairs such ag

divine/divinity

collide/collision

explain/explanation

sane/sanity

serene/serenity

obscene/obscenity

Syllables

As school progresses, vocabulary tends 1o get longer, challenging a student to say
complex strings of syllables in words such as
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electronics (V-CVC-CCV-CVCC)
nomenclature (CV-CVC-CCV-CV)

iambic pentameter (V-VC-CVC, CVC-CV-CV-CV)

Stress

What is true of vowels and syllables, also is true of stress. Often, with complex vewel
and syllable patterns comes stress patterns atypical in everyday English. This happens
especially with scientific vocabulary. To illustrate, electronics has primary stress on
the third syllable, momenclature has primary stress on the first syllable, and the phrase
iambic pentameter has primary stress on the second syllable of iambic and on either the
first or second syllable of pentameter, some speakers pronouncing it PEMtameter and
others penTAmeter.

Similarly, compound words may have stress on the first syllable, while adjective +
noun phrases may have stress on the second, as in

Compound Word Adjective + Noun
RED head Red HEAD
WHITE house white HOUSE
GREEN house green HOUSE
HIGH chair high CHAIR

Correct Productions

| don’t know of any nomative studies showing at which ages students leamn to pronounce
longer and more challenging words they encounter in later grades. Until such information
exists, you can fall back on listening to determine whether a speech production is typical
or atypical. That is, listen to students in a particular grade to develop a sense of what are
“typical” pronunciations in a subject area and determine when problems saying words
in that grade and subject are atypical enough to draw attention to the speaker. You can
also get the same information by talking with teachers. To illustrate, you might ask at
what grade level the teacher expects a student to pronounce vocabulary in such-and-such
subject area,

Speech Errors

Speech errors in later grades may can cause a student significant embarrassment. Often,
a student feels that their vocal stumble is a chink in their social armor, revealing a person
underneath who struggles with leaming. My eéxpenence 15 that students who encoun-
ter speech challenges with “difTieult words™ (vowels, syllables, and stress) rely on a
variety of communication strategies, including saying words slowly with overemphasis,
pausing between syllables, placing the main stress early in a longer word, overemphasiz-
ing stressed syllables, and deleting unstressed syllables.
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Summary: Speech Development in School

The speech accomplishments and challenges of students in the school years include

®m Specch perception difficulties may continue in the school years.

® Students typically acquire the last consonants of English by 6 years old.

® Prominent consonant errors include stopping, gliding, lisping, bladed, and
lateralizing.

Derhotization and lip rounding are prominent speech errors for || colored vowels.
Students master the last consonant clusters by § years old.

Prominent consonant cluster errors include syllable deletion and epenthesis.
Speech challenges with vowels, syllables, and siress in “difficult words™

may emerge in later grades as studenis encounter more literate and scientific
vocabulary.

Sound Communication

School ransmils knowledge, ways of thinking, and cultural values from one generation
to the next. During the school years, speech supports a student’s educational and social
development. Topics in sound communication in students include

® What a Student Learns
® How a Student Leamns
m Pulling [t Together

What a Student Learns

Progression through school both improves and may challenge a student’s specch abili-
ties. Table 94 offers a simplified depiction of how speech demands change as a student
progresses through school.

I'ABLE 9-4. Changing School Demands

K am outside of an immediale context

1-2 Leamn to read and write

i-6 Read and write 1o learn

7-10 Students assume responsibility for their own leaming

11-12 Siudents become independent learmers and process volumes of
language information in shorl periods of lime
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TABLE 9

Kindergarten

In the first school yvear, a student increasingly leamns topics outside an immediate context.
For example, a student may speak about continents or types of flowers without traveling
to each continent or standing in a bed of daisies. Phonological awareness (conscious
knowledge of the sound structure of a language) is assessed and trained, typically focus-
ing on dividing words into syllables (syllable segmentation), awareness of rhyme and
alliteration (rhyme awareness and alliteration awareness), and isolation of individual
sounds in-words (phoneme isolation). Table 9=5 summarizes typical ages at which
students leam aspects of phonological awareness,

First and Second Grade

A student acquires foundations of literacy, including how the language translates
such speech elements as consonants, consonant clusters, and vowels into written
forms. A student typically leams to segment a word into individual sounds (phoneme
segmentation).

Third through Sixth Grade

A student inereasingly uses reading and writing to learn. Speech makes possible or
facilitates—and may cause challenges for—such important social and educational
aclivities as

Undertaking projects with peers

Making class presentations and oral reports
Answering questions in class

Participating in extracurricular activities such as drama
Discussing ideas

Expressing feelings

5. Development of Phonological Awareness in Late Preschoolers

and Students in the Early School Years

4:6-4:11 Syllable segmentation

5;0-5:5 Rhyme awareness

Alliteration awareness

Phoneme isolation

6:6-6:11 Phoneme segmentation

Source: Dodd & Gillon (2001).
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Seventh through Tenth Grade

A student increasingly assumes responsibility for their learning. Homework becomes an
imporant aspect of education, placing challenging demands on planning and organiza-
tion. A student reads and speaks fluently on abstract topics and leams to pronounce words
encountered in academic reading.

Eleventh and Twelfth Grade

A student becomes an independent learner, processing volumes of language information
in a shon time. During reading, a student increasingly encounters vocabulary with Greek
and Latin rools, requiring mastery of longer sequences of sounds and unfamiliar stress
pattems.

How a Student Learns

Though its form may change, what remains the same from infants to adults is the human
need 1o connect with others and to leam in a social context. To illustrate, bonding with
a clinician or teacher ofien helps motivate a student to do the work to succeed, modified
speech input may transform phonetic complexities into treatment steps, and familiar
routines in clinic and class provide a necessary structure for learming.

Curriculum Matters

A school’s curriculurm is both a mountain a student must climb and a hand that pulls up
a speech student to reach the peak of their potential (Preston, Hull, & Edwards, 2013).
Formerly, a clinician often undertook speech treatment in schools largely apart from the
curriculum. Schools have changed their perspective on speech, and today, speech ser-
vices often need to justify themselves by showing their influence on a student's academic
and social development.

Incorporating Speech. Incorporating speech into the curriculum is easy because a
student typically uses speech for so many daily purposes. 1llustrations of ways to include
speech in the curriculum include

® Scientific vocabulary: Use the student’s science book to practice longer
scientific vocabulary, practicing them in sentences,

m Academic unit: Find out whal academic unit is the focus of the class and work
on the treatment sound in words encountered in (he unit.

m Spelling words: Use spelling words to practice speech.

B Class assignments: Help the student read books assigned in class, preparing
ahead for class discussion o encourage success and generalization.
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Benefits

Enormous benefits arise from the tie between speech and the curriculum, A few of them
are outlined in the following sections.

Benefits for Students

m Speech treatment is a continuation of activities in the classroom and provides a
chance for the student to practice and learn information with another adult.

m The connection bridges the gap between treatment and the classroom.

® The connection incorperates familiar classroom materials and activities into the
student’s specific treatment goals, so the treatment sessions are more relevant
and “real” to the student,

Benefits for Teachers

® The connection provides a way to keep the teacher informed about what the
sludent’s speech goals are and what strategies and treatment plans a clinician
uses to reach them.

m The teacher can reinforce speech goals and strategies with a student in the
classroom during regular lessons,

® The teacher can offer imponant information and insight about a student's
abilities in the classroom setting.

Benefits for Families

® If the activities and materials in speech treatment are the same activities and
materials used in the regular classroom setting, families are better equipped to
help with their student’s speech homework.

® Parents know that their student is not missing imponant classroom curriculum
time while working on their speech poals during the treatment sessions.

Pulling It Together

These are major ideas in sound communication in students:

® Progression through school both improves and may challenge a student’s speech

abilities.
® Students, like people of all ages, need to connect with others and to leam ina
social context,

m For a student with speech challenges, a school’s curriculum is both a mountain a
student must climb and a hand that pulls them up to reach the peak of their potential.

® [ncorporating speech into the curriculum is easy, because a student typically uses
speech for so many daily purposes.

® The school’s curriculum in speech treatment benefits students, teachers, and families.
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CLINIC ROX: Cap and Gown

Though this chapter ends with a student receiving a high school diploma, speech
development is lifelong and continues as an adult leamns new words, studies a new
language, or acquires speech paiterns of a new dialect or social group.

Conclusions

Major ideas discussed in this chapter include

1. The speech accomplishmenis of preschoolers become the foundations of speech
development for students.

2. Speech perception difficulties require a elinician 1o bring a long-standing speech
production o a student’s awareness.

3. Speech challenges to students may involve the late 8, |r] colored vowels, consonant
clusters, and reading-based svllabic shifis and stress patterns.

4. Speech demands change as a student progresses through school.

5. The curriculum plays a central role in speech treatment of students.

Review Questions

1. The first paragraph of this chapter lists what three attainments in speech devel-
 opment during the school years?
2. Do you have examples of misperceptions you have made or heard made as an
adult?
3. List the late 8.
- 4. List three errors that typically affect the laie 8,
3. What are the last acquired consonant clusters?
6. What errors typically affect consonant clusters?
7. What vowel is most likely to be in error in students?
8. What speech accomplishments oceur in first and second grade?
9. Why may the curriculum both challenge and help a student with speech difficulties?
-:—Q In your own words, how does connecting speech leaming to the curriculum

_::.: ]:mpﬁba student, teachers, and family?
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CHAPTER 10

SPEECSHRFRUZZLES

This, the second, “leam by doing’ chapter contains exercises to prepare you to undertake
assessment and treatment of speech sound disorders. The exercises are adapted from classic
studies on child phonology. | hope you enjoy the puzzles and find them fun to solve. Topics
in this chapter inchade:

m Communication Strategies
®m Exercises

Learning Dbjai::tlvas

Key Words

Keywords youwill encounter in this chapter
Communication strategies

I hope on completing the chmpuﬂjrcru awill
] A.ppmcmte that asslm:lumns can result

in unusual pr 1 3&- i 4 " Lexical selection (selectivity)

m Understand that sor Eﬁ‘ap&ch : Ward-based leaming
improvement results in loss of phonetic Favorite sounds and word recipes
Accuracy. Gestalt leamning

@ Discover how achild reduces spmh Regression
complexity through a simple word
recipe.

m ldentify why'a child may add sounds to
make a word easier to say. J

m Understand how a child may pick-and-

choose words to say based on their

127
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Communication Strategies

For convenience, the discussion of communication strategies in Chapter 7, “Toddlers,”
is included here. See that chapter for more detailed discussion.

Meeting the Challenge

The challenge for toddlers is 1o find ways to communicate their thoughts and feelings
when they can produce only a small number of consonants, vowels, syllables, and stress
patterns. A toddler meets this difficulty by developing eommunication strategies that
simplify the speaking task. The following is a selection of those strategies.

Lexical Selection

Many children follow a strategy of lexical selection (also called selectivity), “picking
and choosing”™ words to say based on their ability to pronounce them, which allows a
child to ignore the multitude of sounds they eannol pronounce and lo communicate
instead with words that contain those sounds that lie within their narrow range of speech
abilities. First described by Ferguson and Farwell (1975) and studied experimentally
by Schwanz and Leonard (1982), lexical selection appears 1o be a widespread speaking
strategy among both typically developing children and those with speech sound disorders
{Leonard, 1985).

Word-Based Learning

Word-based learning is another frequently encountered communication stralegy.
A word-based leamer says words just well enough for a listener to understand them,
giving little attention to the accuracy of the pronunrciation. A word-based leamer is some-
what analogous 1o a person in a foreign country who leamns a few words of the language
and pronounces them just well enough for someone to understand them. As a result, a
word-based learmer may pronounce words that contain a word initial [m] in the adult
[anguage as [m| in some words, |p] in others, and [b] in others.

Favorite Sounds and Word Recipes

While some children “pick and choose™ (lexical selection) and others pronounce hap-
hazardly (word-based learning), still others simplify the challenge of speaking through
favorite sounds and word recipes that allow them to render a wide variety of sounds
through a few simple means. To illustrate, a favorile consonant could be |5], which the
child uses to begin nearly all words they say (Ferguson & Macken, 1983).

Word recipes are like favorite sounds, though word recipes invalve the entire word
rather than a single sound. To illustrate, a child’s word recipe might be all words he says
are CVC and the first consonant is |b], the vowel is lax, and the second consonant is
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[m] or [n]. The term werd recipe conveys that a child, like some inexperienced cooks,
repeatedly uses the same few recipes (Menn, 1976; Waterson, 1971). For a novice cook,
all meals may end up tasting like spaghetti. For a child with a word recipe strategy, all
words may end up sounding like [di].

Gestalt Learning

Gestalt learning simplifies speech by bypassing words in favor of phrase and sentence
melody. The speech of a child following this strategy may contain phrases with good
intonation and relatively poor pronunciation of individual sounds. In a colorful and
insightful phrase, Ann Peters has said that such children “learn the tune before the word"
(Peters, 1977, 1983).
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Exercises

Exercise 1

Assimilations are common in the speech of many younger children. The speech of the
following child, aged 1:6 to 1;10, contains two common assimilations that interact with
each other in surprising ways (Cruttenden, 1978).

Speech Sample

Intended Words Child’s Words

1. doggie gogi
2. cuddle kuku
3. rabbit babi
4. man mam
5. crispies pipi
6. piggy pipi
7. apple papa
8. abow* babauw
9. all gone ZUZLN
10. acom® kekun

*The child did not say these words, but the pronunciations follow his speech pattern.
| added the words to provide additional examples for the exercise.

Questions

Waords #1 and #2 are examples of a common assimilation, What is the name of the
assimilation? (Hins: If helpful, review the discussion of phonological processes in
Chapter 8, “Preschoolers.”)

. Words #3 and #4 are examples of another common assimilation. What is the name

of the assimilation?

. Mow look at the intended words. What is the place of production of the consonants

that assimilate in words #1 through #47

. Words such as #5 and #6 contain both labial and velar consonants. Does velar assimi-

lation or labial assimilation ocour?

. Develap a hypothesis that summarizes your findings for words #1 through #6. (Hint:

Describe the assimilations, alveolar consonants, and interactions between labial and
velar assimilation.)
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6. How does your hypothesis predict that the child will pronounce the consonamis in
the following words? Part A of this guestion is an example,
a. dig
b. bug
c. pit
d. tub

7. The words (a phrase in one instance) #7 through #10 begin with vowels in the adult
language, but the child produces them with initial consonants. MNotice that each word
begins with a different consonant. What determines which consonant begins words
#7 through #107 (Hine: Ignore the [1] in all gone, which the child may not have
heard because many speakers do not pronounce it.)

8. List two words you could teach the child to determine if your hypothesis is correet.
Indicate which sound you think the child will pronounce at the beginning of each
word.

Answer Sheet

. Phonological process:
. Phonological process:
. Place of production:

. Assimilation:

. Hypothesis:

a. gg
b.
c.
d.

7. Hypothesis:

oot b LR =

8. Possible words:

CLINIC BOX: Individual Differences

Tmportantly, individual differences in speech development abound, especially among.

~ younger children (McLeod, 2003). Toiillustrate, a comparison of consonant invento-
ries of four 2-year-old children developing typically revealed that their inventories
ranged from 5 to 14 —impressive variation among children all near the same age
and all without speech problems (Bleile, 1996). '
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Exercise 2

Researchers have known that children sometimes regress in speech development since
at least the 1940s, when a German linguist named Leopold described the regression in
his daughter’s pronunciation of prefty over a period of several months (Leopold, 1947).
This type of regression (loss of phonetic accuracy) is not due 1o nevrological problems,
trauma, or an inadequate environment. Rather, it arises from overgencralization of a
regular way oftalking, A similar type of overgeneralization occurs later in morphological
development when a child (typically, aged about 3 years) who previously said went now
savs goed, as in J goed home.

This exercise analyzes a famous case of a regression in a child from | year, & months
1o 1 year, 8 months (Menn, 1976). The regression affected two previously mastered
words and lasted for several months as the child sorted cut placement of primary stress
in two similar sounding words, caca and cookie, Ages are listed as year:month:day.

Speech Sample

Age Caca*
1:6:27 kaks
1717 gak

1;7:24 kika

1;7:27 kika~ kakd
1;8:22 ghaga-kika

*Carca |kaki) is a Greek word learmned from a babysitter that means feces.

Age Cookie*
Before 1:6:27  kiki
1;7:10 kaki
1:7:24 kaki
L:7:27 kaki
1:8:18 kiki

*The regression also affected cracker, which he pronounced the same as cookie.

Questions

1. Which syllable in kaka receives primary stress before 1;6:277
2. When does the regression in kaka occur?

3. Describe the regression in kaka in your own words,

4. Which syllable in cookie receives primary siress before 1;6:277
5. When does the regression in cookie begin and end?
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6. Describe the regression in cookie in your own words.
7. Suppose you taught the child the word cackle on 1;7:24. If your hypothesis about

the regression that affects cookie is correct, which syllable would receive primary
stress in cackie?

. The regression in cookie is difficult to explain as a physical problem in producing

primary stress on the first syllable. Why?

For discussion: What is your hypothesis for why the child changes the stress pat-
terns in kaka and cookic?

Answer Sheet

Rl B Sl

Primary stress:
Date:

. Description:

Primary stress:
Dates:
Regression:
Cackle:

. Explanation:
. For discussion:
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Exercise 3

Some new cooks attempt different dishes that all end up tasting like spaghetti. Some
children do the same thing to words, reducing the vast phonetic complexity of speech to
a few word recipes (Menn, 1976). Waterson (1971) was one of the first investigators o
deseribe this phenomenon. This exercise offers an opportunity to reanalyze the speech
from Waterson's study of a child approximately 1 year, 6 months.

Speech Sample

Intended Words Child"s Words

1. fish if-uf

2. brush bif

3. window nene

4. fetch il

3. another Jeanpa

6. dish dif

7. finger ene=nini

&. Randell pane

9. vest ul

Questions

1. Describe || (the first consonant in the third word) in terms of place, manner, and
voicing,

2. The child had two recipes for words on this list, one recipe was to say one-syllable
words that end with voiceless friction and the other was for two-syllable words that
contain [n] and have primary stress on the first syllable. Indicate by word number
which words belong in each recipe,

3. In your own words, describe the child's recipe for the words included in the fish
recipe. (Hint: For this and the following question, focus on the child's prenuncia-
tions rather than the intended words,)

4, In your own words, deseribe the child's recipe for the words ineluded in the window

recipe.

Answer Sheet

- nk:

First recipe:
Second recipe:
Fish recipe:
Window recipe:
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Exercise 4

Phonological processes such as labial assimilation and velar assimilation describe con-
sonants assimilating to other consonants, Consonants also assimilate o vowels, as is the
case with the speech of the child, aged 20 to 23 months, who is the focus of this exercise
{Braine, 1974).

Speech Sample
Intended Words Child*s Words

Mooy Erecnen. e LAk

1. ball bo.u
mama mama
pad* pa
big di?
boo* bu
milk ni?
babababi** babadi
me* ni
pa* pa
“p" di?

S

*| added words followed by an asterisk to better illustrate the child’s error pattern.
*=* A nonsense word that the child imitates,

Gluestions

Lh de L B3

How many speech errors in syllable initial consonants occur in these 10 words?
(Hint: Remember that each consonant in word #7 is in syllable initial position.) This
i an example.

. Describe how the place of production changes in these in these consonanis.

. Consider the consonanis produced in error. Which vowels follow these consonants?
. Develop a hypothesis that describes the emors.

. How does your hypothesis suggest the child will pronounce the first consonants in

meet, bit, and batile.

. Suppose a colleague believes your hypothesis is incorrect and hypothesizes instead

that any close vowel causes the error. Which of the 10 words could you use to argue
against this altemative hypothesis? Why?
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Answer Sheet

Syllable initial consonants: 5§
Place of production change:
Vowels:

. Hypothesis:

Meer, hir, and batile:

. Altenative hypothesis:

T
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Exercise 5

This exercise considers two speech errors, one affecting consonants and the other vowels,
The exercise comes from the speech of a child named Jacob, the child whose regressions
were the subject of Exercise 2. The present example occurred from 1 year, 6 months to
I year, 9 months (Menn, 1976).

Speech Sample
Intended Words Jacob's Words®*

9.

® N MR WM

tape i
duck da
. close dou
. okay ki
gate gi
whee i
cow kau
b i
cake gik~keik

*The vowel errors have exceptions, including in the words away, lady, Jacob, and rain.

Questions

What phonological process affects Jacob’s pronunciation of consonants at the end
of words?

. Which of the 10 words is an exception to the above phonological process?
. List two words that you could teach Jacob to test if your hypothesis about this pho-

nological process is correct.

. Mow, consider Jacob’s vowel errors. To begin, use the x y notation (see Chapter 3,

“Phonetics Warm-Up™) to list Jacob®s vowel errors. The first part of this question is
an exaniple,

. Based on your answer to the fourth question, which vowel will Jacob pronounce

as [i]7

6. Describe Jacob's vowel errors using the distinctive feature system of your choice.

. If'your hypothesis is correct, how will Jacob pronounce the vowels in hay and duke?
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Answer Sheet

. Phonological process:
. Exception:

Possible words:
Words: 1. rape c1—
Affected vowel:

. Distinctive features:

. by and dluke:

S
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Exercise 6

This exercise focuses on a somewhat unusual sound addition in the speech of 1 child

aged from approximately | year, 9 months to 2 years, 2 months (Fey & Gandour, 1982).
The sound addition affects consonants in the ends of words,

Speech Sample
Intended Words Child’s Words

I. big bign
2, egp £80
3. read widn
4. drop dap
5. stub dabm
6. cal it
7. word wudn
8. talk dak
9. lightbulb jartbabm
10. fit Vil
Questions

1. What is the meaning of the diacritic under the nasal consonant in word #37 The
same mark appears after the final consonants in the first and second words, though
it is difficult 1o see. (Hine: If the mark seems unfamiliar, see Appendix A, “Special
Symbols and Diacrities.™)

2. Which class of sounds does the child add to the end of certain words?

3. Sometimes the child adds [m] to a word, other times [n], and other times [g]. Develop
a hypothesis that describes which consonant the child adds.

4. Suppose you decide to teach the child some new words. According o your hypoth-
esis, which consonant will the child add to mud and bib?

5. Motice that the child does not add an additional consonant to certain words, Develop
a hypothesis that explains why. (Hime: The words are not exceplions.}

6. According to your hypothesis, will the child add a consonant to words ending in |k]?
If your answer is yes, indicate which consonant the child will add.

7. For discussion: Can you hypothesize what might be a phonetic basis for this speech
error?



o PART Il SPEECH DEVELOPMENT

Answer Sheet

. Diaeritic:

. Sound class:
Hypothesis;

. Mud and bib:;

. Hypothesis:

- Words ending in |k|:
. For discussion:

= b b =
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Exercise 7

Many young children choose to say words that contain stress patterns, syllables, and
sounds that they already produce (see discussion of lexical selection in Chapter 7, “Tod-
dlers”). A child, for example, whose expressive vocabulary contains words beginning
with |m] is more likely to choose to say new words beginning with that sound. The
present exercise focuses on Leslie, the subject of the first study to deseribe lexical selec-
tion (Ferguson, Peizer, & Weeks, 1973). At 11 months, Leslie’s expressive vocabulary
contained four words. (Nefe: As you perform this exercise, a reasonable thought that
may occur to you is that Leslie’s parents only taught their daughter words with certain
speech characteristics. The authors of the original study thought otherwise, and subse-
quent research has borne them out.)

Speech Sample
Intended Words Leslie’s Words

1. daddy dede
2. mommy marma
3. doggie gaga
4, patty (cake) babae
GQuestions

1. Look at the intended words, What do all these words share in terms of stress pat-
terns? (Hint: For this exercise, analyze the words Leslie attempted rather than Les-
lie's pronunciations. )

2. What do all the intended words share in terms of sequence of syllables?

3. The intended words show a restricted range of places of production. What places of
production occur in the intended words?

4, The intended words also show a restricted range of manners of production. What
manners of production occur in the intended words?

5. What word-final vowel do all the intended words share?

6. Summarize your answers to questions 1 through 5 as a hypothesis regarding the
speech characteristics of all the intended words.

Answer Sheet

. Stress patterns:

. Sequence of syllables:
. Place of production:

. Manner of production:
. Word-final vowel:
Hypothesis:

T S Y
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Exercise 8

The final exercise shows that speech puzzles are not limited to children developing
typically.

The exercise focuses on the speech of E, a child whose consonant inventory also
appears in Chapter 14, “Phonetic Inventories.” E was bom prematurely. She received a
tracheostomy when she was approximately 3 months old to treat bronchopulmonary dys-
plasia (BPD), a lung problem sometimes resulting from medical efforts 1o save children
whose immature lungs are oo weak to provide the breaths of life (Bleile, Stark, & Sil-
verman McGowan, 1993). The exercise explores E's speech at 2;8, which was 4 months
afier her tracheostomy was closed. The words are E's entire expressive vocabulary.

Speech Sample
Intended Words E's Words

1. daddy dada
2. hi hai

3. down da

4. mom mam
5. hop bap
6. water wawa
7. book buk
8. bow bouw
9. baby baba
10. up AP
11. please bai
12. bye bai
13. bag bas
14, bubble ba
15. pop bap
16. ball ba
17. Pop Pop® pap pap

*Pop Pop is the family name for grandfather.

Questions

1. OF 17 inended words, 16 begin with consonants. ldentify how many of these word-
initial consonants are bilabial, alveolar, velar, and glottal. (Hine: |w] is labio-velar,
so place it in both the labial and velar columns.
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2. Divide the number of bilabial consonants by the total number of consonants (17,
because [s] is counted twice.) What percentage of the consonants are bilabial?

3, Compare your answer to the expected percentage values for bilabial consonants
shown on the answer sheet.

4. In your own words, describe what E is selecting for in the intended words.

5. Is an implication of the results that E will attempt to say words that begin with
bilabial consonants more readily than words that begin with other consonants?

Answer Sheet

1. Bilabial:
Alveolar:
Velar:
Glottal:
. %% Bilabial:
. Expected relative frequency: [7.8%
. Lexical selection:

th B W ka

. Yes or no:
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Conclusions

Major topics in this chapter include:

1. A child develops sirategies that help them communicate when speech limits their
ability to communicate,

2. Well-described communication strategies include lexical selection, word-based
leaming, favorite sounds and word recipes, and gestalt learmning.

3. Regressions in speech accuracy may occur as a child discovers systematic ways o
say words.,

4. Communication strategies occur in the speech of children both with and without
speech sound disorders.

Review Questions

. How do communication strategies help a child to speak?

. What is lexical selection?

. Explain in your own words how a word recipe might help a child communicate.

. How does gestall leamning help a child communicate?

Can vowels cause a consonant 1o assimilate?

. If'you discover a child selects words beginning with |b], which word (all other
things being equal, which they seldom are) will that child most likely attempt
10 say, bee or pie?

?.-._'[fy-uu discover a child selects two-syllable words wilh primary stress on the first

s_v‘lIablt which word (again, all other things being equal) will that child most
* likely attempt to say, balloon or baby?

hoth Bl bl =
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CH A P/RER S

SPEECEFI

EVALUATION

A speech evaluation is like putting together pieces of a puzzle. This chapter is about a specch
evaluation as part of a broader assessment of communication. This is our starting place
kecause the puzzle picces that go together in a communication assessment—referral, case
history, present development, clinical decisions, implementation—are the same as for many
other assessments as well. Topics in this chapter include:

o Overview
1 Referral

History
® Present Development
3 Clinical Decisions
# Implemeniation

[

H

Aszessment of speech sound disorders in bilingual and nonnative speakers of English is the
subject of the next chapter, followed by hypothesis testing, and two “leam by doing” chap-
ters on phonetic inventories and phonological processes. The companion webzite includes
Assessment Resources with downloadable materials for assessment of social impact, severity,
intelligibility, developmental milestones, informal assessments, and published tests.

s 4
Learning Objectives Key Words

I hope on completing the chapter you will

m Identify the three questions a speech

evaluation answers.

Understand the reason for each step in

a speech evaluation.

m Know the reason for oblaining a
child’s history.

m Understand the reason for assessing
language in a speech evaluation.

m Appreciate the multiple Factors in

clinical decisions.

o

Key words you will encounter in this chapler

Speech evaluation
Assessment of
communication
Referral
History
Early
COMmumcation
history
Medical history
Social history
Education history
Present
development
Behavior

Language
Speech
Social impact
Severity
Intelligibility
Developmental
level
Stimulability
Voice, resonance,
and fluency
Oral mechanism
and hearing
Climical decisions
Implementation

149
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Overview

By law and good clinical sense, speech treatment begins with a speech evaluation. Afier
all, how do you ask a family 1o undertake the time and expense of treatment without
first determining if a problem exists and the likelihood of it responding to treatment?
A speech evaluation answers three questions:

1. Does a communication problem exist and, if so, what is its nature?
2, Does the problem warrant treatment?
3. What should treatment focus on?

That is, a clinician’s goal is to determine il a communication problem exists sufficient
o warrant therapy; discover something about the general nature of the problem (if one
exists); and, if'a clinician judges a child should receive treatment, provide enough infor-
mation 1o plan the first steps in treatment.

A Flace to Begin

A speech evaluation gives a place to begin treatment, with the clinician knowing that
additional experience with the child will result in a more nuaneed and deeper understand-
ing. Motice what a speech evaluation is not: it is not an answer to all possible questions
about a child’s communication development. A speech evaluation typically lasts from
45 to 90 min, an impossibly short time to answer every question about a child’s com-
munication. Betier to leave a fuller understanding to a later date, perhaps concurrent with
or as part of treatmeni.

CLINIC BOX: Assessment of Communication

A clinician often performs speech evaluation as part of a broader assessment of com-
‘munication because a child does not produce speech in isolation from language, voice,
flueney, resonance, an oral mechanism, or hearing. All those communication areas
influence speech, and so, a complete speech evaluation assesses those domains as well.

Steps in a Speech Evaluation

A speech evaluation contains five sieps, each focusing on a different clinical question:

. Referral: What is the reason for the referral?

2. History: How does the past inflrence present and future communication?

3. Present development: How is a elild s communication functioning at present?

4. Clinical decisions: Does a communication probfem exiss, what is its natre, and
does it warran! freatment?

5. Implementation: Whar plans may improve a child s communication eurcome?
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Appendix 11-A provides a checklist of steps in a speech evaluation. The companion
website contains the checklist in a downloadable form.

Referral

The first step in a speech evaluation is the referral. In a clinic report, referral information
typically appears in the section variously called intake, introduction, or referral, Refierral
questions you may want to ask include;

Wheo is the child?

m Who made the referral?

® What is the reason for the referral?

® What does the family see as the problem?

® What does the family see as goals of the assessment?

Logic of the Questions

The questions help you understand the reasons for the referral. To determine what a
child’s caregivers want the clinician to accomplish, almost always you will do well to
ask at the start of the assessment, “*How can [ help you today?” or “What brings you
in today?" Follow-up questions determine the referral source and ask the caregiver to
deseribe what they perceive to be the nature of the child’s communication difficulty.

History

A clinician obtains a history to determine how a child's past might influence present
and future communication development. In a clinical report, this information typically
appears in the section variously called case history or background.

Sources of Information

With a younger child, the child typically is present during the history, which also allows
you to observe the child and the child-caregiver interactions. Additionally, while you
observe the child, the child can observe you and the evaluation setting. With an older
child, a clinician typically obtains the history outside of the child’s presence, especially
if sensitive topics need discussion.

Oftentimes, a clinician obtains a child’s history using a questionnaire developed
at their clinic setting. While questionnaires may differ in their specific questions, they
typically address four aspects of a child’s history:

m Early communication history
m Medical history
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B Social history
® Education history

The following questions illustrate one way to address these four areas. You can ask
questions in a different order or you can move questions from one category lo another,
il that suits you.

Early Communication History

» Goal: Obtain information on babbling, firse three words, regilar two-word combina-
fipns, and short sentences.

Questions you might ask about a child’s early communication history include

8 When did the child first babble on a regular basis?

® When did the child first speak three different words? What were they?

® When did the child start regularly saying two and three-word sentences?

® When did the child begin to speak in sentences, even though some of the words
in the sentence may have been missing?

Logic of the Questions

The communication history helps you decide if a child evidences early communication
delay in attaining major communication milestones, Babbling (canonical babbling) is
included because research indicates it is important for later speech and language devel-
opment (Locke & Pearson, 1992; Morris: 2010). Similarly, first words are important
because they are a milestone in communication and expressive voeabulary, Development
of two and three-word sentences is important because they are the origin of syntax, and
speaking in short sentences indicales how syntactic development is progressing (Bates
& Goodman, 2013 Brown, 1973; Paul & Jennings, 1992).

Medical History

» Goal: Obiain information on pregnancy, delivery, length of stay in hospital after deliv-
ery, diagnoses, medical conditions, hospitalizations, ear infections, family history af
communication disorders, aned present health,

Medical history gquestions you might ask include:

® Were there any complications during the pregnancy?

m Was the child born full term?

® How long did the baby remain in the hospital after delivery?
m Has the family ever hospitalized the child?

m Has the child ever had an ear infection?

® Has anyone in the family had a communication disorder?
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m Does the child have any diagnosed medical or developmental conditions?
m Does the child take medications on a regular basis?
m How is the child’s present health?

Logic of the Questions

The questions explore medical factors that might influence communication development
(Bleile & Burda, 2003; Fox, Dodd, & Howard, 2002).

®m Were there any complications during the pregnancy?
Pregnancy complications may point to early difficulties that ean influence later
communication development.

m 'Was the child born full term?
Length of pregnancy is important because infants bom premature are at risk
for future developmental difficulties, especially if the child also was low
birth weight,

m How long did the child remain in the hospital after delivery?
Length of hospitalization after delivery indicates if a child’s medical problems
were sufficient to require a hospital stay. Hospitalization for more than two or
three days may signal an area that needs further exploration.

8 Has the family ever hospitalized the child?
Hospitalization may suggest potentially serious health problems, perhaps
sufficient to influence communication development,

® Has the child ever had an ear infection?
Research indicates a connection between middle ear problems and
communication development (Dhooge, 2003; Shriberg, Friel-Paiti, Flipsen, &
Brown, 2000; Shriberg, et al., 2003).

® Has anyone in the family had a communication disorder?
Because communication disorders may “run in a family,” it is important to know
if members of a child®s family have communication disorders (Shriberg, &
Austin, 1998; Shnberg, et al., 2005).

m Does the child have any diagnosed medical or developmental conditions?
Many different medical and developmental conditions influence communication
development.

® Does the child take medications on a regular basis?
Medications can influence a child’s communication development as well as their
performance in treatment (Gumpper, 2007).

® How is the child’s present health?
A child's present health can influence their performance in the evaluation,

Social History

» Goal: Obtain infermation on members of family, main persons with whom the child
interacis.
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Social history questions you may want to ask include

B Who are the members of the child’s family?
8 Who are the main people with whom the child interacts?

Logic of the Questions

The social history seeks to determine if a child's environment is sufficiently stable to
foster healthy communication development. The question is of stability rather than of
composition. For example, many different compositions of people can maintain a stable
environment, including a mother and father, a grandparent, same gender couples, or
single parents. Examples of questions to help you better understand the make-up of
a child’s family include, “Who in the immediate family does the child interact with
regularly?”; “Does the child play with children outside the immediate family?”; “How
many times a week?”

Depending on the results of the medical part of the interview, you might also ask
if lengthy hospitalizations occurred in the past. Hospitals, while good places to recover
physically, are not well-suited to a child’s social and communication needs. To illustrate,
pressing obligations of hospital staff may keep them from meeting a child"s emotional
needs as a family might, which can result in later difficulties in behavior and communica-
tion (Fridy & Lemanek, 1993).

Education History

> Goal: Obtain information on past and present education placements and any special
services (fvpes, amounis and goals).

Education history questions you may wish to ask include

® Heas the child ever attended any type of day care or preschool? Did they receive
any special services?

® Is the child currently in any educational program? Did they receive any special
services in the past?

Logic of the Questions

The education history helps discover if a child has received formal schooling, including
special services. Both types of information may give valuable insights into a child’s
communication development, or, at the least, keep the evaluator from making recom-
mendations for services that the child may already be receiving.

After Completing the History

After completing the history, you might take the opportunity to let the caregivers know
what will happen during the remainder of the assessment. Consider addressing
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m Restating the caregiver's concerns
m Explaining to the caregiver how you will assess their child's communication
m Asking il a caregiver prefers to stay in the room or to leave, perhaps to observe

Present Development

This part of an evaluation focuses on a child’s present development in communication.
This information typically appears in the section of a clinic report called current function-
ing or evaluation results. The following are areas typically addressed:

@ How does the child behave?

m How is the child progressing in language?

®m How is the child progressing in speech?

® How is the child's voice, resonance quality, and fluency?

m Is the child’s oral mechanism and hearing adequate for speech?

This list of questions means you have much to do in less time than an average length
movie! Fortunately, you can complete some testing “by ear.” To illustrate, when a child
speaks you might listen carefully to their vocal quality and fluency to decide if you need
to undertake Farther testing. Since this is a book on speech, the following discussion
gives the speech area a central focus, recognizing that other arcas may be shortchanged.

Behavicr

= Goal: Determine if the evaluation results reflect e child s knowledge or compliance.
Questions you might ask about behavior include

m s the child’s behavior representative of what they do outside the assessment
setting”

® In what ways are the child’s behaviors atypical or typical?

m Are there behaviors not occurring in the assessment about which you would like
me to know?

Logic of the Questions

If a child is cooperative and compliant, it gives you more confidence in the results of
the evaluation. You can confirm this by asking a caregiver something like, “The results
we obtain here are only important if they reflect what your child does outside here. So,
could you let us know if what we see today is representative of how your child typically
communicates?”

If a child is less cooperative or noncompliant compared to similarly aged children,
this may raise questions:

I. Most directly, you may reasonably wonder about the reliability of your assessment
findings. To illustrate, if an uncooperative child performs poorly on a test, you may
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ask if the results are due to lack of cooperation or lack of knowledge (or, of course,
lack of cooperation and lack of knowledge).

. Lack of cooperation and compliance could also indicate a behavior problem, which

may influence communication development.

3. Lack of cooperation could suggest difficullies in attention and focus, two cognitive
functions known to impact communication development.

4. Ifa child lacks the degree of cooperation and compliance of children of comparable
age. it is possible that the child experiences a global developmental delay. That is, a
child may behave like a younger child because developmentally the child is in many
ways a younger child.

[~ ]

Language

Speech

» Goal: Compare a childs language development to speech,
In a communication assessment with a speech focus, your language questions include

® How does the child’s language receplion compare to similar-age peers?

® How does the child’s language expression compare to similar-age peers?

® How does the child’s development in language reception compare to their
development in language expression?

Logic of the Questions

The first question tells you if the child understands comparably to children of the same age,
and the second question tells you the same thing for language expression. The third question
compares development of language reception to that of language expression, which tells
you if the child is globally delayed (both reception and expression are equally delayed)
or if one aspect of language shows greater delay, A very common patiemn is for language
expression Lo show greater delay than language reception, meaning the child understands
more of language than they can express. The opposite pattern (the child’s expression
shows more advanced development than their understanding) is more rare but occurs in
some children with autism specirum disorder and some children with hydrocephaly.

» Goal: Determine how a child’s speech development compares to their development
in fangrage expression and langrage reception.

Questions you may wish 1o ask about speech include

m What is the social impact of the child’s speech sound disorder, i one exists?
m What is the child’s level of intelligibility?

m What is the severity of the child’s speech sound disorder, if one exists?

® What is the child’s level of speech development?
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Logic of the Questions

Ewven in a communication assessment with a speech focus, a clinician typically has only
15 to 20 min for speech, so each answer counts, contributing information you need 1o
form your clinical decisions.

® Social impact measures concemn about a child’s speech and is a factor in
deciding whether to provide treatment.

m Severity measures degree of impairment; it is a primary means to justify
providing or refusing ¢linical treatment,

m Intelligibility is the amount of speech a listener understands and is the factor
most frequently cited by both clinicians and caregivers in deciding the severity
of a child’s speech disorder.

m Developmental level establishes the age range that most closely approximates
a child’s speech development, and it is a factor in establishing if a speech sound
disorder exists.

Stimulability

In addition to these four areas, you may also wish to undertake specialized assessments.
Stimulability probably is the most frequently performed specialized assessment.

® Are there stimulable elements in the child’s speech?

Stimulability testing determines if a child has any capacity to produce a speech element
(consonant, vowel, syllable, stress, ete.) and may be a factor in selecting a treatment
sound (sec Chapter 17, “Treatment Sounds™). Assessment Resources on the companion
website contain downloadable materials for all the above aspecis of speech.

YVoice, Resonance, and Fluency

> Goal: Determine if there are communication challenges in addition to those in speech
and language.

Questions you may wish to address include

® Does the child have difficulties affecting the larynx?
m Does the child have difficulties with coupling between the oral and nasal tracts?
m Does the child's speech contain primary disfluencies and secondary behaviors?

Logic of the Questions

Difficulties in voice, resonance, and Muency all can influence a child’s speech devel-
opment. Because of the focus of the chapter, | have reduced these complex topics to a
footnote, knowing that sometimes an assessment begins with a speech focus and ends
up with & primary focus in voice, resonance, or fluency.
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Oral Mechanism and Hearing

Clinical

»> Goal: Determine if the speech and hearing mechanisms contribure to the communica-
tion disorder:

Cuestions yvou may wish to ask on these topics include

m Are there abnormalities in the function and structure of the oral mechanism that
might interfere with speech production?
® Does a hearing impairment exist that might influence speech development?

Logic of the Questions

Abnormalities in both the oral mechanism and hearing can influence speech develop-
ment. As part of a speech evaluation, you typically screen for disorders in the function
and structure of the oral mechanism and for impairments of hearing. Appendix 11-B in
this chapter contains a quick 11-step screener 1o assess oral mechanism structure and
function. The companion website contains a downloadable form of the screener,

If you discover a problem, you typically schedule a complete oral mechanism evalu-
ation and make a referral for a hearing assessment with an audiologist. Fortunately,
children are flexible and can learn speech with hearing impairments, high palates, small
teeth, a small or large tongue, and many other mild to moderate structural and movement
problems (Mason & Wickwire, 1978).

Decisions

With the referral, history, and present development assessments completed, you are ready
o answer the following questions: “Does a communication problem exist and, if so,
what is its nature?”; “Does the problem warrant treatment?””; and “What should treat-
ment focus on?” Clinical decisions usually appear in the clinical diagnosis or clinical
impressions section of a elinie report.

Questions you may wish to consider as vou reflect on the assessment findings include

B What does the family view as the nature of the child’s communication problem?

® What aspects of the child’s history may influence communication development?

® What areas of communication (speech, expressive language, receptive language)
show developmental delay relative to the child's chronological age?

If, based on the answers to these questions, you recommend a child receive treatment, four
additional questions may help answer the question, “What should treatment focus on?”

® What arca of communication (speech, expressive language, or language
receplion) shows the greatest developmental delay?

® What aspects of the child’s communication are new and emerging?

B How able is the family to participate in the child’s treatment?

® What are the childs daily routines and activities?
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Logic of the Questions

The preceding questions influence clinical thinking in the following ways:

® What does the family view as the nature of the child’s communication problem?
This question influences everything from goal selection to explaining assessment
results to the family. To illustrate, if you recommend treatment, you might select
a treatment goal that fits the family's perspective on the child’s communication
problem. Alternately, if you believe a family’s perspective contains some mis-
conceptions, you might have a respectful discussion about that with the family.

m What aspects of the child’s history may influence communication developmem?
If factors in the child's history place him/her at greater risk for future
communication difficulties, you become more likely to recommend
treatment. Risk factors for future speech difficulties include an early history
of communication delay, significant medical problems, living in an unstable
home or in extreme poverty, and absent or minimal improvement in prior
developmental services.

® What areas of communication {speech, expressive language, receptive language)
show developmental delay relative to the child's chronological age?
This question helps decide if a delay in communication exists and in which areas
it mccurs. A clinician typically bases severity level on extent of delay.

® What area of communication (speech, expressive language, or language
reception) shows the greatest developmental delay?
This question helps give focus to treatment because a clinician typically gives
primary attention to the area of greatest delay.

® What aspects of the child's communication are new and emerging?
Mew and emerging aspects of communication (that is, things a child does
oceasionally, though not yet frequently) often are goals for treatment.

m How able is the family to participate in the child’s treatment?
In addition to involvement in treatment being a parent’s legal right, generalization
is more likely to oceur if the family participates in treatment.

® What are the child’s daily routines and activities?
Incorporating the child’s routines and preferred activities in treatment helps
promote generalization and are good sources of therapy activities.

Implementation

The final part of an assessment is to develop an implementation plan for the child to

receive services. This information typically appears in the recommendation section of
a clinic report.

Questions you may want to ask include

m [s there additional testing that should be undertaken?
m Where and when will treatment take place?
m What is the initial treatment goal?
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Logic of the Questions

Many times, a clinician recommends additional testing to fill in missing assessment
information. To illustrate, a young child may have been too distracted to complete a
hearing sereening, so the clinician recommends retesting, To give a different example, 2
clinician may believe a child’s communication difficuliies may be part of broader devel-
opmental problems, and so might recommend that the child receive a multidisciplinary
developmental evaluation. The answer to the when and where question identifies the
location and time of treatment, and the initial goal provides the first goal of treatment.

Conclusions

Major topics addressed in this chapter include

1. A specch evaluation answers three questions: Does a communication problem exist;
and, if so, what is its nature? Does the problem warrant treatment? What should
treatment focus on?

2. Best practice is lo assess speech as part of an assessment of communication,

3. Aspeech evaluation contains five steps: referral, history, present development, clini-
cal decisions, and implementation.

Review Questions

. What three questions does a speech evaluation answer?

. Why does a clinician typically perform a speech evaluation as part of an assess-
ment of communication?

. What is the purpose of asking referral questions?

. What is the purpose of obtaining a child's history?

. What four areas should you assess in a history?

. What is the purpose of obtaining information on present development?

What might noncompliant behavior signify?

. What areas do you assess in speech?

What is the purpose of reaching clinical decisions?

Explain in your own words why you may want to know a child’s daily routines.

11. What is the purpose of the final step, implementation, in a speech evaluation?

12. Why is additional testing sometimes recommended?

(v gy
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APPENDIX 11-A
SPEECH EVALUATION CHECKLIST

Referral

___ Who is the child? Mame and age of clienr

___ Who referred? Referral source

__ Why referred? Reason for the referral

___ What does family see as problem? Referral source s perception of the problem

___ What does family see as purpose of evaluation? What does the referral sowrce
hope the evalvation will accomplish

History

___ Who reported history? Mame

___ Communication Babbfing. first three words, regular two-word combinations,
short sentences, relate stories with four or move events, reading

__ Medical Pregnancy, delivery, length of time in hospital after delivery, diagnosed
conditions, hespitalizations, medicines, ear infections, present health

___ Social Members of family, main persons with whom the child inferacts

___ Education Past and preseni education placemenis, any special services (lypes.
amounts, and goals, if they exist)

Present Development

____ Behavior Degree of cooperation and compliance

_ Language Expressive fangunage, language reception

___ Speech Social impacr, severity, intelligibility. developmental level, stimulability

___Voice, Resonance, Fluency Laryngeal quality, masality, primary and secondary
disfluencies

___ Oral Mechanism and Hearing Struciure and function, pure tone and middle ear
Sunerion

Clinical Decisions

__ Family's View
___ History
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____ Areas of delay (expressive language, language reception, speech)
__ Greatest delay {expressive language, language reception, speech)
___ MNew and emerging

___ Family participation

___ Daily routines and activities

Implementation

___ Additional testing
___ When and where
___Initial treatment goal
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APPENDIX 11-B

QUICK 11 STEP SCREENER OF ORAL
STRUCTURE AND FUNCTION

Equipment: Gloves, a mirror, a penlight, and a tongue depressor, The evaluator should
wear gloves and follow universal health precautions.

L. Face

Sit at eve level across from the child and observe the face. Look for muscle weakness,
spasticity, and drooping of one-half of the face,

Pass/Mo Pass
Comments:

___ 2. Breathing

Observe the child breathing. 1§ mouth breathing observed, ask the child to close mouth
and breathe onto a mimror placed under the nose.

Pass/No Pass

Commenis:

3. Lips
Observe the child’s lips for drooling.

A. Ask the child to say [i] (to test lip spreading).
B. Ask the child to say [u] (to test lip rounding).
C. Ask the child to say [papapal (to test rapid movements of the lips).

Pass/Mo Pass
Comments:

4. Jaw

Turn the child’s head to each side and look for gross retrusions or protrusions of the
maxilla or mandible.
Pass/Mo Pass

Commenis:
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___ 5. Teeth

Ask the child to open the mouth so you can examine the teeth.

A. Look for missing teeth, especially those in front.

B. Instruct the child to bite down lightly on the back teeth and to open e lips. Lock
for normal overbite (upper front teeth are about one quarter inch in frant of the
lower teeth and cover about one third of the top of the lower tecth),

C. Look to see if the child has an excessive overbite or an open bite {i.c., the upper
teeth do not cover part of the lower tecth at any point along the dental arch).

Pass/Mo Pass

Comments:

6. Tongue
Observe the child's tongue.

A. Look to determine if the tongue is grossly large, small, or shriveled.
B. Ask the child to touch the alveolar ridge with the tongue tip.

. Instruct the child to move the tongue laterally to test its mobility.
PassM™o Pass

Comments:

7. Hard Palate

Instruct the child to extend the head back.

A. Observe the child’s hard palate for signs of repaired or unrepaired clefls, fistulas,
and fissures.

B. Observe the midline of the child’s hard palate, using a penlight if needed. If a blue
line is found at the midline, gently rub the posterior portion of the hard palate,
feeling for a clefi.

Pass/Mo Pass

Comments:

___ 8, Soft palate

[nstruct the child to open the mouth three quarters of maximum to get the best velar

elevation.

A. Observe the soft palate for signs of repaired and unrepaired clefts, fissures, and
fistulas.

B. Look for a normal pink and white coloration at the midline.

C. Ask the child to produce a sustained “ah.” (A nasal sounding “ah™ may indicate
difficulty closing the nasal tract.)

Pass/Mo Pass

Comments:
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__ 9. Uvula
Ask the child to say a sustained “ah™ and observe the uvula.
Pass/Mo Pass
Comments:
10, Fauces

Ask the child 1o say a sustained “ah™ and look for signs of redness, inflammation, or
movement of the faucal pillars.

Pass/Mo Pass
Comments:

___ 1. Pharynx

Ask the child to say a sustained “ah™ and look at the back of the throat.
Pass™o Pass

Comments:




CHAPTER 12

ASSESSING A
SILINGUAL CHILD

Lindsey R. Squires

Presently, only 6% of speech-language pathologists (SLPs) self-identify as being bilingual
(ASH.& 2016} -and even those who are bilingual may still find themselves diagnosing or
treating in an unknown language (Morrow, Goldstein, Gilhool, & Paradis, 2014). When a cli-
nician and a child donot speak the same language, a clinician may struggle to answer, “Does
this child have a speech difference, or a speech disorder in addition to a speech difference™
(MecLeod, Verdon, IEPMCS, 2017; Oetting, Gregory, & Riviére, 2016; Skahan, Watson, &
Lof, 2007). T‘hls ‘question can lead to a clinician misdiagnosing a child who is an English
language learner fE[.L} wwith'a speech sound disorder, particularly between the ages of 3 and
6 vears (Fabiano-Smith & Goldstein, 2010; Fabiano-Smith & Hoffman, 2018). This chapter
focuses on special topics in the speech assessment of bilingual children. Topics include:

B [ntroduction
®m Special Topics in Assessment

Key Words

Learning ﬁ_biéctivas

Key words you will sncounter in this chapter:
Accent
Dialect
Simultaneous bilingual leamer
Sequential bilingual leamer
Home or heart language
Additive bilingualism
Subtractive bilingualism
English language learner
Interactional Dual Systems Models
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| hope on completing the chapter you will
B Explain language influences'on speech
development.
® Describe the distinction between speech
differences and speech disorders.

®m Understand special assessment issues
for bilingual children.
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Introeduction

Let’s begin with necessary background information for the assessment of bilingual lan-
guage learners. Topics include speech variation, aecent and dialect, simultancous and
sequential bilingual leamers, language systems, and bilingual speech development,

Speech Variations

The title of this section is speech variations. What does that term mean? ASHA guidelines
(1993) list various types of speech variations, including those resulting from communi-
cation differences and dialects, which is the topic of this chapter. The guidelines definc
communication difference/dialect as “a variation of a symbol system used by a group of
individuals that reflects and is determined by shared regional, social, or cultural/ethnic
factors.” Imponantly, ASHA states that these variations “should ner be considered a
disorder of speech or language™ (italics mine).

Accent and Dialect

Accen differs from dialect.

Accent

Accent is a speech variation arising from the influence of the phonology of a home
language on the production of a second language. Accents are typical and expected
features of second language leaming (Flege & Davidian, 1984). In the United States,
Spanish is the most commonly spoken language after English; as such, the most common
accented speech in the United States is Spanish-influenced English in children whose first
language is Spanish (U.S. Census Bureau, 2011). To illustrate this accent, a child may
say “eschool” for “school,” because s-clusters in Spanish start with a vowel prior to the
s-blend (Yavas & Somellian, 2005). The child's use of “eschool” presents a normal varia-
tion of how Spanish may influence the pronunciation of English as a second language.

Dialect

While an accent refers to phonological influences from another language, dialect is a
broader term, referring to alf the unique aspeets of language variation, including the
areas of phonology, vocabulary, and morphosyntax. More technically, a dialect is “any
language variety that is shared by a group of people™ (Qetting & MecDonald, 2002).

A dialect often is specific 1o a given cultural or geographic region (Oetting ¢t al,
2016). To illustrate, you may have noticed dialectal differences in vocabulary referring
to the name of a sweel carbonated beverage. In some dialects, the beverage is “soda,”
in others “pop,” and in others “coke.” To give another example, you may have heard
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dialectal morphosyntax differences in English in a child who speaks an Appalachian
English dialect that includes sentences such as, “Did the girl see him a-walkin?" (Zim.
merman, Pond, & Steiner, 2011).

Varieties of Accents and Dialects

As clinicians, we are constantly learning about the unique contributions of a native
language accent (phonology) or a language dialect (phonology, vocabulary, morphosyn-
tax). We likely know some common accenis and dialects, others less so, For example,
many different dialects of Spanish exist, although many people have only heard of two:
Mexican and Puerto Rican dialects (Taveras, Mamazi, Pazuelo, & Casado, 2015). Appen-
dix C, “Dialect and Accent,” at the end of this book lists nine varieties of dialects and
accents—a short list, but one that, hopefully, gives some insight into the rich mélange
of speech variations you may encounter in your clinical work.

Communication Breakdowns

Although speech differences due to accent and dialects are not speech disorders, they
can be sources of a communication breakdown or have a negative social impact (Munro,
Derwing, & Sato, 2006). For example, older adult listeners may have more difficulty
understanding accented English than those who are younger (Burda, Hageman, Scherz,
& Edwards, 2003). In addition to simply asking for help (e.g., “How do you say .. . 77),
these are frequent signs that a bilingual language learner may be struggling to avoid a
communication breakdown:

1. The learner may produce parls of a second language and then appeal for help indi-
rectly through a pause or eye contact {Brown, 2000),

2, The learner may use avoidance strategies by leaving a message unfinished.

3. The leamer may avoid certain words altogether due to speech differences or mispro-
nunciations {Brown, 2000).

In your clinical practice, you may encounter children who refuse to say certain words
because of potential speech differences (confession: with Spanish being my second lan-
guage, | use synonyms to avoid certain Spanish words in professional settings to escape
potential negative misunderstandings). If a child has both a specch difference and a
disorder, they might benefit from instruction to repeat a difficult-to-produce word, or
you may suggest a synenym for the challenging word,

Simultaneous and Sequential Bilingual Learners

The difference between simultaneous and sequential bilingualism is important in clinical
work. A simultaneous bilingual learner has initial exposure to both languages at the
same time, or dual exposure prior to age 3. Many simultaneous bilinguals grow up with
“one-parent one-language” exposure (called an OPOL model) in which one parent uses
one language and the other parent uses another (Langdon, 2008).
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A sequential bilingual learner has exposure to a second language after age 3 (Brice
& Brice, 2009; Tabors, 1997). In the United States, many bilingual children follow this
stair-step sequential bilingual pattern, where exposure 1o the home or heart language
comes before exposure to a second language upon school entrance (Brice & Brice, 2009,
Gutierrez-MeClellan, 1999),

Diversity in Sequential Bilingual Learners

Sequential leamners may show more diversity in their language acquisition than simul-
taneous bilinguals (Brice & Brice, 2009; Langdon, 2008). To illustrate, in the area of
vocabulary, variation is noticeable as children with second language exposure at age 3
may require | w0 2 years to leam basic communication skills in the second language,
and 5 to 7 years to acquire more academic language (Cummins, 1981). Clinically, the
implication is that you can expect more variability in the language skills of a child on
your caseload who is a sequential bilingual.

Why? Several factors help explain why variability in language acquisition is greater in
sequential bilingual children. One reason may be that sequential learners have more vari-
ation in language exposure and communication partners (Bridges & Hoff, 2014). Another
reason relates to the relative supportiveness of the environment in which a child leams
their second language. That is, their environment may support additive bilingualism
(i.e., honoring and encouraging a child’s home language) or subtractive bilingualism
(i.e., removing, denying, or limiting exposure to a child’s home language), both of which
may influence a child's leaming of their second language (Gutierrez-McClellan, 1999).

One System or Two?

As a clinician, should you think of bilingual language learners having one system or
two? For example, does a bilingual speaker of Spanish and English have two separate
language systems, one for Spanish and the other for English, or do the two systems
somehow interact? Paradis (2001) swdied language influence across three groups of
2-year-olds (n = 18 English monolinguals, # = 18 French monolinguals, # = 17 French-
English bilinguals). When comparing children’s performance on a nonword repetition
task (i.e., measuring ability to repeat nonsense words, such as “lapatimoon™), results
showed that these young bilinguals had separate phonological systems, but that their
systems were interdependent.

The Interactional Dual Systems Model, Paradis’ (2001) findings helped to
establish the Interactional Dual Systems Model, which states that each language con-
tributes to phonological performance, but that they are not autonomous (Genesee, 1989,
Goldstein & Gildersleeve-Neumann, 2007). At present, most clinical researchers support
that they are two interrelated, nonindependent systems (Gildersleeve-Meumann & Gold-
stein, 2015; Hambly, Wren, McLeod, & Roulstone, 2013).

Let's Go Dancing. What does it mean that a bilingual’s language systems are inter-
related? Let's try an analogy to explain how languages may influence one another.
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A bilingual’s linguistic system is like dancing! (Full disclosure: [ like dancing.) For the
illustration, imagine a bilingual speaker approximately 4 years old who is more dominant
in Spanish than in English for expressive language—dominance meaning the language
area in which the child is stronger (Langdon, 2008).

In couples dancing, there are two pariners: a lead and a follow. Consider the more
dominant language as the “lead,” and the less dominant language as the “follow.” Domi-
nance or preference for one language is a “typical aspect of carly bilingual develop-
ment” (Paradis, 2001). Each language has an influence on the other. Similarly, a dancer
is not independent of the influence of their partner. The “lead” will probably be the
most influential because of more exposure and practice; however, if one of the dancers
does not maintain a quality connection or sulficient language exposure, then changes in
dominance may occur.

Bilingual Speech Development

A common myth is that raising a child bilingually makes them slower to develop their
first language. Research negates the myth that bilingualism has a detrimental effect or
postpones development (Hambly et al., 2013). Mevertheless, it is important for a clinician
to undersiand that differences exist between monolingual and bilingual children’s speech.
Twao of those differences directly influence speech assessment:

1. Fabiano-Smith and Goldstein (2010) found bilingual preschoolers’ speech had lower
levels of accuracy in consonant production compared to monolingual preschoolers.
As a result, bilingual preschoolers may be at higher risk for misdiagnosis (Fabiano-
Smith & Hoffman, 2018).

2. Bilingual children’s speech development is more variable than that of monolin-
gual children (Fabiano-Smith & Hoffman, 2018; Hambly et al., 2013). Because a
3-year-old may be more variable in histher accuracy and productions than his/her
monolingual peers, bilingual children are at risk for misdiagnosis (Fabiano-Smith &
Hoffman, 2018). The clinical implication is that bilingual children generally warrant
careful assessment, sequential bilingual children more so than simultaneous bilin-
gual children.

Speech Acquisition Summary

Much of what is currently known about bilingual speech acquisition is summarized
in Hambly et al. {2013), who performed a systematic review of studies that examined
multilingual infants® and children’s speech. Here are six key findings

l. Limited evidence that multilingual children develop speech slower than monolingual
children.

2. More vanation occurs in multilingual children’s speech than in that of monolingual
peers.

3. Interactions occur between a child’s two languages, with varied amounts,

4. Children’s L1 (15t language) influences L2 (2nd language), and L2 influences their L1.



172 PART Ill ASSESSMENT

5. Both increased age and amount of language exposure to L2 facilitate speech
production.

6. Research needs to provide more consistency in its description of children's language
experience, schooling, and socioeconomic status.

CLINIC BOX: Hello, Late 8; Meet the Final 5

Consonant acquisition varies among languages. English has its late 8, while Spanish
has what we might call its final 5. They are |1 8 r r s| (Fabiano-Smith & Goldstein,
2010; Leacox, 2018).

Special Topics in Assessment

Grosjean (1998, p. 131) observed, “those who have studied both monolinguals and
bilinguals would undoubtedly agree that working with bilinguals is a more difTicul
and challenging enterprise.” One major challenge is distinguishing between speech dil-
ferences and speech disorders, both of which may exist in the same child. Researchers
and clinicians frequently report on challenges associated with making this distinction
(McLeod et al., 2017). This section describes special issues that arise in assessing speech
in bilingual children, following the steps described in the previous chapter, and is sup-
ported by researchers in bilingual education (McLeod et al., 2017; Yavas & Goldstein,
1998). Topics include

| Referral

B History

® Present Development
® Clinical Deeisions

Referral

Several imponant differences exist between referrals for multilingual children and mono-
lingual children.

1. Parent referral rates are lower for multilingual children than for monolingual children
(Stow & Dodd, 2005). This suggests that families may need additional opportunilies
to learn about available services as well as understand the systems of therapy (either
educational or medical). Understandably, a language barrier can be a primary source
of difficulty. Having interpreters or multilingual professionals available to explain
and support services is key.

2. As Kummerer, Lopez-Reyna, and Hughes (2007) noted, mothers who were Mexican
immigrants may discuss their child having a communication “delay” or “refrase” as
an articulation difficulty, even if the child has concomitant language difficulties. A
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reasonable clinical precaution is for a clinician to assess language, even if the parent
reports the problem results from articulation difficulties.

3. Parents of bilingual children tend to be more concemned about their child’s develop-
ment than parents of monclingual children (Boerma & Blom, 2017). One reason
for this may be that families are worried (or misinformed) that being bilingual can
somehow cause a communication disorder.

4. Medical and educational professionals may rely too heavily on a “wail and see™
model, which could lengthen time for eligibility to services and relates to under-
referral rates (Stow & Dodd, 2005).

Taken in conjunction, statements one through four suggest that you may wish to add a
prereferral step in the referral process to decrease unwarranted screenings and to answer
parent questions regarding their child's development (Langdon, 2008). In my experience,
prerefierral phone interviews are most successful when conducted by a seasoned elinician
with native or near-native proficiency in the language.

CLINILC BOX: Getting Help

History

The Iaternational Expert Panel on Multilingual Children's Speech (IEPMCS)
formed 'in 2012 to examine ways to meet the specific needs of multilingual children.
Members of the IEPMCS panel include SLPs, phoneticians, linguists, and speech
scientists from 35 different countries. This worldwide collaboration recommends,
“Children are supported to communicate effectively and intelligibly in the languages
spoken within their families and communities, in the context of developing their
cultural identities.” The [EPMCS has a tutorial for SLPs who conduct speech assess-
ments with children who speak a language other than English. The tutorial was
compiled by 46 researchers and it is a great resource for professionals.

The case history is a key tool in evaluation. One challenge to assessment is that bilin-
gual children do not have a static language profile, but typically one that is dynamic
a5 their language exposure shifts between environments and communication partners.
For example, a child may experience language loss of the home language upon school
entrance, if the school instruction is primarily in the second language.

Estimating Language Exposure

An estimate of language exposure is important because it can predict speech accuracy
{Ruiz-Felter, Cooperson, Bedore, & Pefia, 2016). Table 12—1 provides a list of evidence-
based case history topics to help document language exposure, including age of language
exposure, language input-output percentages, older siblings, and dialect. Appendix 12-A
in this chapter contains a template for a case history of a bilingual child.
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What Was the Age of | Need 1o document exposure; earlier exposure may lead 1o
Language Exposure? | more language influence (Hambly et al., 2013)

What is the Language | For carly bilinguals, input-output %s appears to be more
Input-Output (%)7? prediciive of phonological accuracy than age of exposure
(Ruiz-Felter et al., 2016)

How Many Older There is significantly more English vocabulary and greater

Siblings? MLU in English when children have older school-age siblings
(Bridges & Hoff, 2004)

What Is the specific Bilinguals may use similar dialect density as monolinguals:

Dialect? however, types of dialect features may be different (Fabiano-

Smith, Shuriff, Barlow, & Goldstein, 2014)

The Calculation. You or a teacher can estimate language exposure by asking parents
to report what language is heard (input) and used (output) by the child on weekdays and
weekends (Ruiz-Felter et al., 2016). Next, calculate percentages of input-output in each
language. To illustrate, children who are more Spanish dominant may hear and speak
60% to 80% Spanish at home and school, compared to more balanced bilingual children
(40%—60% in English and Spanish) or more English dominant children (60%-80% in
English) (Ruiz-Felter et al., 2016).

FPresent Development

Challenging as it may be, a clinician needs 1o assess a bilingual child in both their
languages. Although a greater time commitment, dual speech assessment decreases the
chance of later misdiagnosis or inappropriate goal selection, Table 122 summarizes both
the big piciure and specific strategies for assessing the speech of dual language leamers
(Fabiano-Smith & Goldstein, 2010; Yavas & Goldstein, 1998). Additionally, tutorials
exist to help you master this material (McLeod et al., 2017: Yavas & Goldstein, 1998).

What's in the Table

Table 12-2 outlines five specific stralegies to consider. Use one or several of the strat-
cgies, depending on the needs of the child and resources available, Three strategies
involve comparing a child’s speech to another speaker (i.e., to a parent, a peer, or an
audio recording of a native L1 speaker through a speech archive). Two strategies entail
comparing a child’s productions to an expected level of mastery (i.€., percent consonants
correct) and expected age of acquisition (i.., early, mid, or late sounds).
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. =trategies for AssS

Ass&;s in bmh lnngunges and choose assessment tools
Investigate and contrast phonetic inventory
Descnbe common and uncommon phunulagmal patterns in L1 and L2" {_p 52)

ts:.

Give the parent the same test as thl.': child and m:rmpam child-adult productions
(Terrell et al., 1992)

m Compare two children with similar language exposure (McGregor, Williams, Hearst,
& Johnson, 1997; McLeod et al., 2017)

= Listen to speech accent (if available) (McLeod et al., 2017)

m Calculate percent consonants correct to assess articulation (Fabiano-Smith &
Hoffman, 2018)

B Based on L1 phonetic inventory, consider early, middle, and late developing sounds
{Fabiano-Smith & Goldstein, 2010; Fabiano-Smith & Hoffman, 2018)

Speech Assessment Tools

Both formal speech assessment tools and creative informal methods help you assess the
speech development of bilingual children.

Formal Speech Assessment Tools. Table 12-3 lists tests in Spanish with the
advantages and disadvantages of each. For a more complete discussion of assessment
tools available in a language other than in English, see McLeod and Verdon (2014);
they reviewed 30 speech assessments across 19 languages other than English, including
(in alphabetical order) Cantonese, Danish, Finnish, German, Greek, Japanese, Korean,
Maltese-English, Norwegian, Pakistani heritage languages (Mipuri, Punjabi, Urdu), Por-
tuguese, Putonghua (Chinese), Romanian, Slovenian, Spanish-English, Swedish, and
Turkish or Turkish-German. The authors found that all tests elicited single word produc-
tions, but few tests catered specifically to multilingual speakers (McLeod & Verdon,
2014). MecLeod (2012) offers an online resource that provides test descriptions of over
100 tests available in languages other than English.

Informal Measures. Your speech assessment should include both independent
analysis (i.e., child"s phonetic inventory) and relational analysis (i.e., comparing child's
production to correct target words) (Yavas & Goldstein, 1998). See Chapter 7, “Tod-
dlers,” and Chapter 8, “Preschoolers,” if you want more background on these analyses.
Items from tests of single-word productions provide easy and quick ways to obtain a
speech sample.
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BESA Articulation
{Bilingual English Spanish
Assessment; Peita, Gulierrez-
Clellan, Iglesias, Goldstein,
& Bedore, 2014)

Pros: Analyzes in both languages (31

English wards,
28 Spanish words), Analyzes vowel errors. Ages 5-7
years/

Cons: Scaled scoring can be diffieult to determine
kelow-average performance.

SAM (Spanish Ariculation
Measure; Mattes, 1995)

Pros: Only 40 test items; similar to GFTA (English).
Containg 10-word probe lists of all Spanish sounds for
progress moniloring. Appropriate for preschool and/or
school-age children (3 years+).

Cons: Mo normative data, unless local norms are
developed, Items are Spanish only. Black and white
lined images.

CPAC-Spanish (Contextual
Probes of Articulation
Competence; Iglesias &
Goldstein, 2006)

Pros: Has articulation sereener. Helpful for preschool.
Online scoring component available. Some analysis
for phonological processes. Ages 3:0-8;11 years. Color
]!TIE.E':‘S,

Cons: Longer test (81 items). I working with
Mexican dialect speakers, test has a few Puerio Rican-
influenced dialect targets.

SLAF (Spanish Language
Assessment Procedures:

Pros: Relatively easy to administer. Provides scntence
level probes,

Articulation-Third Edition,
Spanish (GFTA-3 Spanish;
Goldman & Fristoe, 2017)

Mattes, 1985) Cons: Small sample size for crilerion-referenced
(n = 54).
Goldman Fristoe Test of Pros: Parallel test in English. Normative comparisons.

Wide age range for administration,

Cons: Published recently; spring 2017 (some
clinicians may not have purchased yet).

BAPA (Bilingual Articulation
and Phonology Assessment;
Fernandes, Kester, Buaman,
& Prath, 2011}

Pros: Standardized scores in English, bilingual
English, or Spanish-English. Provides %s of accuracy
(63 English words, 48 Spanish words). E-mail or print
results. Ages 3:0-10;11 years.

Cons: Available enly on the iPad (could be a pro).

A Clever Method. One clever measure to help assess a bilingual child is to
administer the test to a child’s parent and then compare productions of the child to those
of histher parent (McLeod et al., 2017). Terrell, Arensberg, and Rosa (1992) used this
comparative analysis with a 4-year-old Nigerian-English speaking child and her father,
as there were few speakers of the language nearby. Although this child-adult comparison
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increases testing time for the clinician, accuracy in diagnosis may improve after hearing
an adult production, particularly if there are limited linguistic resources.

Plan B. If testing a parent is not feasible, consider listening to a same-age and
language-matched peer, or listen to speech archives of speakers with a specific accent of
language influence. For example, you can search for specific languages in online speech
archives (e.g., http:/faccent.gmu.edu/browse_native.php), and then listen to adult speak-
ers to identify speech differences of a particular accent. A word of caution: there can be
vast differences in speakers based on geographic and/or cultural-linguistic differences.
For this reason, us¢ Plan B in tandem with other assessment tools and parent discussion.

Percentage of Consonants Correct. The Percentage of Consonants Correct-
Revised (PCC-R) is a well-known speech assessment tool that you may find useful with
bilingual children, even when completed in English (Shriberg, 1993; Shriberg & Kwiat-
kowski, 1982). The companion website for this book containg the PCC-R procedure in
Assessment Resources (Severity and Intelligibility).

PCC-R Morms. Fabiano-Smith and Hoffman (2018) used the PCC-R to assess
bilingual and monolingual children at the age of 5;0. They found a PCC-R score of 84%
or higher indicated a bilingual child was likely developing typically in speech, and a score
of less than 84% indicated a bilingual child more likely had a speech sound disorder.

Comparison to Early Acquired Sounds. You can also compare a bilingual
childs speech progress on early acquired consonants in English ([m b j n w d p h]).
Fabiano-Smith and Hoffman (2018) found a score of less than 90% on carly-acquired
English consonants (Shriberg, 1993) indicated a bilingual child likely had a speech sound
disorder.

Clinical Decisions

There are at least three speech areas unique to assessment of bilingual language leamn-
ers: distinguishing between accented speech and a speech sound disorder (Oetting et al.,
2016), prioritizing developmental speech goals, and selecting a language for treatment.

Speech Accent or Speech Sound Disorder?

One of your most important assessment decisions is to determine if'a bilingual child has a
speech sound disorder. This is the guideline: bilingual children characterized by difficul-
ties in borh languages have a speech sound disorder and are eligible for speech-language
services (Yavas & Goldstein, 1998).

Accented Speech. Children who present with speech differences due to accent
(for example, Spanish-influenced or Chinese-influenced English) do not qualify for
speech services under speech-language eligibility criteria. You will encounter teach-
ers, professionals, or parents who request speech modification services for accented
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CLINIC BOYX: F'.;J,rt of your Job

speech. Sometimes these requests result from lack of knowledge of speech variation or
because a requester wishes for a child to leamn to code-switch to more English-sounding
pronunciations. In these situations, you may wish to help edueate the requester about
the difference between accent and speech sound disorder. Additionally, although offering
accent modification services to improve intelligibility would not fall under educational
specch-language requirements, you might consider intervention as wellness and preven-
tion {ASHA, 2016).

Pricritizing Developmental Speech Goals

You need to write developmental speech goals that support all languages a child speaks,
including the home language (Gildersleeve-Meumann & Goldstein, 2015; Guiterrez-
Clellan, 1999; Paradis, Genesee, & Crago, 2011). Here is a simple procedure to select
developmental speech goals based on their effects on a child’s languages (Gildersleeve-
Meumann & Goldstein, 2015; Yavas & Goldstein, 1998):

® Highest priority: Sounds or phonological processes that occur in both
languages.,

m Next highest priority: Sounds or phonological processes that effect one
language more than ancther language.

® Third highest priority: Sounds or phonological processes that are unigue 1o
one language,

Selecting a Language for Treatment

If you speak the same non-English language as the child, you may wonder, “Which
language should | wreat in?"* {Goldstein & Fabiano, 2007). You may be glad to learn that
research suggesis that the choice of a developmental speech goal, based on your under-
standing of the child’s areas of need, is more important than language choice (Goldstein
& Fabiano, 2007).

One or Both. You also have the option to treat speech in both languages. For example,
you might select to treat 60% in Spanish and 40% in English. This could translate (pun
intended) into one 40-min session in Spanish and a second 20-min session in English.
Or, you may treat both languages within one session, where the first part of the session
is completed in a home language and the last 10 to 15 min in a second language.

cl Imlml_]uh is to combat myths about bilingual language leamners. Mj’
at elinicians state and restate that “being bilingual cannot cause a disor-

AL
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Conclusions

Major topics addressed in this chapter include

1. Speech variation is dynamic (not static) and comes in many forms: accents and
dialects, sequential and simultaneous leamers, and additive versus subtractive
bilingualism.

2. An evidence-based case history documents age of language exposure, input—ouput
(%°s), number of older siblings, and dialect,

3. Special considerations for assessment lead to more accurate identification for bilin.
gual children that includes the “big picture™ as well as creative strategies for eligibil-
ity and goal selection.

Review Questions

1.
i
3.

References

What is the difference between an accent and a dialeet?

Describe the difference between simultaneous or sequential bilingualism.
Explain in your own words what might be the clinical implications of additive
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. In Hambly et al.’s (2013) systematic review, what are three key points about

bilingual speech production?
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tion versus disorder.

. Which informal speech strategy do you find most beneficial and/or feasible?
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. How would you go about prioritizing developmental speech goals?
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APPENDIX 12-A
TEMPLATE FOR EVIDENMCE-BASED CASE HISTORY
MName of Student:
DOB: Chron Age:
Evaluation date(s):
Evaluator:
Eszential Language information:
Language(s) at Home Language(s) at school |
Language(s) spoken in the home: Language(s) spoken at school:
Age of home language exposure: Age of English exposure:
Dialect:; Dialect:
# of hours weekdays: # of hours weekdays:
Mon Tues Wed Thurs Fri Mon Tues Wed Thurs Fn
Ll1: Ll:
L2:
h W I
Sat Sun
L1:
LZ:

Family members:

Mumber of older siblings:
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Speech testing 15 largely about developing and testing clinical hypotheses, The altemative
to hypothesis testing—"one size fits all” clinical solutions—ultimately makes clinic care
more difficull resulting in extra work and frustration through misdiagnosis and unsuccessful
treatment. Mo “right way™ exists to undertake hypothesis testing (Bleile, 2002). The discus-
aion in this chapter focuses on clinical tools to suppart speech testing, offening principles
and procedures on which most chimicians would likely agree. Or, if they do not agree (since
clinicians hold diverse opinions on most matters), at least provides a place to begin a discus-

sion. Topics in this chapter include:

1 Optimal Settings and Otherwise

1 Testng Methods
m Specch Samples
# Transcrplion

Appendix 13-A of this chapter is a resource on preventable harm, and Appendix 13-B is a

resource of elicitation activities.

Learning Objectives

Key Words

| hope on completing the chapter viou will

1 LUinderstand the value of an ideal seiting.

1 Weizh the values and limits of informal
and standardized testing.
m Explain how sample size changes based
an a child’s developmental level,
B Describe use of special symbaols and
diacritics in clinical situations.

Key words you will encounter in this chapter:
| Spontaneous speech
: Maming

Sentence completion
Belayved imitation
Immediate imitation
Labiodental stop
Bilabial fricatives
Unaspirated stops
Glottal stops

[w] colaring of [r]
Lisped sounds
Bladed sounds
Lateral sounds

Wet Sounds
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Optimal Settings and Otherwise

Under duress, a clinician can perform speech testing almost anywhere—under a stair-
well, in a janitor’s closet, outdoors with ehickens running around the yard, or in a com-
munity clinic with a cement Moor without electricity and with a few holes in its roof. The
following represents a “gold standard” for an assessment setting.

Ideal Setting

Ideally, the assessment room should be clean, quiet, and free of distractions, but not
sterile. A mistzke sometimes made when assessing a younger child is to fill the room
with toys. Though somelimes a crowded room works well, more ofien a child becomes
s0 engaged in exploring the toys that little need exists 1o interact with a clinician. A child
may also become grumpy when the nice toys are taken away 1o be replaced by a far less
imeresting standardized test. A more useful strategy than filling a room with toys is for
you to keep toys nearby, but out of sight, bringing them out as needed and putting them
away immediately when the child is finished playing with them.

Ancther Reason

Another reason to maintain a clean, relatively bare room is that clutter may prove dif-
ficult to manage for a child with a neurological impairment, for whom even small dis-
tractions may create major problems. To illustrate, a teenager who experienced a head
injury or a preschooler with attention deficits may find it distracting to see something
as seemingly inconsequential as a clinician’s shiny gold necklace or a small nondescript
picture on a wall. Because children differ in how well they tolerate distraction, keeping
the room bare is the safest decision.

Caregivers

A caregiver typically is present during the assessment with infanis, toddler, and some
preschoolers, Besides reassuring the child, caregivers ofien prove good sources of infor-
mation and, because they know the child so well, may be more adept a1 elicitation. For
example, during the evaluation you might instruct the caregiver, “When you believe your
child is calm and paying attention, ask him to pick up a toy truck and give it to you.”

As every clinician will testify, asking caregivers 1o act as clicitors, while useful, is
not without problems. To continue the example, if carelul instructions are not given (and
sometimes when careful instructions are given), a parent may point to the truck when
asking the child for it, which means you cannot determine if’ the child’s performance
results from word knowledge or from a parent’s assistance. Despite such challenges,
most clinicians find caregivers 1o be a valuable presence.
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Preventable Harm

Mo clinician wishes to cause harm to a child. You can prevent this from happening by
following basic infection control guidelines with all children. Appendix 13-4 in this
chapter lists those guidelines.

Medical Meeds

Assessing a child with medical needs may present the need for additional safety precau-
tions. Often, the best precaution is having the child’s parents or professional caregiv-
ers either in the room or stationed nearby. If a child has physieal limitations or motor
problems, it is ideal to undertake the testing with the cooperation of an occupational or
physical therapist (Bleile & Miller, 1994).

Help from Others

For a child with a diagnosed medical condition, consider consulting a nurse or other
qualified staff member with knowledge of the child’s medical status to rule out medical
complications that could either interfere with the testing or exacerbate the child's medical
difficulties. When assessing a child with medical needs, you should also know red fags
that indicate that you should ask for help. Appendix 13-A of this chapter lists red flags
(physiological waming signs) for six major medical conditions.

CLINIC BOX: Fair Warning

Wajrqnuw coming to the part of the chapter where the discussion tumns to test

methods, speechisamples, sample size, recording speech, transcription, and-—notto

beﬂf’-:'é_lfﬁbtr.gn—special symbols and diacritics. | suspect you may be thinking, *Tdon’t

think those subjects sound very interesting.” When you finish the chapter, I believe
you will say, “Yup. Mot very interesting.” However, | hope you also add (whether

you say italoud or not), “But valuable.”

Testing Methods

You can undertake speech testing using informal measures, published assessment instru-
ments, or—most typically—a combination of both (Skahan, Watson & Lof, 2007; Wil-
liams, MecLeod, & MeCauley). In previous times, when children seen for speech services
generally were less diverse culturally and their disorders tended to be less severe, com-
plete reliance on published tests to collect and analyze speech data was more frequent,
Today, over reliance on such tools may ill serve children, especially those from diverse
backgrounds or with more severe speech sound disorders,
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Strengths and Limitations

Informal measures and published tests both have strengths and limitations.

Informal Measures

Relative strengths and limitations of informal measures are as follows.

Strengths

®m Flexible procedures

® Can be used with children who are not testable by other means or when no
published test is suitable to the child’s needs or developmental level

& Possible in-depth analysis

Limitations
® Requires greater knowledge by the ¢linician

® Using flexible procedures may impair reliability
B Some procedures require more time than is available

Published Tests

Relative strengths and limitations of published assessment instruments are as follows,

Strengths

B Use of published procedures and speech samples promaotes reliability

® Provides an overview of important speech assessment topics

B Ofien is time efficient

B Insurance companies and other third-party payers more likely to accept
resulis

Limitations

m Not all children have sufficient cognitive and autention skills to perform
® May not analyze speech in sufficient depth

Different Ages
The strengths and limitations of informal and published tests change as children grow.
Infants and Teddlers. Because of their balance of strengths and limitations, infor-

mal measures ofen are the primary or sole assessment procedures with infants and
toddlers.
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Preschoolers and Students. Even with preschoolers and students, rather than
performing an entire published test, a clinician often selects an informal measure,

An lllustration

In addition to the reasons listed abowve, a clinician often makes this choice because time
typically is extremely valuable during an assessment and published tests may be lengthy
and contain many irrelevant items. To illustrate, a published test may contain a hundred
or more items, many of which test sounds either below or above a specific child's devel-
opmental level. For example, testing the oral stops (|p b t d k g]) in three different word
positions requires 18 items. Completing these items for a child whose speech difficulty
may lie with consonant clusters or late acquired fricatives, for example, requires time
that does not exist in a busy evaluation. Further, a published test, because it typically
altempts to caplure a child’s performance across a wide array of sounds, may not probe
any individual sound in sufficient depth for clinical purposes.

The remainder of this chapter focuses on test options for informal measures. The
Assessment Resources on the companion website lists options for selecting published
sereening tests and completing assessment tests.

Speech Samples

Collecting a speech sample is important because it provides the data for hypothesis
making. The hypothesis a clinician formulates is only as good as their data collection
procedures. Appendix 13-B in this chapter lists activities to elicit speech.

Types of Speech Samples

One of the most important data collection decisions involves the type of speech sample
to collect. Options for collecting speech samplés are as follows,

Spontaneous Speech

Spontancous speech (naturally occurring speech) is the preferred sampling techmique
because it is most representative of how a child talks (Ingram, 1994: Maorrison & Shri-
berg, 1992; Morrison & Shriberg, 1994). The major limitation of spontanecus speech
samples is the length of time it can take to transcribe them, especially if a child speaks
in sentences of three or more words. Further, you must record longer utterances to tran-
scribe, which adds additional time to complete the analysis. For this reason, many clini-
cians prefer to spend a few minutes early in the session listening to a child’s spontaneous
speech, perhaps making notes about speech errors and estimating the child's severity
level and/or intelligibility. The initial impression of a child’s spontaneous speech guides
the subsequent analysis of the child's elicited speech,
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Maming

Naming entails asking a child to name pictures or objects. For example, you might ask,
*What is this? or engage in an objeet identification game in which the child names
objects pulled from a box.

Sentence Completion

Sentence completion entails asking a child o end a sentence begun by the elinician. For
example, the clinician might pick up an object or picture and say, “"Here/Thisisa "
A useful variation of this procedure 10 test morphological endings is 1o say, “Here is a
. Hereisanother . Now [ have two " One advantage of sentence completion
tasks over naming procedures is that sentence completion elicits specch somewhat faster.
More importantly, sentence completion tasks direct the child to say the words vou want
to elicit,

Delayed Imitation

Delayed imitation entails placing a short phrase between the clinician’s request to say
a word or phrase and a child"s response. For example, the clinician might say, “This is
a dog. Now you say it.” The phrase provides a small space of time during which a child
muest hold the word in memory, presumably making this task slightly more reflective of
cognitive skills than immediate imitation, Delayed imitation 15 quick and useful when
you want to elicit a large number of words.

immediate Imitation

Immediate imitation entails having a child immediately repeat something said by the
clinician. For example, you might say, “Say these words after me . . . " lollowed by
the words. Immediate imitation is the least natural elicitation technique, but it has the
advantage of offering a speedy way to elicit large numbers of words.

Sample Size

How many vecalizations or words do you need to obtain a good representation of a
child’s speech? 1T oo small a sample is collected, you miss important aspects of speech.
If'a sample is too long, you are swamped with data. Having too much information may
not seem a major problem, but it can be, because its analysis requires time a clinician
might better spend taking care of other clinic matiers.

In general, a sample of between 50 to 100 uilerances is ample for a preschooler or
school-aged students. Collect smaller samples with toddlers, because their expressive
vocabularies contain fewer words. A metric for sample size with a toddler is to collect
approximately half the words in a toddler’s expressive vocabulary. To illustrate, if a
toddler’s expressive vocabulary contains 30 words, an adequate speech sample would
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be approximately 15 words. Whenever possible, obtain two or three productions of the
same word, because toddlers often are variable in how they say words.

Recording Speech

IF you believe recording speech improves your clinical waork, then record, but remember
that it takes just as long (and usually much longer!) to listen to an audio recording or
watch a video as it did to make the recording, and that transeribing is likely to require
much more additional time. Because of the time it takes, extensive recording of children®
specch is probably not practical outside of university settings. For this reason, many
clinicians restrict their recordings to challenging clinical cases, to educational purposes,
and—Iess often—to document clinical progress.

CLINIC BOX: Save Yourself Some Grief

Asuggestion: ifrecording a child’s speech, repeat the word after the child so that you
can later identify what the child said. Also say in a quiet voice any characteristics
that might be difficult to identify on the tape (¢.g., “Oh, I saw your tongue between
your teeth™),

Transcription

Transcribe speech using the International Phonetic Alphabet (IPA) or an equivalent
system. As summarized in Table 13=1, a child's developmental level largely determines
whether a clinician transcribes either whole words or isolated sounds.

Infants

Either transcribe the entire vocalization phonetically or use a checklist (see Develop-
mental Milestones on the companion website ). Typically, an infant checklist displays

TABLE 13-1. Transcription at Four Levels of Development

Infants Entire vocalization or checklist
Toddlers Whole word

Preschoolers Whole word

School-aged students Individual sounds or check marks
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five developmental levels of vocalizations (vegeiative, cooing, vocal play, canonical
babbling, variegated babbling) and a clinician checks off the category in which a vocal-
ization belongs.

Toddlers and Preschoolers

Transeribe the whole word, because the presence of a sound in one part of a word can
affect the production of another sound elsewhere in the word.

Students

Typically, transcribe isolated sounds or use checkmarks if errors affeet individual late
acquired sounds.

Special Symbols and Diacritics

Extensive use of special symbols and diacritics consumes time and may lead to tran-
scriptions in which phonetic symbols become lost among the accompanying wiggles,
wavy lines, and circles. On the other hand, too few diacritics results in missing clinically
significant aspects of speech. The following general rules may help in deciding which
diacritics to inelude in transcriptions:

® Include only clinically relevant diacritics. Do not attempt the nearly impossible
task of transcribing all phonetic details in a child’s speech.

m Exclude diacrities that deseribe relatively minor, predictable aspects of speech
preduction. For example, you would not use diacritics to indicate a child
produces [s] with lip rounding when preceding [w] in sweer or that a student
usually produces [r] without voicing when following voiceless consonants in
such words as pride,

m Exclude diacritics that describe aspects of speech that a child produces in an
adult manner. For example, do not use diacritics to indicate stress patterns and
syllable boundaries that conform to that of the adult language. To illustrate,
do not use a diacritic to indicate stress if the child says begin with stress on the
second syllable, but do so if the child says the same word with siress on the
first syllable.

® If you like, on the top of the first page of the transcription sheet, list the diacritics
you are likely to need based on a child’s level of speech development.

® While transcribing a child’s speech, if you hear a sound pronounced in a way that
you cannot readily describe, transcribe the closest approximation you can and
place an X under it. For example, if you hear something “|s]-like" but somehow
different than standard [s], transcribe it as [s] with an X undemeath. Continue
placing A" under the |s] until you identify how the child is producing the sound.
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When this occurs, define the X, For example, you might indicate at the battom of
the page that “X = voiceless lateral postalveolar fricative.”

Common Errors

This section discusses common speech errors and the diacritics and special symbols
you use to describe them. See Appendix A in this book for the complete set of the
International Phonetic Association’s diacritics and special symbols for speech disorders
{International Phonetics Association, 2015).

Labiodental Stops

Labiodental Stops typically replace bilabial stops. They sound like bilabial stops, but
the upper teeth touch the lower lip, similar or identical to the position for [f] and |v]. The
labiodental symbol is a little s under the consonant.

Bilabial Fricatives

Bilabial fricatives typically replace labiodental fricatives (If] and [v]). Bilabial fricatives
often sound like a cross between a fricative and a glide. The lips come together as for [p]
and [b]. The labiodental symbols for unvoiced and voiced consonants are ] and [B].

Unaspirated Stops

Unaspirated Stops typically replace aspirated stops. Voiceless unaspirated stops often
are mistaken for voiced stops. For a person who is unfamiliar with voiceless unaspirated
stops, the sound often “jumps” between a voiceless and voiced sound. To illustrate, if a
[b] “jumps” in perception between [p| and [b], it may be a voiceless unaspirated stop. The
symbol for unaspirated stops is a raised litle open circle to the right of the consonant [p°].

CLINIC BOX: Some Practice with Voiceless Unaspirated Stops

If‘j.rcuwant to learn to hear these sounds, ask a speaker of a language that has voice-
less, unaspirated stops to produce [p], [t], or [K]. Altenately, sometimes making a
sound facilitates hearing it better. To do this, place your hand in front of your mouth
and say [p"]. Feel the puff of air on your hand. Now, keep repeating [p®], working
to reduce the puffof air on your hand. When the puff of air is gone, but the sound is
‘not quite [b], you probably have made a voiceless unaspirated [p].

Glottal Stops

Glottal Stops may replace a variety of consonants. Before a vowel in the same syllable
(e.g., replacing [t] in two), a glottal stop may sound like a sudden onset of the vowel.
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Between vowels (e.g., replacing [d] in middle), it may sound like someone imitating a
Cockney accent. At the end of a syllable following a vowel (e.g., replacing [d] in hid),
it may sound like the preceding vowel were suddenly cut off. The symbol for a glottal
stop is | 9.

[w] Coloring

[w] eoloring of [r| replaces consonantal [r]. With rounded lips, [r] sounds like a cross
between [w] and [r]. The symbaol for [w] coloring of consonantal [r] is a small |w] under
the consonant. Allemnately, some place a small raised |w] to the right of [r].

Lisped Sounds

Lisped sounds typically replace [5] and [z]. A child can make a lisped sound either with
the tongue touching the teeth or protruding slightly between the teeth as for [0] or [8];
sometimes the tongue either is more forward or retracted than for (@] and [8]. The symbaol
for lisped |s] or [2] is a small tooth under the affected consonant.

Bladed Sounds

Bladed sounds tvpically replace [s] and |z]. A bladed consonant is made with the tongue
blade raised and may sound like the sound that begins she or the consonant in azure.
The symbol for bladed consonants is a small hall eval (like a frown) under the affected
CORSORARL

Lateral Sounds

Lateral sounds typically replace [s] and [z]. A lateral sound is made with one or both
sides of the tongue lowered so that, similar to [s]. and air flows over the sides of the
tongue rather than over iis center (Gibbon, 199%; Goozée, Murdoch, Ozanne, Cheng, Hill
& Gibbon, 2007). Sometimes you can feel air near the sides of a person’s mouth as they
make a lateralized sound. A lateralized sound can be voiced or voiceless and sometimes
sounds wel. A lateralized sound sometimes is difficult to distinguish from a bladed sound.
The symbaol for lateral [5] is |Is] and for lateral [s] is [L].

Wet Sounds

Wet sounds may accompany one or several sounds, especially in the speech of a person
with oral motor difficulties. Wet sounds sound, well, wet. They also sound slushy and
may be accompanied by droocling. Any sound may be made wet. The symbol for wet
sounds is a little open circle under the symbol, To illusteate, the symbol for a wet [t] is
a small open circle under the [t).
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Ages and Symbols

You use different special symbaols and diacritics depending on a child’s level of speech
development.

CLINIC BOX: Infant Vocalizations

Special symbols and diacritics do not describe infant vocalizations well, 1 don’t
suggest you use them. However, if you decide to try, you might first read the discus-
sions in Oller (1992), Proctor (1989), and Stark (19807.

Toddlers

Labiodenial stops (often produced for bilabial stops), bilabial fricatives (often proeduced
for |f] and [v]), unaspirated voiceless stops (often produced in place of aspirated stops),
wet sounds (wet sounding speech ofien oceurs in children with oral motor problems),
and glottal stops (eflen produced replacing between vowels and at the end of syllables).

Preschoolers

The same special symbols and diacritics for toddlers (labiodental stops, unaspirated
voiceless stops, wet sounds, and glotial stops) are also useful with preschoolers. Addi-
tional diacritics include [w] coloring of [r], as well as lisped, lateralized, and bladed
productions of [s] and |z].

Students

The same special symbols and diacritics used for preschoolers can be used for students
([w] coloring of [r] and lisped, lateralized, and bladed production of |s] and [z]).

Conclusions

This chapter discussed the following ideas:

1. Speech testing is largely about developing and testing clinical hypotheses.

2. The ideal assessment room is clean, quiet, and free of distractions, but not sterile.

3. Speech testing relies on informal measures, published assessment instruments, or
—muost lypically—a combination of both.

4. Type of speech sample, sample size, whether to record, and transeription are impor-
tant considerations in speech testing.
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Review Questions

1. What is the problem with “one size fits all” clinical solutions?

2. Explain in your own words why it is especially imporiant that an assessment
room to be clean and tidy for children who experienced head injuries.

3. What do many clinicians do rather than collect long samples of spontancous
speech?

4. In your own words, discuss the pros and cons of recording speech.

5. In your own words, list the general rules for including special symbols and
diacritics in your transcriptions.

6. Define the term bilabial fricative.

7. What is the definition of an unaspirated stop?

. What is [w] coloring?

9. Which special symbols and diacritics find use in the transcription of toddlers?
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APPENDIX 13-A
PREVENTABLE HARM

Infection Control Guidelines

Hand Washing

Many persons with medical needs have relatively weak immune systems, and diseases
carried by staff are a primary source of infection. The most effective means of reducing
the spread of infection is through careful hand washing after each clieni. Other times to
wash hands include when coming on or off duty, when the hands are dirty, after toilet
use, after blowing or wiping one’s nose, afler handling client secretions.

To wash, wet the hands and forearms, apply soap, and wash all areas ol the hands and
forearms for 20 5, being careful to wash nail beds and between the fingers. Afterward,
rinse the soap from your hands and forearms thoroughly. Use an unused paper towel to
tum off the faucet, and then discard the paper towel.

Toy Washing

Toys are a possible source of infection for children with medical needs, because children
may place toys in their mouths or may put their fingers in their mouths or noses after
playing with an infected toy. Wear gloves to clean possibly infected oys. Wipe each toy
with warm, soapy water and then rinse. Next, spray or wipe each toy with a disinfectant
such as 1:10 solwtion of household bleach. Finally, rinse the woy well and air dry for 10 min,

Physiological Warning Signs

Children with medical conditions sometimes experience sudden, even life-threatening,
changes in their medical staws. Clinicians need to recognize and respond appropri-
ately in emergencies, if they cccur. The following are the most common physiological
warning signs (or red flags) associated with six possibly life-threatening conditions. If
the waming signs appear, the clinician should immediately contact the staff’ member
(typically a physician or nurse) designated to handle medical problems.

Mechanical Ventilation

Mechanical ventilation provides breath to a client. The primary indicator for mechanical
ventilation in children is bronchopulmonary dysplasia. The physiological warmning signs
maost commonly encounmered in clients receiving mechanical ventilation include changes

in skin color, exaggerated breathing, coughing, alteration in heart rate or respiratory rate,
and either lethargy or irritability.
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Tracheostomy

Tracheozstomy is a surgical opening below the larynx on the anterior neck. Persons with
tracheotomy assistance breathe through a hole (stoma) placed in the anterior neck. The
most common daily hazards associated with tracheotomy care involve blockages that
make breathing difficult or impossible. The physiological waming signs of blockage
include a blue tint around the lips or nail beds, flared nostrils, fast breathing, a rat-
tling noise during breathing, mucous bubbles around the tracheotomy site, coughing or
gagging, clammy skin, restlessness, and either lethargy or irritability.

Seizures

Shunt

A seizure is a type of abnormal electrical discharge from the neurons in the cortex.
Physiological wamning signs associated with seizures include pallor, irritability, staring,
nysiagmus, changes in muscle tone, and vomiting.

A shunt is a device that diverts cerebrospinal fluid from a brain veniricle to another part
of the body where the fluid is then absorbed. Hydrocephalus often gives rise to the need
for a shunt. In children with hydrocephalus, excess fluid causes the ventricles in the
brain to enlarge, Physiological wamning signs suggesting a shunt malfunction include
headaches, vomiting, lethargy, and bulging fontanel (the soft spot on the heads of infants
and toddlers).

Gastrointestinal Conditions

Cardiac

Gasirointestinal conditions involve problems in one or more of three areas: controlled
movement of food through the body, digestion of food, and absorption of nutrients. Ifa
person cannol receive enough nourishrment by mouth (per oral) to sustain life and contin-
ued growth, he or she is fed via a gastrostomy or jejunal tube placed into the stomach or
smiall intestine, respectively. Physiclogical waming signs of problems with a gastrostomy
or jejunal wbe include the presence of formula leaking from the tube at either the clamp
or skin site, in and out movement of the tube, increased irritability, and emesis.

Conditions

Cardiac conditions are medical problems affecting the heart, They may occur as isolated
medical problems or in conjunction with other disabilities. Physiological warning signs
associated with cardiac conditions include changes in skin color, increased heart and/or
respiratory rate, chest retractions, nasal flaring, and either lethargy or irritability.




200 PART 11l ASSESSMEMNT

APPENDIX 13-B
ELICITATION

The following are suggestions for speech elicitation ideas for children, students, and adults.

Infants and Toddlers

The optimal elicitation technique is 1o observe the child interacting with caregivers.
You might begin by asking the caregiver, “Will you play with your child a few minutes,
so | can get a better idea how your child sounds?” I the caregiver is not available, the
clinician should interact with the child. Whether the caregiver or ¢linician is the elicitor,
have the following objects present and introduce and remove them one at a lime 1o avoid
overwhelming the child.

Birth to & Months

Infants from birth to 6 months old tend to vocalize while shaking a small rattle, listening
1o 2 music box star and stop, watching a black and white mobile, holding a handheld or
neise-making toy, and playing with a simple busy box.

& to 12 Months

Infants 6 to 12 months old tend to vocalize while looking in a mirror; watching bubbles;
or playing with pop-up toys or toys an infant can manipulate, such as a drum or toy cars.

12 to 18 Months

Toddlers 12 1o 18 months old tend to speak while riding a wagon or tricycle, looking
at a simple picture book with an adult, putting together and taking apart a Mr. and Mrs.
Potato Head, or “1alking” on a play telephone,

18 to 24 Months

Toddlers 18 1o 24 months old tend to speak while playing with and dressing a doll,
looking at a picture book with an adult, playing with building blocks, putting together a
big-piece puzzle, or “talking™ on a play telephone.
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Early Preschoolers (2 to about 3 5 "
s ars)

The followmg ideas may help eliciy i iend
caregiver. ther directly or through the

Reading

Read a picture book with the child and ;
pictures. have the child name and describe actE

Shopping

Play “shopping” with pretend food, play money, and a cash register.

Tea Party

Have a tea party or make a meal using toy dishes, utensils., and cooking equi

Dress a Doll

Help the child dress a doll. The adult holds a doll and the child names the
elothing to put on the doll. Alternately, the adult wears & puppet and the chi
puppet how to dress the doll.

Puppets

The adult and the child wear finger or hand puppeis ancl have the puppels
telling stories such as Little Red Riding Heood or The Three Litde Pigs.

Broken Toy

Present the child with a broken toy that has a missing part and ask the chi
wrong?” or “Why won't it work?”

Misnaming
e T

The adult (or a puppet) misnames common objects, saying {hings like, “Tl
while pointing to a toy cat. The hope is that the child will €qr ot the adult ¢
appropriate name for the object.
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Late Preschoolers and Students in Early Grades

The following ideas may help to elicit speech from late preschoolers (4 to 5 years of age)
and younger grade school students (through third grade).

Spontaneous Speech

Family Photos

Il possible, ask the child’s caregivers to bring in a family photo album and have the child
tell you about the album photos.

Picture Sequence Cards

Lay out picture sequence cards and have the child use the pictures to tell a story,

Most Favorite/Least Favorite

Ask the child to tell you what is his or her favorite/least favorite cartoon, television
program, food, animal, and so on. Altemately, ask the child, *What did you have for
breakfast?™ or “Where's your favorite place to go in the entire world?”

Broken Toy

Present the child with a broken toy and ask him or her to tell you what is wrong and
how to fix i

Tell a Story

Give the child a picture book and ask him or her to tell a story. Alternately, wear finger
or hand puppets and either have the child tell a story to the puppet or have the puppet
tell the story.

Play Acting

Play act with the child using favorite activities and characters; for example, playing
house, going grocery shopping, or pretending to be Bugs Bunny or the Power Rangers.
Explain a Game

Have the child explain a game to you or a puppet; for example, jacks, Cootie, Old Maid,
or hide-and-seek.



CHAPTER 13 HYPOTHESIS TESTING

203

Funny Clothes

Enter the room wearing something funny (perhaps upside-down toy glasses),

: 3 i hoping the
child will notice and discuss it,

Treasure Hunt

Play treasure hunt in which the clinician visually impairs a stuffed animal with sun-
glazses, so that the child describes where the hidden treasure is in the room.

Bizarre Questions

Ask the child bizarre questions, for example, “Are you married? or 1 like your shoes,
Can I have them?”

Single Words

Turn Over the Cards

Play a game in which the child turns over and removes picture cards from a table afler
naming what is on the card.

Bingo

Play Bingo, allowing the child to pick a picture from a bag, name the picture, and match
it to a sheet in front of him or her.

Tossing Games

Play ball or bean bag toss, instructing the child to toss a ball or a beanbag to a board with
pictures on it and to name the pictures he or she hits.

Steps

Place picture cards on steps and have the child climb the steps, naming the picture card
on each step.

Toy Car

Place cards on a table or the Noor and let the child drive a toy car over the cards, naming
each card the car rolls over. Alternately, have the child roll a ball and name the card on
which the ball stops.
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Magic Box

Show the child a “magic box™ or a lunch bag. Play a game in which the child reaches
into and pulls out and names ebjects or pictures from the box or bag. Alternately, draw a
picture of a cartoon character with a big mouth on a piece of paper; for example, Cookie
Monster oF a lion. Place the picture over the apening of a cardboard box and instruet the
child to reach in and tell vou what is in Cookic Monster™s (or the lion’s) mouth.

Lights Off

Place objects around the treatment room before the child arrives. When the child arrives,
turm off the light and have the child shine a flashlight around the room, finding and
naming objects.

Flay Teacher

Let the child play teacher by wearing glasses and using a pointer to name objects placed
arpund the room.

Adolescents

Ask the student one or more of the following questions.

Blame

Has someone ever blamed you for something you did not do?

Dump Truck

What would you do if someone dropped a dump truck of popcorn in your living room?

Ball on a Roof

Can you tell me how to get a ball off a roof?

Christmas Tree

How do you decorate a Christmas tree?

Sandwich

Can you tell me how you make a peanut butter and jelly sandwich?
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Adults

Ask ane or more of the following questions.

Today

What were you doing before you came here today?
Store

Would you describe the route from your home to the nearest grocery store?
Kitchen

Would you describe your kitchen for me?
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PHONEFIE
NVENTORIES

Climicians analyze phonetic inventories (a list of speech elements a child can produce) in
children in the early stages in speech development, typically toddlers (1 10 2 years) and, less
olten, early preschoolers (2 years to 316). Topics addressed in this chapter include:

1 Consonant Inventorics
B Excrcises

Learning Objectives Key Words
I hope on completing the chapter you will Koey words you will encounter in this chapter
B Recognize that extensive individual Phonetic inventories ‘
differences in speech development are Congonant inventories
normal.

B Perform phonetic inventory analyzes on
different aspects of speech,

1 Practice phonctic inventary analyses of
CONSONANIS.

B Understand limitations of age
equivalence seores to measure clinical
progress, |

e

3

s

207
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Consonant Inventories

Analysis of phonetic inventories does not tell whether a child says the speech element
correctly—only that a child produces it. In other words, an inventory analysis describesa
child’s universe of speech-making abilities, without specifying if the speech is produced
correctly relative to the adult language, For convenience, Table 7-1 from Chapter 7,
“Toddlers,” on consonant inventories (a list of a child's consonants that occur in two
or more different words) is included here as Table 14-1. For more in-depth discussion
of phonetic inventories, refer to that chapter.

15 months Initial 3
Final none —

18 months Initial 6 bdmnhw
Final I 4

24 months Initial 11 bdgtkmnhw(s
Final [ ptknrs

Source: Stoel-Gammaon (1985).
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Exercises

Exercise 1

The primary purpose of this exercise is to highlight individual differences in speech
development. Its secondary purpose is to put into practice concepts and terminology
introduced in Chapter 5, “Phonetics Warm Up.” The children are Leslie and Judy, both
of whom are 11 months (Ferguson, Peizer, & Weeks, 1973).

Speech Samples
Intended Words Leslie’s Words

1. daddy derdee
2. mommy mama
3. doggie paga

4. patty {cake) bahe

Intended Words Judy’s Words

I. mommy mAm
2. daddy da
3. yeah ja
Questions

1. Which syllable has primary stress in each child's phonetic inventory? (Twe Hins:
[1] To aveid possible confusion, cover the intended words with your hand and only
look at the children’s pronunciations. [2] If a transcription does not indicate stress,
the word has the same primary stress as in the adult language.). This is an example,

2. What syllable sequences occur in each child’s phonetic inventory? (Hint: Describe
syllable boundaries and sequences of consonants and vowels. For example, the syl-
lable sequence of the nonsense word mumi is CVICV)

3. What consonants occur in each child’s phonetic inventory?
4. What vowels cccur in each child’s phonetic inventory?

5. Using the deseriptive system of your choice, what consonant distinctive features
occur in each child's phonetic inventory? The answer for Leslic is an example.

6. Using the descriptive system of your choice, what vowel distinctive features occur
in each child's phonetic inventory?

7. Summarize your answers by describing major similarities and differences in each
child’s phonetic inventory in stress, syllable sequence, syllable structure, speech
sounds (consonants and vowels), and distinetive features (consonants and vowels).
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Answer Sheet

I. Primary stress: Lesfie 5 words all have primary stress on the first syllable and the
second syifable is unsiressed. Judy s words are all single syilables (and, thevefore,

sfressed),

[

. Leslie:
Judy:
3. Leslie:
Judy:
4. Leslie:
Judy:
5. Leslie: voiced (all consonants), bilabial (fmf and (b)), and oral stop (18], [d}, and
fed).
Judy:
6. Leslie:
Judy:
7. Major similarities:
Major differences:
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Exercise 2

Children of approximately the same age can differ markedly in their speech develop-
ment, yet all may be developing typically and be without speech difficulties. This exer-
cise highlights individual differences in the consonant development of two typically
developing children, Davie is 1.5 months and Child (sorry, the article did not give a name)
is 16 months (Branigan, 1976). The speech samples are both children’s entire expressive
vocabulary.

Speech Samples
Intended Waords Davie's Words

1. book by

2, binky bi

3 up AP

4. juice dau

5. that Jat

6, momma MOMA
7. daddy dadi~dada
8. down davn
9. balloon Jun

10. pop ap

11. ball bo

12, hot hat

13. shoe Ju

14. cookies koukouw
15. baby beibi
16. mine main

17. apple apu-~ipu
18. key ki
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Intended Words

1.

Bow o

=TT N

10.
1.
12.

Gluestions

. Which consonants occur in word initial position in each child’s speech?
. Which consonants oceur in word final position in each child's speech?

(= T R YR

Answer Sheet

oot bW

ey
goose
hi
bye

. kitry
. button

mouth
clock
dog
daddy
no-no
popcom

Child’s Words
el

g2u

ha

ba

ki

ba
mau
1a
wuwu
dada
nunu

Pap pap

Which word initial consonants occur in the speech of both children?

Davie:
Child:

. Davie:

Child:

. Which word initial consonants occur in the speech of only ene child?
. Which word final consonants eceur in the speech of both children?
. Which word final consonants occur in the speech of only one child?

. Word initial both children:
. Word initial one child;

. Word final both children:
. Word final one child:
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Exercise 3

A phonetic inventory analysis in clinic settings typically focuses on consonants, syllables
(sequence and structure), and distinctive features (usually distinctive features of consonants,
but sometimes those of vowels). This exercise discusses the speech of Mike, a Korean child
adopted by an American couple when he was 2 years, 2 months. Mike is approximately
4 years, 8 months (Pollock, 1983). Copnitive and receptive language testing indicate he is
functioning within age-normal limits. The words are Mike's entire expressive vocabulary,

Speech Sample
Intended Words Mike's Words

I. balls da
2, dish di
3. hat na
4. fast da
5. pot da
6. mask na
7. stand dae
8. sun da~dan
9. right na
10. tent de
Questions

1. What syllable sequence occurs most frequently in Mike's speech? This is an example.

2. Which word suggests a new syllable sequence may be emerging? What is the new
sequence?

3. Which consonants occur in Mike's speech?

4. Which distinctive features occur in all of Mike's consonants?

5. What distinctive feature distinguishes Mike's two consonants?

6. Mike's speech contains four different vowels. What are they?

7. In addition to voicing, what distinctive feature do all the vowels share?

Answer Sheet

1. Syllable sequence: CF
2. Word:

3. Consonants:

4. Distinctive features:
5. Distinctive feature:
6. Vowels:
7. Shared feature:
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Exercise 4

A primary purpose of oblaining a phonetic inventory as part of a speech evaluation is 10
determine an age range that best approximates a child’s speech development. Because
the most complete developmental normative data is for consonants, that area typically is
the focus. This exercise focuses on analyzing the consonant inventory in the speech of
Johnny, a boy with Down syndrome whose entire expressive vocabulary at 3 years, 11
months consists of eight words.

Speech Sample
Intended Words Johnny's Words

l. bubble ba
2. baby ba
3. pig pi
4. dog £
5. pgo g0
6. pop £
7. in 2o
g. moo g2
Questions

1.

h oda W b

For a consonant inventory to establish a developmental level for speech develop-
ment, a consonant must occur in two or more different words. Which word initial
CONSONants ogcur in two or more words?

. Which word final consonants occur in two or more words?

. Which distinctive features do all of Johnny's word initial consonants share?

. How do [b] and [g] differ from cach other in terms of distinctive feature(s)?

. Compare vour analysis of Johnny's consonant inventory to Table 14-1 at the begin-

ning of this chapter (the table and a longer discussion also appears in Chapter 14,
“Toddlers”). Which age most closely approximates Jehnny’s consonant inventory?

Answer Sheet

ok e b e

. Word initial consonants:

. Word final consonanis:

. Common distinctive features:
. Different distinctive features:
. Age equivalence:
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Exercise &

This exercise provides another opportunity to establish an age range for a child's leve|
of consonant development. Additionally, the exercise highlights that two children with
similar levels of consonant development can differ in the consonants within their con.
sonant inventories. The first child is Matt, a 2-year, 3-month-old child, whose develop-
ment appears completely typical except in the speech domain (Carpenter, 1995). The
second child is Ethan, a 20-month-old child who was born 2 months prematurely through
induced labor because, as Ethan's mother reports, “the fetus had stopped growing in
utera” (Lee, 1994).

Speech Samples
Intended Words Matt"s Words

1. mama mama
2. ball ba

3. eyes a1

4, bear be~ber
5. bye bye barbai~baba
6. dog da

7. cake ger

8. yeah j=

9. bus ba

10. all au

11. kitty gigi

12. mine mal

13. babette beba
14. kate kel

15, moo mrun

16, wow wat

17. apple Tt
18. duck du?dak
19. up A
20. yes ES

Intended Words Ethan’s Words

1. balloon bawo
2. banana ba
3. bus ba

4, duck o
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Intended Words Ethan’s Words

5. dog B
6. down dam
7. cake te
8. car da
9. cookie i
10 kite hat
1. sock tA
12, sun LA
13. nose not
14. eat di
15. apple aba
16. up ab
17, in AN
Questions

1. In Matt's speech, which word initial consonants occur in two or more words?

2. In Man’s speech, which word final consonants occur in two or more words?

3. In Ethan’s speech, which consonants oceur in two or more words in word initial

position?

4. In Ethan’s speech, which consonants occur in two or more words in word final
position?

5. What consonanis are the same in the speech of both children, which are different?

6. Which age most closely approximates Ethan’s consonant inventory?

7. According to the table, which consonants serve as examples of a child’s typical
consonant inventory at the age you selected?

Answer Sheet

1. Word initial:

2. Word final:

3. Word initial:

4. Word final:

5. Shared:

Different:

6. Age equivalence:
7. Typical inventory:
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Exercise &

Age equivalence scores have value in helping a clinician establish need for treatment,
but they serve less well as a tool to measure clinical progress, especially over short time
periods. This exercise highlights an important developmental advance that a elinician
may miss by over reliance on an age equivalence score.

The exercise focuses on the speech of E, a child bom prematurely and who received
a tracheostomy when she was approximately 3 months old due to bronchapulmonary
dysplasia (BPD), a lung problem sometimes resulting from medical efforts to save chil-
drén whose immature lungs are too weak to provide the breaths of life (Bleile, Stark,
& Silverman McGowan, 1993). The exercise explores E’s speech at two points: at 277,
which was 3 months after her tracheostomy was closed, and a month later at 2;8. The
words are E's entire expressive vocabulary at those ages.

Speech Samples
Intended Words E’ Words

27

l. bottle baba
2. bubble baba
3. Pop Pop* dada
4. daddy dada
5. mom A
6. up Ap
2;8

1. daddy daeda
2. hi hai
3. down da
4. mom TTHATT
5. hop bap
6. water wawa
7. book buk
8. bow bouw
9. baby baba
10. up AD
I1. please bar
12, bye bat
13. bag ban

14. bubble ba
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Intended Words E’s Words

15. pop bap
16. ball ba
17. Pop Pop* pap pap

*FPop Pop is the family name for grandfather.

Questions

]

[ T

. What consonants occur in word initial position in two or more words at 2;77

What consonanis eceur in word final position in two or more words at 2;77
What consonants occur in word initial position in tweo or more words at 2:87

. What consonants occur in word final position in two or more words at 2:87
. E’s word initial consonant inventory shows no developmental advances in one

month. What consonant has E added to her word final eonsonant inventory in one
month?

. E's age equivalence score at 2,7 and a month later remains the same (approxi-

mately 15 months). The score fails to capture important consonant developments
that occurred during the intervening month. To see this, consider consonants that
occurred once in a word. To begin, what consonants occurred in one word at 2;77

. What consonants occurred in one word at 2:87
. What developmentzal advances in consonants occurred in one word in one month?

9. For discussion: Why may a consonant that occurs in only one word be important

clinically?

Answer Sheet

oot o L R

. Word initial 2;7:

. Word final 2;7:

. Word initial 2;8;

. Word final 2;8:

. Advances:

. Emerging word initial 2;7:

Emerging word final 2:7:

. Emerging word initial 2;8:

Emerging word final 2;8:

. Advances:
. For discussion:
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Conclusions |

Major ideas in this “learn by doing™ chapter include

|. Phonetic inventories list the speech elements a child can produce without regard to
correctness relative to the adult language.

2, Phonetic inventories are a primary form of analysis with toddlers and early
preschoolers.

3. Individual differences in development are commonplace, especially during the early
stages in speech acquisition.

4, Consonant inventory analysis is the most typical type of phonetic inventory analysis
in clinical settings.

5. Age cquivalence scores do not serve well to measure clinical progress, especially
over short time perieds.

Review Questions

1. What is the typical age range of children who receive a phonetic inventory:
~ analysis?
2. List three types of speech elements that can receive a phonetic inventory
‘analysis.
‘3. What type of phonetic inventory analysis occurs most frequently in clinical
settings?
4. Inhow many different words must an established consonant occur?
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CH AP TERNIS

PHONOLOGICAL

PROCESSES

Phonological proeesses (a child's sound class errors)is a principle analysis in early and late
preschoolers and, less often, students in early grades. Distinctive features provide an altema-
tive or complementary means to analyze sound class errors. This book uses a combination of
both systems. Topics in this chapter include:

| Definitions
B Exercises

Learning Objectives

I hope on completing the chapter vou will

Processcs,
® Analyze words with multiple
phonological processes,

probes;
Analyze siress patterns.

time.

Key Words
Key waords you will encounter in this chapter A
1| Know the names of major phonological Phonological Cluster reduction
processes Epenthesis
Fronting Vowel
Velar assimilation neutralization
Linderstand the purpose of speech Labial assimilation Vocalization
Backing Reduplication
Glomal Syllable deletion
[escribe speech improvements over replacement Frevoealic voicing
Stopping Initial consonant
Gliding deletion
Lateralization Final consonant
Affrication devoicing
Masalization Final consonant
Denasalization deletion
Metathesis
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Definitions
For convenience. the phonological processes definitions in Chapter 8, “Preschoolers,”
are included here. Ialics indicate a process occurs less frequently. The resource Informal
Assessments on the companion website contains a clinical tool to assess phonological
processes.

Consonants

Place Changes

Fronting: Substitution of an alveolar stop for a postalveolar or velar consonant.
Velar assimilation: Consonants assimilate to the place of production of a velar
consonant,

Labial assimilation: Consonants assimilate to the place of production of a

labial consonant.
Backing: Alveolar (and sometimes postalveolar) consonants are pronounced as

velar stops.
Glottal replacement: Replacement of a consonant with a glottal stop.

Manner Changes

Stopping: Substitution of a stop for a fricative or affricate.

Gliding: Substitution of a glide for a ligquid.

Lateralization: Sounds typically produced with central air emission (most
commonly [s] and |z], but sometimes [[]. 131, 14, and |d5]) are pronounced with
lateral air emission.

Ajffrication: Stops or fricatives (both usually alveolars) are pronounced as
affricates.

Nasalization: Masal stop replaces nonnasal consonants (usually oral stops).
Denasalization: Oral consonants (usually oral stops) replace nasal consonants.

Sound Reversals

Metathesis (meTAthesis): The reversal of two sounds in a word; for example,
saying peif as [tep].

Consonant Cluster Changes

Cluster reduction: Deletion of a consonant in a consonant cluster.
Epenthesis (ePENthesis): Insertion of a vowel between consonants in a
consonant cluster.
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Vowels

® Vowel neutralization: A neutral vowel (schwa, |ul, or [1]) replaces another

vowel.
m Vocalization: A neutral vowel (schwa, |u], or [1]) replaces a syllabic consonant,

Svllables

Entire Syllable

@ Reduplication: Repetition of a syllable.
B Syllable deletion: Deletion of an unstressed syllable.

Beginning of Syllables

® Prevocalic veicing: Consonants before a vowel are voiced.
® Initial consonant deletion: The initial consonant in the word is deleted.

End of Syllables

m Final consonant deveicing: Obstruents are voiceless at the ends of words.
m Final consonant deletion: Deletion of a consonant at the end of a syllable

or word,
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Exercises

Exercise 1

This exercise focuses on a phonological process in the speech of Kylie, a child aged 2
vears (Bleile, 1987).

Speech Sample
Intended Words Kylie's Words

1. lion jarin
2. lamby laemi
3 leg jEE

4. lawnmower Jjmmau
5. robin wabin
6. read wi

7. rabbit wiebit
8. rabbits webis
9. raccoon wakun
10. ring win
11. rock{n) wak
Questions

- Which manner of production includes [1 r], but not [w j|?

. What phonological process affects Kylie's pronunciation of word initial |1 r|?

. One word is an exception to the phonological process affecting [1]. What is the word?

. Suppose Kylie had pronounced [1] as [w] rather than as [j]. What is the name of that
phonological process?

5. Suppose Kylie had pronounced [1] and [r] as [d]. What is the name of that phonaologi-

cal process? (Hine: This process does not commonly affeet [1].)

6. Sometimes, a special notation provides a convenient means to describe phonologi-

cal processes. Use the notation x— y/z (see Chapter 5, “Phonetics Warm-Up™) to

describe when a child pronounces liquids as glides in word initial position.

b e

Answer Sheet

. Manner of production:
. Phonological process:
Exception:

. Phonological process:
. Phonological process:;
. Motation:

oW e R B =
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Exercise 2

More than one phonological process may affect the same word. Similarly, multiple
phonological processes may affect consonants belonging to the same sound class. This
exercise focuses on two phonological processes in the speech of a 2-year-old child named
Hildegard (Leopold, 1947).

Speech Sample

Intended Words
. pillow
piece
peas

. plano
papa
pail
pick
put
paper
10, pudding
I1. push
12. poor
13, preity
14, please
15, towel
16, toast
17. wo

18, wothbrush
19, two
20. train
21. cover
22, candy
23, kiss
24, cold
25, comb
26. coat
27. cake
28. cookies
29. ery

30. erash
31. eracker

- TR

Hildegard’s Words
bi

bis

bi

ba
baba
be.a
bt

b
bubu
bt
buf
pu
pati
bis
dau
dok
du
tufbal

tu

da
da.i
dif
do
do
dot~nuk
gek
tutif
dan
dal
gaga
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Questions

- What phonological process affects most words that begin with |p] and [t]?

2. Which words beginning with [p] and [t] are exceptions to this phonological process?

3. Prevocalic voicing and fronting affect many words beginning with the initial [k].
What are those words? (Hine: Because the processes affect many words, you may
find it easier to list the word numbers rather than writing each word.)

4. Which words beginning with [k| show prevocalic voicing, but not fronting?

3. Which word beginning with [k] shows fronting, but not prevocalic voicing?

6. Hildegard's pronunciation of coar with a word initial [n] could have resulted from
a relatively uncommon phonological process, What is the name of that process?
(Hint: You can find the process in Appendix B (“Definitions™) and on the companion
website in Informal Assessments in Assessment Resources.)

7. Use the notation x — y/z (see Chapter 5, “Phonetics Warm-Up™) to describe when
the child tums voiceless oral stops into voiced oral stops in the beginning of words.

Answer Sheet

1. Phonological process:

2. Exceptions:

3. Word numbers;

4. Words:

5. Word:

6. Phonological process:

7. MNotation:
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Exercise 3

Exceptions to phonological processes can be as important as phonological processes
themselves, because an exceplion sometimes is a good place to find a treatment sound
(see discussion of key words and key environments in Chapter 17, “Treatment Sounds™).

The present exercise focuses on the speech of E, a child who was born prematurely,
and who received a tracheostomy when she was approximately 3 months due to broncho-
pulmonary dysplasia (BPD), a lung problem sometimes resulting from medical efforts to
save children whose immature lungs are too weak to provide the breaths of life (Bleile,
Stark, & Silverman McGowan, 1993). Surgeons removed E's tracheostomy tube when
she was 2 years, 4 months. The following words occurred 4 months afler decannulation
and were E's entire expressive vocabulary at that time.

Speech Sample
Intended Words
. daddy
hi
down

mgm
hop
waler
book
bow

. baby

up

. pleasa

. bye

. bag

. bubble

. pop

ball

. pop pop*

b S T i

e et e

E's Words
dazda

hai

da

ba
pap pap

*Pap Pop is the family name for grandfather.
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Gluestions

1. What common phonological process affects E's pronunciation of voiceless oral stops
in word initial position?

2. Which word is an apparent exception to this phonological process?

3. Are there additional words in which E produces |p]? If there are, in what phonetic
environment in those words does [p] occur?

4. Correct pronunciation of [pl in Pop Pop could be due to chance, or it could be some-
thing special about the word itself—if the latter, Pop Pop is a key word. Suppose
you wait for E to pronounce please, pop, and Pop FPap.

a. If Pop Pop is a key word, will E pronounce |p] in pop pap more accurately than
in please and pop?

b. Suppose your hypothesis that Pop Pop being a key word is incorrect and that,
instead, it is only due to chance that E pronounced |p| correctly in that word,
rather than in the other two words. If Pop Pop is not a key word, will E pronounce
[pl in Pop Pop more accurately than in please and pop?

Answer Sheet

1. Phonological process:
2. Exception:
3. Phonetic environment:
4. a. Yes/no:

b. Yes/no:
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Exercise 4

Sometimes additional probes help follow up on leads found in a speech sample (see
Informal Assessments on the companion website). Informal probes also can serve as
treatment pre- and posttests (See Chapter 21, *The Daily Researcher™).

The present exercise describes the speech of Tess, a 4-year, 4-month bilingual child
{English and Korean) with speech delays in both languages (Kim, 1993), Tess” mother
reports a normal prenatal and birth history, but that Tess did not say her first words until
2 years, Tess is an only child and lives in an extended family household in which Korean
is the primary language. Tess' exposure to English is primarily through her preschool.
A hearing evaluation indicates hearing within normal limits.

Speech Sample
Intended Words Tess® Words

l. popcorn pata

2. cannot tena

3. cat taz-taet

4. coffes tapi

5. cookie tti

6. Cookic Monster  tuti monta
1. cow [EiTH

8. crab daweb-tu.®
9. clown taun
10. because bita
11. broken bati.en
12, doctor dokta
13. prandma denama~dema
14. sticker tita

15. skate peit
16. chicken titem
17. homework hamwu
18. look jut
19, okay outel
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Questions

A= Rak b

Which phonological process most frequently affects Tess’ pronunciation of [k and
Igl? List one affected word.

. What is the name of the phonological process that affects | in coffee?
. What phonological process affects [1] in fook?
. Motice that the speech sample does not contain a word beginning with k| followed

by a high back vowel. Because both [K| and high back vowels occur in the velar
area, suppose you decide to test whether |k| followed by high back vowel might
make it easier for Tess to pronounce |K]. List three words you could use (o Lest your
hypothesis,

Answer Sheet

i.
2.
3
4,

Phonological process:
Phonological process:
Phonological process:
Possible words:



CHAPTER 15 PHONOLOGICAL PROCESSES 231

Exercise 5

By their third year of life, many children pronounce stops, nasals, and glides correctly
in isolated words, although errors may still occur in consonant clusters, longer words,
and sentences. Children in their third year may continue to have difficulties pronouncing
certain fricatives and liquids in all contexts. This exercise shows a phonological process
of a 3-year, 6-month-old child named Rikki (Lzuka, 1995).

Speech Sample

Intended Words Rikki’s Words
1. crab kwab

2. crayon kwaen

3. clown kwaun

4. clock kalak

5. bridge bwids

6. broom bwum

7. drum dywam

8. grass gras

9. glass gles~gales
10. french fries twent[ Fwarz
11. frog fwag

12. flag fwag

13. strawberry Jirabewi

14. string Jirin

15. sled sled

16, choo choo train  tfutfu tfwen
17. radio weidi.ou
18. rose wWous

19. min wein
20. rocket ship wakin [ip
21. rope woup
22. lamp lemp
23, lemon lermin
24, letter ler
25, lion lain
26, lettuce leris
27, leaf lif
28. lunch lant[
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Questions

What phonological process affects the greatest number of words beginning with 1]
and [r]?

. Another phonological process affects Rikki's pronunciation of consonant clusters in

words #4 and #9. What is the name of that phonological process?

. The phonological process affecting |r] has exceptions. In which phonetic environ-

ment {next to a vowel or in consonant clusiers) is Rikki more likely o pronounce
|r] correctly?

. List words in which Rikki pronounces |r] correctly.
. It seems somewhat surprising that Rikki pronounced |r] correctly in consonant clus-

ters with |g] and [st], but not in other consonant clusters, Although it may be that
lz] and |st] are key environments for Rikki (see Chapter 17, “Treaiment Sounds”).
another possibility is that more complete sampling would reveal other consonant
clusters in which Rikki produces |r] correctly. To test these hypotheses, list three
words you could use to determine if Rikki can pronounce |r] in [kr] consonant
clusters.

. The phonological process affecting [1] also has exceptions. In which phonetic envi-

ronment (next to a vowel or in consonant clusters) is Rikki more likely to pronounce
1] correctly?

7. In which consonant clusters does Rikki pronounce [1] correctly?

. As with |r], although it may be that |gl] and |si] are facilitating contexts for Rikki,

another possibility is that more complete sampling would reveal other consonant
clusters in which Rikki produces |1]. Ulustrate the latter hypothesis by listing three
words you could use to determine if Rikki can pronounge 1] in |f1] consonant
clusters.

Answer Sheet

I

. Phonological process:
. Phonological process:

Phonetic environment:

. Words:

|kr] consonant clusters:
Phonetic environment:

. Consonant clusters:

[f1] consonant cluster:
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Exercise &

By 5 years, children’s speech errors most often affect individual sounds rather than sound
classes, A child whose speech contained gliding when he or she was 3 years, for example,
may show |[w| coloring of [r] when 3 years. Longer words with relatively unfamiliar
stress patberns may also challenge late preschoolers and students alike, as is the case for
Ryan, the student who is the focus of this exercise (lzuka, 1995).

Speech Sample
Intended Words Ryan's Words

1. telescope telaskoup

2. refrigerator fridzer.eira
3. alphabet avlfabet

4. astronomy Jranami

5. ice skate ais skent

6. iambic jambik

7. barbarian babeiri.en

£. hop scotch hap skat[

8. revolutionize revoulufananz
10. see saw sisa

11. astrological afirovlodsik|
12, concomitant kakamntint
13. tecter totter Lire- tare

14. memory memari

15, vaccination vieksimneln
Questions

|. List the numbers of those words that contain errors in their initial syllable. (Hing:
Ignore apparent crrors elsewhere in the words. Note: The postalveolar [ricative in
astronomy and astrological was a dialect pattern rather than a speech error, and
syllabic [1] and [n] in astrological and vaccination, respectively, occur normally in
conversational speech.)

2. List the numbers of those intended words that typically receive primary stress on the
second syllable. (Hint: Remember, for this question, focus on the intended words
rather than Ryan's pronunciations.)

3. Describe Ryan's emrors based on your answers to the first two questions,
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4. Ryan's errors appear to reflect an English bias for a cerain type of siress patiem.

What is the name of thar strecs pattem? (Hint: If necessary, review Chapter 5, “Fho-
netics Warm-Up,” Exercise £)

3. Of the four speech errors, three involve delelion of syllables, an advanced form uf'.!l
phonological process found in Younger children. What is the name of that phonologi-
cal process?

|

2. Intended words:

3. Errors:

4. Stress pattern:

5. Phonological process:
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Exercise 7

Although occeasionally a phonological process is there one day and gone the next, more
ofien its disappearance oceurs over weeks, months, and, in some cases, years. This exercise
shows how a child named Amahl learns to pronounce two words from between 2 years,
3 months to 3 years, 0 months (Smith, 1973).

Speech Sample
Intended Words Age

driving
1. waibin 23
2. daivin 2:5
3. dravin 27
Fannce
I, dod 24
2, dat 2:5
3. Gt 2:8
4, iot~tsols~sols 211
5. sa5 3:0
GQluestions

1. Which two common phonological processes affect pronunciation of word initial [dr]
in driving at 2 years, 3 months?

2. Complete the table showing how Amahl gradually overcame phonological processes
affecting his pronunciation of driving. (Himt: All the phonological processes are
common.)

3. Which two common phonological processes affect the pronunciation of word initial
[s] in sance at 2 years, 4 months?

4, Two phonological processes affect the pronunciation of [s] in word final position
at 2 years, 4 months. One is common and the other somewhat unusual. [dentify the
commaon phonological process and describe the unusual one. (Hint: Describe it
rather than look for its name, because it does not have one.)

5. Complete the table to show how Amahl gradually learns to pronounce sauce.
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Answer Sheet

l. Phonological processes:
2. driving

Ages | Word Initial Position Intervocalic Position
| 1. 2;3
2. 2:8
327

3. Word initial phonological processes:
4. Word final phonological processes:

5. sauce
Ages Word Initial Position Word Final Position
1. 24
2. 2:5
3. ;8
4. 201 | (D
(2)
(3)
5. 3:0
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Conclusions

Major ideas in this “leamn by doing” chapter include

1. Phonological processes deseribe a child’s sound class errors.

2. Their primary use is with preschoolers and, less often, with students in early grades.

3. Distinctive features provide an alternative, or complimentary, method to describe
sound class errors.

4, One or multiple phonological processes can affect the same sound.

Review Questions

1. What do phonological processes describe?

2. What is a descriptive altemative to phonological processes?

3. What is the age range of children who benefit most from phonological process
analyses?

4. What is the name of the phonological process in which a consonant assimilates
to the place of production of a velar consonant?

5. What is the name of the phonological process that causes see [si] to be pro-
nounced as ree [ti]7

6. Which two phonological processes result in creep [krip] being pronounced as
weep [wip]?

7. Which three phonological processes result in sleep [slip] being pronounced as
fee [t]7
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CHAPTER 16

DEVELOPMENTAL
GOALS

This chapter is a bridge between speech development and speech treatment. The develap-
mental side of the bridge helps us understand what, when. and how a child leamns to speak.,
and the treatment side applies that knowledge 1o assist a child who needs help with speech
learmng. Topies in this chapter include:

The Developmental Logic of Treatment
Developmental Speech Goals
Infanis
1 Toddlers
1 Preschoolers
2 Studenis
Other chapters in Part 1Y, “Treatment,” focus on treatment sounds, talking with children,
talking about specch, supporting children’s speech through alternative and augmentative
communication, and the cliniciznas a daily researcher. The book concludes with a “leam by
doing” chapter on saund decisions. Onthe companion website, Treaiment Resources contains
uselul lists of descriptions and demonsirations, phonetic placement and shaping exercises,
and activities for infants through students.

Learning Objectives

Key Words

| hope on completing the chapter you will

Uinderstand the connection between
speech development and speech
{reatment,

1 Dieseribe the developmental logic of
treatment,

1 Know how 1o place a child in a stage of
speech development,

1 Identify applications of knowledge of
specch development clinical care.

Key words you encounter in this chapter

Fhonological processes

Baby sign

Maotherese

Lexical selection (selectivity)
Homonyms

Intraword variability
Interword variability
Facilitative talk

Distinclive featurcs

The late 8
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The Developmental Logic of Treatment

Knowledge of speech development is a foundation of speech treatment. To illustrate this
relationship, suppose you determine that a child of 3 years has a speech sound disorder.
Mext, you might ask what | believe is the best question in our profession, “"What am
1 going to do about it?" Consciously or unconsciously, your answer likely entails asking
two, maybe three additional questions:

m At 3 years, what does a child without speech difficulties know about speech?
m How does a child of 3 years acquire speech?

® How can I make speech easier to leamn for a child with speech challenges?

What and When?

The first question asks whar and when a child leams about speech. For this illustration,
suppose your understanding is that a child of 3 years should be 75% imelligible, have
a large expressive vocabulary, and speak in short sentences; those might then become
possible treatment goals for this potential 3-year-old client. Importantly, another clinician
might consult her knowledge base on speech development and decide that elimination of
certain phonological processes offers this child the best help. Your answers may differ,
but both you and the other clinician looked for answers from your knowledge of speech
development,

How?

The second question asks liow a child of 3 years leams about speech. For the sake of illus-
tration, suppose you decide that the child would benefit from deereasing the occurrence
of a phonological process— fronting, for example. Next, you might consider—either
consciously or nol—how children typically leam to overcome phonological processes. If
you believe in the central role of social relations in speech leaming, vou will focus your
treatment on fostering child-caregiver relationships, and you will likely use treatment
techniques that simplify speech input within meaningful social contexts. Alternately, if
you believe that children leamn speech mainly through reinforcement, then you will build
your treatment on those principles.

Developmentalists

Everything in the previous discussion is based on a developmental perspective, There are
other perspectives, of course, and there are also important differences between develop-
mental viewpoints. At some point in your carcer, | hope you have {or already had) the
opportunity 1o sor oul your own perspective.
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Strict Developmentalists

If you are a strict developmentalist, what (what is learned?), when (at what age is it
learned?), and how (how does a child learn i1?) are the only foundations needed for
speech treatment. Like many clinicians of my generation, my training was to underiake
treatment as a strict developmentalist.

Less Strict Developmentalists

Many clinicians today, myselfincluded, have become less strict developmentalists over
time, incorporating ideas and concepts into our clinical work. This “reformist™ per-
spective often came about because a strict developmentalist approach can amount to
replicating an environment that had proven unsuccessful for a child with a speech sound
disorder. That is, when a child eame from a home environment sufficient for speech
learning, a strict developmental approach only continues an environment already shown
o be insufficient for the child.

Another Type of How?

The third question (“How can | make speech easier to learn for a child with speech
challenges?") recognizes that you may wish to include nondevelopmental ideas in your
treatment—perhaps hoping to “tweak™ an environment to make it an easier place from
which to learn. For example, you might decide that our 3-year-old child needs inten-
sive speech production practice, far greater than found in a typical home environment,
30 you modify the naturalistic family-centered treatment to inelude more speech produe-
Lion activities.

Developmental Speech Goals

Speech development offers you—literally—hundreds of options to wm into develop-
mental speech goals. As a shorteut, you can also tumn to a published treatment approach,
most of which contain one to many developmental speech goals. Baker and McLeod'’s
(2011a, 2011b) ontains a wonderfully long list of 134 studies representing 46 difter-
ent approaches. You can also find an excellent collection of treatment approaches with
developmental speech goals in Williams, MeLeod, & McCauley (2010).

This section begins with a short review of speech development, followed by a selec-
tion of possible developmental speech goals for infants, toddlers, preschoolers, and stu-
dents (Table 16—1). Each goal begins with a developmental summary, followed by the
development goal, The order of developmental goals in a section is not a reflection of
their treatment priority. Each section concludes with a list of places in the book and
companion website where you can find more discussion and information.
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TAR 16-1. Developmental Speech Goals for Infants, Toddlers,

Preschoolers, and Students

Infants That Wonderful Voice

Hands Can Mean

Practicing for Speech

Clinic Box: Helping Speech Indirectly

Toddlers Communicate with Words

Reducing Homonyms

Reducing Variability

Breaking It Down
Preschoolers Mastering Sound Classes

Ready to Read

Clinic Box: Slow It Down ul
Students Late Sounds

Difficult Words
Clinic Box: Social Isolation

Overview

Speech is complex and requires many years for a child to learn. It begins months before
a baby is born, when they lie curled in the womb listening to mother’s voice, and it con-
tinues throughout life. It is convenient to divide this long lime into four shorter stages.
Table 16-2 summarizes these stages and their hallmarks.

Capsule Summary

During infancy, a child lays the foundations for future speech development, leaming such
essentials as how o get your mouth to go where you want it to go, that sound can mean,
and that conversations entail taking tums with sound. A woddler applies this knowledge
to word learning. During the three years that follow, a preschooler acquires complex
rules that underlie speech. In the school years, a student applies knowledge of speech to
literacy and masters a language's most complex sounds, syllables, and stress pattemns.

Developmental Levels

You select developmental goals based on a child’s stage in speech development. For
many children with speech sound disorders, especially those with milder challenges,



CHAPTER 16 DEVELOPMEMNTAL GOALS

FTABLE 16-2

Infants Birth to 12 months medal.s.
Toddlers 12 months to 24 months Word leamning
Preschoolers 24 months to 5 years Rule leaming
Students 5 years to adulthood Literacy

placing them in a developmental stage is as simple as knowing their chronological age.
Other children may show a mismatch between their age and their stage in speech devel-
opment. For example, a grade school student may have speech that containg phenological
processes, or a child of 3 years may speak only in single words. In such situations, con-
sider selecting developmental goals based on their stage in speech development rather
than their chronological age.

General Guidelines
Here are general guidelines for placing a child in a stage in speech development:

m Infant goals: Child not yet using speech to communicate

® Toddler goals: Child speaking primarily in single words

m Preschooler goals: Child speaking in sentences that contain phonological processes
® Student goals: Student leamming the last sounds of the language

Infants

This section describes three possible infant developmental speech goals: That Wonderful
Voice, Hands Can Mean, and Practicing for Speech. The topic of the clinic box is Helping
Speech Indirectly.

First Infant Goal: That Wonderful Voice

Development

During the third trimester, an unbom child hears their mother’s voice. We know this
because a newborn will tum toward a recording of her voice when it plays from a speaker
on ane side while another voice plays on the other side.

Developmental Speech Goal

This goal focuses on mother’s voice. You may find it useful with two populations.
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Second

First Population. Consider this carliest of interventions for a parent who azks,
“Should 1 talk to my unbom baby?" The objective answer is that a baby hears its mother's
voice (and stomach gurgles and coughs and sneezes) without her talking directly to
the baby. The developmental answer is that talking to an unborn child creates a link, a
bond, between child and parent. The bond of intentional communication is the imporant
benefit of talking 10 an unbom child,

Second Population. Also, consider this developmental goal for an infant in a neona-
tal intensive care unit, Talking to and holding an infant is an integral part of skin-on-skin
kangaroo care (Milgrom et al., 2013}, and, literally, can be as important as life and death,
promoting health and well-being for both child and caregivers (Bader, 2014). Parents
whose NICU experiences include such care report less posttraumatic stress syndrome
than those who do not, and infants who receive this care have better health outcomes
both short and long term (Lefkowitz, Baxt, & Evans, 2010}, Short-term, touch and voice
appear to calm an infant physiologically because it replicates the experience of being
in a mother’s womb. Long-term, the early experiences of touch and voice may estab-
lish bonding between child and parent that ereates a foundation For future development
(Feldman, £ehava, & Eidelman, 2014),

Infant Goal: Hands Can Mean

Development

Sound for meaning is the essential linguistic characteristic of speech. A child as young
as 4 to & months may turm when they hear their name, and a few months later may look
when someone names a family member (for example, “Where is mommy?").

Developmental Speech Goal

While sound can mean, hands can also mean. Consider introducing baby sign (a system
of gestural communication) for a child and caregiver to support bonding, turm taking,
communicating wanis and needs, and building an expressive vocabulary, An advantage of
baby sign is that it emerges several months earlier than vocal communication because an
infant seems to find it easier to gesture with the hand than communicate with the mouth.

When to Begin. An infant is developmentally ready to learn baby sign at about 6
months. If a family wishes, you can introduce baby sign at 4 months to give an infant
a first exposure to this form of communication. Some families enjoy having this early
start, while others become discouraged if the infant initially appears disinterested or does
not use the sign.

Teaching Sign. When teaching a family baby sign, the general puidelines of early
intervention remain in place, only the communication modality changes. The difference
is that sign input now accompanies speech, so that an infant learns both through the ear
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and the eye. To promote bonding, baby sign should be enjoyable for both parent and
infant, the speech and hand input should reduce the complexities of language to a simple
form that holds an infant’s attention, and instruction should oceur as part of daily routines
such as mealtime, diaper changing, and bedtime.

Vocabulary through the Hands. At its heart, teaching baby sign is teaching
vocabulary through the hands, As with vocal forms of infant vocabulary leaming, prog-
ress may seem slow at first, especially if an infant has medical needs that cause fatigue or
interfere with attention. Focusing on teaching a few signs at a time often helps; teaching
too many signs at once can cause confusion. Frequent repetitions of the sign alse help,
since an infant tends to leamn early what they hear more often. To illustrate the general
principle, you might work with a family to introduce the sign for more in mealtime, using
the sign along with speech throughout the meal.

Questions Parents Ask. Parents have many questions about baby sign. Questions
you may hear include

& Will baby sign slow my childs speech development?
The answer is no. Baby sign encourages communication, which is an essential
component of speech development (see Chapter 20, Supporting Speech). Further,
a parent speaks along with signing, s0 an infant is leaming through both their
ears and eves.

8 Does baby sign mean my child is bilingual?
Bilingualism offers an infant many advantages (Ramirez & Kuhl, 2017). Though
baby sign offers many benefits, a bilingual advantage probably is not one of
them. The reason is that, though baby signs may come from a real language
{American Sign Language), baby sign is a vocabulary rather than a rich, complex
language.

® Does baby sign make my child smarter?
A common claim is that baby signers grow up to become school students with
higher intelligence and better grades. A more accurate claim is that caregivers
who select and teach baby sign often are highly motivated and involved
with their child. It is the involved motivated caregiver, rather than baby sign
itself, which may result in a student with higher intelligence and better school
performance,

Third Infant Geoal: Practicing for Speech

Development

Infant vocalizations are building blocks that a child later uses to make words. For the
first few months, an infant’s vocalizations are vegetative noises made as a by-product
of breathing in and out. A few months later, cooing appears. A few months after that, an
infant’s vocalization may consist of raspberries, trills, cooing, and vegetative sounds. By
7 to 8 months, an infant adds babbling (consonants and vowels in syllables) to the mix.
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Developmental Speech Goal

Consider this goal for an infant who needs help “practicing their mouth to go where they
want it to go.”

The Comfort Zone. Infants tend o vocalize more when they are in their comfort
zone, a state of well-being that can occur any time of day or night, with or without
someone being present. Waking and drifting ofT to sleep may be preferred vocalization
times. To discover if an infant vocalizes when no one is there, suggest a family purchase
a baby monitor. If that is not an optien, an old school solution is listening behind an
open doorway,

Reciprocal Vocalizations. Most infants also find a veealization comfort zone with
familiar people around them. Remember that conversations entail taking turns with
sound, which begins as early as 3 to 4 months, when an infant may vocalize when
someone speaks to them. At this stage, you can guide a family to begin enjoying recip-
rocal vocalization games. Soon, an infant and a caregiver may vocalize back and forth,
a little conversation consisting of vegetative sounds and cooing instead of words. By
T or & months, infant and caregiver voeal interactions may consist of several lurmns of
reciprocal babbling.

Sound-Gesture Games. You can also encourage vocal interactions through sound-
gesture games such as peckaboo and “so big.” By 5 months, an infant may be ready Lo
play sound-gesture games, though you may nced to explain to families that carly on an
adult usually plays both tums in the game. For example, in peckaboo, a caregiver may
first say their peekaboo and then help the child say their peekaboo. A child will become
a better initiator of the game in the months that follow. As you promote voealizations
between caregivers and their child through reciprocal vocalizations and sound-gesture
games, also continue 1o encourage families to maintain a schedule that allows opportuni-
ties for an infant to vocalize on their own,

CLINIC BOX: Helping Speech Indirectly

goal of early iniervention for infants and toddlers is to foster an environment

- that best promotes a child’s development (Britto et al., 2017). You can help speech

mdrmcl]:f by supporting families. To illustrate, reducing a parent's siress level, or

finding a babysitier so a parent can work, or helping a family sort through their

fﬂ_@_-‘mll_iﬁ_'ﬂbo"-ll their child’s medical diagnosis, all may promote better interactions
between child and caregiver, which in tum promotes speech development.

Where to Find It

The book and companion website have the following supports to help you treat infants:
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m Part ll. “Speech Development™: Chapter 6, “Infants™

® Chapter 18, “Talking with Children™: Motherese section

m Chapter 21, “The Daily Researcher™ Evaluating Treatment Approaches section
® Companion website: Treatment Resources, Activities

Toddlers

This section describes four developmental speech goals for toddlers: Words 1o Com-
municate, Reducing Homonyms, Reducing Variability, and Breaking It Down.

First Toddler Goal: Communicate with Words

Development

Many toddlers (including those with speech sound disorders) “pick and choose™ words
that contain sounds they already pronounce (Ferguson & Farwell, 1975; Leonard,
1985; Schwartz & Leonard, 1982). Lexical selection (originally named selectivity)
allows a child to ignore the multitude of sounds they cannot pronounce and to com-
municate instead with words that contain those sounds that lie within their narrow range
of speech abilities.

Developmental Speech Goal

Consider this goal with a toddler who has a small expressive vocabulary. Research indi-
cates that a major reason for not using words to communicate is that a child cannot say
the sounds in words (Miller, 1992; Paul, 1991). That is, expressive vocabulary problems
result primarily from a speech difficulty. Approximately 13% of children show difficulty
with expressive vocabulary at 2 years.

Think of lexical selection as derailing an unwanted communication eycle, The cyele
begins with a child who cannot say sounds in words, and so, says and uses fewer words
to communicate. Mext, because the child communicates less, people communicate less
with himv/her. Finally, a child learns less because he/she has fewer opportunities to leam.

Treatment Strategy. Your treatment strategy for lexical selection is o teach words
that contain sounds a child already produces, giving special attention to encouraging
sounds that open up new places and manners of articulation, To illustrate, if five words
in a toddler’s expressive vocabulary begin with [b] and one begins with |d], you may
wish to teach words that begin with [d], since those *[d] words™ may help “open up™ the
alveolar region of the mouth. You may wonder how within this strategy a child leams
sounds they don’t already produce. This happens because a toddler’s mouth is small,
the tongue is large, and speech is fast, so, as a child says words that contain sounds
they know how to make, they “stumble verbally™ onto new sounds, which you then ean
introduce in new words.
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Second Toddler Goal: Reducing Homonyms

Development

To communicate, a toddler finds ways to simplify the speaking task. One effective way
to achieve this is to pronounce many different words using a few different sounds. These
simplifications make it possible for a child to communicate, but come at the cost of
making it hard for a listener to understand them.

Developmental Speech Goal

Homonyms are words that sound alike but have different meanings, For example, red
(the color) and read (past tense of read) sound alike but have very different meanings.
Consider reducing homonyms for a child who says words using so few sounds and syl-
lables that they are difficult 10 understand.

Treatment Strategy. Think of the speech of a teddler brimming with homonyms as
a knotted string, which is your clinical task is to unknot. The knots are the phonological
processes that a child uses to simplify specch. Your clinical strategy is to identify the
phonological processes that result in homonyms, and then provide treatment to sounds
within those phonological processes. To illustrate, suppose your analysis of a child’s
speech reveals extensive homonyms because they pronounce many different words as
[di] through a combination of fronting, stopping, and prervocalic voicing. You then
provide speech treaiment to sounds affected by those phonological processes, thus reduc-
ing homonymy.

Third Toddler Goal: Reducing Variability

Development

The speech of some toddlers shows a great deal of variability. For example, within a few
minutes they may pronounce the first consonant in dog as [t], [m], or [d]. Or one day
may pronounce key as [ki], another day as [ti], and another day as |p]. Some variability
is normal in children’s speech, especially early on when a child first confronis the chal-
lenge of communicating through words.

Developmental Speech Goal

Variability in saying words includes both intraword variability (variation in the pro-
nunciation of the same word) and interword variability (variation in the pronunciation
of the same speech elements in different words). Consider reducing variability as a
speech goal for a child whose speech is so variable as to interfere with communication.
Approximately 10% of children with speech sound disorders are highly inconsistent in
their word attempts (Crosbie, Holm, & Dodd, 2005).
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Treatment Strategy. Although variability may interfere with =
also suggests that better pronunciation of a sound lies within a chimmmum“lm“' it

. I i iliti
though they cannot yet produce it correctly on all occasions. Your +:Iir|:1 .:;2::::;;:12

encourage a child to produce the most developmentally advanced var

T an
Research suggests you obtain better results reducing variability ﬂ'lmu::l Fz:': ::;:i:nwi:d.
core vocabulary of “functionally powerful words,” rather than attempting to mdmf .m,.ia
ability in all a child’s words (Crosbie et al., 2005; Crosbie, Pine, Holm, & Dodd Zﬂﬂﬁ;'l-

Fourth Toddler Goal: Breaking It Down

Development

One of the elever ways a toddler circumvents a speech challenge is to concentrate on
the intonation of a sentence at the expense of its individual sounds. Such a child seems
to be talking in sentences, and the individual sounds within the sentence sound like (no
offense intended) mush, In a colorful phrase, Ann Peters said such children were “leam-
ing the tune before the words.” She called them gestalt leamers to suggest that they were
“learning the whole” (the intonation) before “leaming the parts” (the individual sounds).

Developmental Speech Goal

Gestalt learning, like other communication strategies, represents a child'’s solution to the
challenge of learning to talk. Consider breaking down these “sentences” with a child who
continues in this strategy to the point where it seriously impairs communication.

Treatment Strategy. Your treatment strategy is to help a child break down a string of
speech into its parts. That is, you seek to highlight the individual words within a sentence.
Fortunately, many forms of facilitative talk help caregivers break down sentences into
words, especially modeling, strategic errors, parallel talk, and requests for confirmation
or clarification (see Chapter 7, “Toddlers,” and Chapter 18, “Talking with Children.™).

To illustrate the general idea, suppose a child says a sentence in which you believe
you hear the word ball. You might follow up, saying: “Ball.” (parallel talk); or “Ball. |
like this ball. Ball.” (modeling); or “I didn’t understand. Did you say ball?"; (requests
for confirmation of clarification.); or “Yes, [ can give you the small.” (strategic error).
You could also include another form of facilitative talk, bombardment, o increase the
relative frequency of the treatment word. To illustrate, in the present example you might
develop a play activity with lots of opportunities for the child to hear ball.

Where to Find It

The book and companion website have the following supports to help you treat toddlers:

m Part II. “Speech Development™: Chapter 7, “Toddlers”
m Chapter &, “Preschoolers”: Phonological Processes section



252

PART IV TREATMENT

Chapter 17, “Treatment Seunds™: Selecting a Treatment Sound, Establishing a
Treatment Sound, and Speech Practice sections

Chapter 17, “Treatment Sounds™: Perception Training section

Chapter 18, “Talking with Children"; Facilitative Talk section

Chapter 21, “The Daily Researcher™ Ewvaluating Treatment Approaches
Companion website: Treatment Resources, Activities

Preschoolers

This section describes two options for developmental speech goals for preschoolers:
Mastering Sound Classes and Ready to Read. The topic of the clinic box is Slowing
It Down,

First Preschooler Goal: Mastering Sound Classes

Development

Mastery of sound classes is a hallmark of speech development in preschoalers. While
still a toddler, a child acquires two classes of consonanis: those made with the articula-
tors touching (stops and nasals), and those made with the articulators approaching the
openness of vowels (glides). During the preschool years, a child masters the less optimal
“in between™ midpoint sounds, those that stop and start, hiss, and flow—afTricates,
fricatives, and liquids. Many children begin school with these sound classes completely
learmed; others may need a longer time Lo attain that mastery.

Developmental Speech Goal

Consider this developmental goal for preschoolers who have challenges with sound
classes, To work on sound class errors, you need a way to describe them. Distinctive
features and phonological processes can help with this. This book uses a combination
of distinctive feature and phonological process terminology, though | gravitate toward
the latter because | like its brevity and transparency. 1f you prefer to use anly distinctive
features, you can easily translate the following into that system.

Distinctive Features. Distinctive features organize sounds into classes based on
shared acoustic and articulatory characteristics; the hoped-for result of treatment is that
generalization occurs from the treated sounds 1o other sounds that share similar features.
To illustrate, i a child replaces stop consonants with fricatives, facilitating | f] may facili-
tate the child’s acquisition of other fricatives.

Phonological Processes. Phonological processes organize sounds according Lo the
errors they typically undergo. To continue the previous example, if a child's speech con-
tains a stopping process (fricatives become stops), facilitating [f] may facilitate a child’s
acquisition of other fricatives,
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Which Phonological Process? A preschooler’s speech typically contains mul-
tiple phonological processes. Which phonological process to select? (This topic of which
treatment sound to select within a phonological process appears in the next chapier.) The
following are two options to consider.

Early Processes. Many clinicians select a phonological process that a child over-
comes early in development. Phonological processes typically overcome before 3 years include
®m Prevocalic voicing
Welar assimilation
Labial assimilation
Final consonant deletion
Fronting
Reduplication
m Syllable deletion

Within this option, treatment gives priority to early disappearing phonological processes,
which include a collection of assimilations (prevocalic voicing, velar and labial assimila-
tion), deletion of final consonants, fronting of velar consonants, and repeating or deleting
of syllables.

Intelligibility. Another option is to give priority to phonological processes with the
greatest impact on a child’s intelligibility. Research suggests that listeners are more likely
to judge a speaker to be unintelligible as the number of processes increases, deletion
and assimilation processes increase, unusual processes OCCUr, Processes co-oceur, and
variability of processes increases (Yavas & Lamprecht, 1938),

Leinone-Davies (1988) lists the relative effect on intelligibility of individual pho-
nological processes

Beginning of Word End of Word

Most to least effect: Most to least effect:
Fronting Final consonant deletion
Gliding Fronting

Initial voicing Word final devoicing
Stopping

Cluster reduction

Within this option, your treatment gives priority to phonological processes with the great-
est impact on intelligibility. At the beginning of words, these are fronting and gliding:
and at the end of words, these are final consonant deletion and fronting.

Second Preschooler Goal: Ready to Read

Development

Few abilities are more important to future school and life success than reading. Prepara-
tion for future reading begins in infancy with plastic or cardboard books, and continues in
toddlers and preschoolers while a caregiver reads a book and a child points to the pictures.
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Cevelopmental Speech Goal

Consider this as a goal to accompany speech ireaiment with any preschooler that may
need help leaming 1o read. Which children are these? Research suggests preschoolers
with speech sound disorders, both with and without co-occurring language difficul-
ties, are at increased risk for reading problems (Carroll & Snowling, 2004; Catts, 2001;
Gernand, & Moran, 2007; Gillon, 2017; Mathan, Stackhouse, Goulandris, & Snowling,
2004). This means you should consider regularly or always including reading readiness
as part of your speech treatment.

Getting Started. Encourage caregivers 1o read to their child at any age. The primary
goal is for reading to be enjoyable, so that both the child and caregiver want to repeat
the experience. Early preschoolers (2:0 to 3;6) may benefit from books which include
rhyming words as part of their story. During the third year, a preschooler shows increas-
ing awareness of rhyme and syllables.

Around 4 Years. By 4 years, many preschoolers can riyyme words and count syllable
beats in words. Around that age, you may wish 1o introduce an ¢lement of direct instruc-
tion into your reading activities.

Rhyming. To illustrate a thyming activity, you might have a “silly puppet” that
reads the story but gets the words wrong, A seript might look semething like this
You:  Okay, Silly Puppet, it’s your tum to read.
PurpET: Once upon a lime. ] mean once 2 mime. | mean chime, rhyme, dime.
You and the child look at the puppet and shake your heads.
You:  No, Silly Puppet. It's “Once upon a time.”
PurreT: Oooh. Once upon a fime.

Syllables. Around the same age (4 years) you might help a preschooler focus on
syllables through hand elapping games, such as the following

You:  Let's count the beats in potato. Po-ta-to. Now let’s clap together.
You and the child together elap the svlfables po-ta-to.

CLINIC I-L{!\: $1::1w It Down

truth to the parent observation that often begins, “If I could just get him
qu]qw down . . . " Speech rate ean have an enormous influence on communica-
* tion. Although develnpmtmal norms exist for speech rate, with a little experience,
- you learn to pick out a preschooler with faster than expected speech. 1f your
cascload includes a preschooler with speech errors and a fast speech rate, consider
E ern trial run of working to reduce speech rate to help reduce the speech errors.



CHAPTER 16 DEVELOPMEMNTAL GOALS ———ﬁ—-

255

Where to Find It

The book has the following suppons 1o s

treat preschoolers:
® Part II. "Speech Development; Chapter 8, “Presey, =
i ¥ ¥y
® Chapter 17, “Treatment Sounds™ ROy “:.ﬂm
Treatment Sound, and Speech Practice s Efit Sound, Esyal lishing a
® Chapter 17, “Treatment Sounds™: Perception Training sect;
= Cha!}tu 18, “Talking with Children™ FMilivagTaﬁm"m
section (early preschoolers)
® Chapter 18, "Talking with Children™; Thera

: Talk (1 i
m Chapter 19, "Talking about Speech™: M:lapphzrs amg ;Licm:éc“ﬁc::;f:;::lmn

® Chapter 19, “Talking about Speech™: Descripti :
L : ptions and Dem
preschoolers) section and companion website: Treatment R;:::z:ms e
® Chapter 19, “Talking about Speech”: Phonetic Placement and Shaping (late
preschoolers) and companion website: Treatment Resources
m Chapter 21, “The Daily Researcher”: Evaluating Treatment Approaches
® Companion website: Treatment Resources, Activities

Students

This section describes two developmental speech goals for students: Late Sounds and
Difficult Words. The topic of the clinic box is Social Isolation.

First Student Goal: Late Sounds

Speech Development

Late sounds include consonants, [r] colored vowels, and consonant clusters.

The Late 8. By 5 years old, 50% of students have acguired al! 1512 English_ounsmnnlsq
by 6 years old, this grows to 75% of students. Collectively, clinicians sometimes call the
last acquired English consonants the late 8 (Bleile, 2017). They include |s Jodzyril

The Late Vowel. Students complete the acquisition of one type of vowel during lh_c
school years, those with [r] coloring, Seventy five percent of students complete their
acquisition of such vowels by 5;6.

The Late Clusters. Fifty percent of children acquire all consonant clusters by their
5th birthday. As you would expect, students complete the acquisition of consonant c!us-
ters slightly later than individual consonants. By 8 years, 75% of students have acquired
all the English consonant clusters.
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Developmental Speech Goal

Consider this goal for any student whose speech shows difficulties with later sounds.
Your likelihood of placing a student on your caseload will increase if their speech con-
cemns them, their families, or their teachers; the student has developmental or medical
conditions; or the student is struggling academically or socially.

When to Begin

If you treat late sounds too early, you will likely treat students who would have self-
corrected without your efforts. Alternately, if yvou wail too long, a student’s gains may
come slower and treatment success may be less complete. Families have their own
perspective on this issue, as do school administrators, who recognize that the decision
carries large financial implications. Difficult work place discussions may arise when
clinicians, families, and administrators disagree,

Input from Development. Input o your decision from development when it comes
1o treating specch, is that earlier is generally better. There are two reasons why:

1. Evidence from first and second language acquisition, brain development, and brain
disability all suggest that speech is an early-acquired system (Miller, 1999; Stark,
Bleile, Brandt, Freeman, & Vining, 1995; Werker, & Hensch, 2015).

2. Research from many sources indicates that specch and language leaming slows
down considerably during adolescence and afterwards (Johnson, & Newport, 1989,
Maurer, 2005; Werker, & Hensch, 2015).

Curriculum Matters

The relationship between speech treatment and the school eurriculum has changed
remarkably during the last two decades.

Traditional Relationship. Traditionally, a clinician treated speech both literally and
figuratively apart from the educational and soeial life of the school, Literally, the location
of speech treatment often was a quiet room. Figuratively, the speech lesson typically con-
sisted of isolated sounds and words in articulation exercises and drills. The quiet reom
provided (and still provides) a good place for concentrated speech practice. A problem
was that the combination of isolation, articulation drills, and use of materials unrelated
to school, tended o make it more difficult for a student to generalize treatment successes
in the treatment room to outside environmenis.

Current Relationship. Currently, a clinician typically needs to connect speech treat-
ment 10 a student’s educational and social life to show how speech success contributes
to school success and future employment. Fortunately, developmental specch goals for
students easily interconnect with the curriculum. To illusirate, in early grade school, you
might include a late sound goal with a phonological awareness goal for a student who
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needs extra assistance mastering this reading foundation. For
you may develop a speech goal focusing on late sounds in pro
ary and scientific terminclogy.

a sh.lmcm in later grades,
nunciation of longer liter-

Second Student Goal: Difficult Words

Development

Acquisition of vowels, syllables, and stress begins early in life.

“Yowels. Many preschoolers complete acquisition of vowels (except for those |r|
colored) by 3 years.

Syllables and Stress. Early on, a child shows a preference for trochaic stress pal-
terns, with stress occurring on the first syllable. Phonological processes like weak syl-
lable deletion prune unstressed syllables, making the word easier 1o pronounce, By the
end of the preschool years, a child typically can pronounce the syllables and stress
patterns in the words they encounter in daily life.

Developmental Speech Goal

Consider this speech goal for a student who struggles pronguncing vowels, syllables, and
siress patterns in “difficult words.™

Problems Reemerge. Challenges with vowels, syllables, and siress may reemerge
in third grade as a student transitions from leamning to read to using reading to learn.
Problems pronouncing longer words may increase in subsequent grades as a student
encounter more specialized vocabulary in sciences, humanities, literature, and social
studies. Speech difficulties with longer words may cause embarrassment and limit a
student’s willingness to participate in class,

Treatment Strategies. Two different treatment strategies exist to work on pronun-
ciation of longer words. Both have their advocates.

First Strategy. Practice common syllable and stress pattems found across sub-
groups of longer words. To illustrate, your speech goal might have a student practice
words that contain a specific Latin or Greek root and suffix,

Second Strategy. Practice words that occur in a specific arca of study. To illustrate,
your goal might include practice of challenging words that anse in an astronomy class.

Your Own Third Strategy. Of course, you may also decide to develop your
own hybrid strategy, combining practice with syllable and stress patterns across sub-
groups of longer words with practice on specific words that arise in a course,
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CLINIC BOX:

Social Isolation

A student with a speech disorder is at risk for social isolation (McCormack, Harrison,
McLeod, & McAllister, 2011). If a student appears isolated, anxious, or deprﬁsséd, it
discuss this with the student’s family, teachers, and the school counselor. Scheduhnql
treatment around those school activities that a student particularly enjoys, n‘H’t:'STE ’
simple means 1o help a student who feels isolated. Including “speech friends” i |n

treatment also can help a student improve social relations.

Where to Find It

The

book has the following supports to help you treat students:

Pari II. “Speech Development™: Chapter 9, “Students"™

Chapter 17, “Treatment Sounds™: Selecting a Treatment Sound, Establishing a
Treatment Sound, and Speech Practice sections

Chapter 17, “Treatment Sounds™: Perception Training section

Chapter 18, “Talking with Children™: Therapy Talk section

Chapter 19, “Talking about Speech”: Metaphors and Touch Cues sections
Chapter 19, “Talking about Speech”: Descriptions and Demonstrations section
and companion website: Treatment Resources

Chapter 19, “Talking about Speech™: Phonetic Placement and Shaping and
companion website: Treatment Resources

Chapter 21, “The Daily Researcher™: Ewvaluating Treatment Approaches
Companion website: Treatment Resources, Activities

Ideas for treating within a school curriculum appear in the Activities section within
Treatment Resources on the companion website and include

Strategies to improve reading comprehension: Reading and Language
Field trips: Reading and Language

Classroom books: Reading and Language

Preschool and grade school: Activities

School and daily life: Activities

Conclusions

Major ideas discussed in this chapter include

1.
2

Speech development is a comerstone of speech treatment.

The developmental logic of treatment is to determine whar a child learns about
speech, how they leamn it, and how a clinician can make it casier to learn for a child
with speech difficulties,
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3. Because speech de
ause spe velopment oecurs BVET & long numbe e
to divide it into stages. r of years, it is convenient

4. Simple guidelines help place a child in an APpropriate stage in speech devel
ch development,

. W

hat two areas does this chapter bridge?

2, In your own words, describe the oo
the perspective of a strict dwﬂu:;‘:nl;]p;:nlal \o8ic of specch reatment from

3. What has led some clinicians away from being

4. In your uwn.‘womls. describe the developmenal lagic of speech treatment from
the perspective of a clinician who is nota strict developmentalist,

5. In which stage of speech development do you place a student whose speech
contains phonological processes?

6. Why does a clinician promote an expectant mother speaking to their unbom
child even though the child hears mother’s voice anyway?

7. Why do many toddlers have difficulty developing an expressive vocabulary?

8. In your own words, describe the cycle speech treatment with a toddler attempts
o break. -

9. What are similarities and differences betwean phonological processes and dis-
tinctive feature approaches for desenibing sound class errors?

10: In what ways might you help a studentwith speech problems wha seems socially

isolated?

strict developmentalists?
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CH A P E RSl

TREATMEN'T
SOUNDS

A mood subtitle for this chapter could be decisions, decizions, decisions. The decisions are
about trestment sounds, which are the speech elements (vowels, consonants, consonant
clusters, syllables, prosody, ete.) through which a elinician facilitates speech change. Another
(more widely used) word for treaiment sound is treatment target. | prefer treatment sound
because target suggests a clinician is shooting something.

Inchildren from toddlers through high school, treatment sounds (or treatment targets, i
youl prefer) are a pivet on which treatment tums. Infant attention and focus abilities are such
that developmental treatment goals seldom benefit from focus on a specific treatment sound.
The same may be true for some toddlers and some older children with cognitive disabilities.
Topics discussed in this chapter include:

m Selecting a Treatment Sound

® Establishing a Treatment Sound
B Perception Training

| Speech Practice

Learning Objectives Key Words
| hope on completing the chapter you will Key words you will encounter in this chapler
Understand the positions on Treatment sound
stimulability and on'speech knowledge Stimulable
in selecting a treatment soumnd. Monstimulable
B Be familiar with ways 1o establish Most knowledge method
nonstimulable and sumulable treatment Least knowledge method
sounds. Age of acquisition
i Appreciate the distinction between Frequency of occurrence

discrimination training and promoting
AWATCNESS,

B Be knowledgeable about different ways
1o praclice speech.

Phonetic placement
Shaping
Discrimination training
Promoting awarcness
Key words

Eey environments

Therapy 1alk

263
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Selecting a Treatment Sound

A clinician makes decisions in at least two areas when selecting a treatment sound:
stimulability and speech knowledge. Additionally, some clinicians figure in age of acqui-
sition and frequency of occurrence in their decision making.

Stimulability

A first question arising in selecting a treatment sound is should you select one that a child
demonsirates some capacity to produce or one that a child cannot preduce under any
circumstance? 1f you select one a child demonstrates some capacily to pronounce, you
have selected a stimulable treatment sound. 1T you select one a child has no capacity 1o
pronounce, vou have selected a nonstimulable treatment sound, Since at least the last 30
years, rescarchers have argued the stimulable versus nonstimulable question, sometimes
with near religious fervor. | do not think we will resolve the controversy here, but we can
strive 1o achieve the lesser goal of giving the topic a little clarity.

The Logic of the Positions

The logic behind selecting a stimulable treatment sound is that children expericnce less
frustration because they have some capacity to pronounce it. Another reason to select
a stimulable sound is that because children can already pronounce it correetly, during
treatment they are practicing success. The logic behind selecting a nonstimulable sound
is that children already are occasionally pronouncing a stimulable sound correctly and
may nol reguire treaiment to complete ils acquisition,

The reason the stimulable versus nonstimulable debate has continued so long is that
research suppons both positions. Studics indicate some children self-correct a stimulable
sound without treatment, and other studies indicate some children do not self-correct
(Dietrich, 1983; Powell, 1991; Powell, Elbent, & Dinnsen, 1991; Shine, 1989). Some-
times in the same study, some children self-comrect and others do not.

Usually people groan when they hear the sentence: Research supports both posi-
fions. The groan is because we want research to answer questions, and we are disap-
pointed when it doesn’t. However, in this case, | believe the research, if not giving us an
answer, is pointing toward one. The direction it points loward is the need to understand
why some children self-correct while others require professional assistance to achieve
that goal. That is, children are diverse learners—why should we expect them all to
generalize stimulable sounds in the same way?

Stimulable or Nonstimulable?
In the meantime, an clement of trial and error exists in stimulability.

Selecting Stimulable Sounds. Relying on experience and intwition, most eli-
nicians seleel a stimulable treatment sound with a younger child and those with less
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e

tolerance for failure. Because capacity to produce the treaiment cound _

the clinician can more quickly generalize suecess to other words or i already exists,

ments, rather than focusing treatment on the possibly frusteating and l?r::m ENViron-
Consuming

task of weaching a treatment sound that a person shows :
H no Capaciy H
circumstance. Pacily to produce in any

Selecting Nonstimulable Sounds. Selecting a stimulable sound may not be
option for an older student or an adult leaming a second language. In such silialiuns -
force, a clinician selects a nonstimulable sound, With late preschoolers (“Wimal lz;.-r
3:6 1o 5:0) with both stimulable and nonstimulable speech errors, a clinician ofien ﬁr:;
treats a stimulable sound to build a child’s confidence and sense of success, and later
works on nonstimulable sounds on a trial basis. Techniques also exist to treat nonstimu-
lable treatment sounds with a young preschooler (approximately 2;0 1o 3;6). A diseussion
ol these and other techniques for nonstimulable sounds appear later in this chapler under
the heading Establishing a Treatment Sound,

Knowledge

The second major question that arises in selecting a treatment sound is how phonetically
similar it is compared to other sounds a child makes. If you select a treatment sound
only slightly difTerent from other sounds the child produces, you are following a most
knowledge method. If you select a ireatment sound quite different phonetically from
sounds the child already produces, you are following a least knowledge method.

Most and Least Knowledge

A simple example may help illustrate the logic of the most and least knowledge methods
of treatment sound selection,

Example. For the example, imagine a hypothetical child who only can pronounce one
consonant, |b|, and your choices for treatment sound are Ipl or [t]. We can depict the
decision this way

b
p? 7

The question is, which do you select, [p| or [t]? (O course, you could always select both
Ipl and [t], but forget that choice . . . this is just an illustration.)

Choices. If you select [p| as a treatment sound, the child leams how to make a
voiceless consonant. 117 you select [t], the child leams to make an unveiced consonant and
a new place of production (the alveolar area). The |p] selection is the most knowledgpe
method, because |p| differs from [b] by only one Feature (voicing). The selection of
|t] is the least knowledge method, because [1] differs from [b] in two features (voicing
and place).
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Second Example. To clarifly the distinclion between most and least knowledge, con-
sider the same example, slightly modified:

b
p? 17
5?7

Choices. Mow you have a choice between three possible treatment sounds, |pl. [t],
and |s]. |p] remains the mast knowledge choiee with the child leaming one feature, |s]
iz the least knowledge choice with the child leaming three features (voicing, place, and
manner), and |t] now is somewhere in the middle with the child learning more features
than |p] but less than [s], the least knowledge choice.

Logic of the Positions

The most knowledge method is the traditional way to select a treatment sound. The
method ensures that treatment proceeds in small, manageable steps, reducing possible
frustrations for the child (Van Riper, 1978). Historically, elinicians followed a most
knowledge method when children who received services typically were grade-schoolers
whose speech contained one to a handful of consonant errors. Concern arose with the
method when clinicians began to treat preschoolers with multiple speech sound errors.
Small increments can prove lime-consuming with such children. To illustrate, a most
knowledge method for oral stops could require six different treatment sounds, one for
each oral stop (|p|, [b], [t], [d], Ik], and |g]).

A least knowledge method speeds speech work by abandoning small incremental
sleps. To retum 1o our example, rather than devoting the lime to teach [p], [t], and [5]
individually, a least knowledge method selects |s). Through learning [s], a child leams
—perhaps without being taught—a new place ([t] and |$] both are alvealar) and new
voicing ([t] and |s] both are voiceless). Historically, the least knowledge method arose
when clinicians began to treat children (typically late preschoolers, 3;6 to 5;0) whose
speech contained multiple speech sound errors. The method is a phonological approach to
treatment sound selection in the sense that it looks at sounds as belonging to sound classes.

Most or Least Knowledge?

Several considerations may aid in deciding whether a most or least knowledge method
best meets your clinical needs:

The Late 8. Liule or no difference exists between the methods with students with
speech emrors affecting a few isolated late 8 consonants. The issue of most or least knowl-
edge only arises when classes of sounds are in error.

Stimulakility. The least knowledge method often is associated with selecting non-
stimuable trestment sounds. This is because the chiel proponents of a least knowledge
approach select nonstimulable treatment sounds. However, least knowledge and stimula-

EETT [ 08 & oimd icocunnaleanid
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bility are different decisions, and a clinician can use a least knowledge method 10 select
either a stimulable or a nonstimuable treatment sound. To illustrate, in our example the
least knowledge choice could have been a stimulable [s] or a nonstimulable one. The
essential tenet of a least knowledge method is to select a treatment sound that teaches as
many features as possible. Clinicians may find that with younppreschoolers (2 1o 3:6) the
least knowledge choices are stimulable sounds, and that the question of nonstimulable
choices is more an issue with late preschoolers.

Developmental Morms. I you decide on a least knowledge method, you may find
that cccasionally the least knowledge choice is a sound that is in advance ol a child's
level of development compared to developmental norms. To illustrate, the least knowl-
edge choice for a child aged 2;0 might be a stimulable |s], though children typically
do not acquire that consonant until several years later. A true developmentalist (which
most elinicians—including me—were years ago) would say do not select |s] because
the child is not developmentally ready to leam it. | believe time has modified the devel-
opmental position. Today, clinicians view developmental norms as the average ages
at which children typically stumble on how to make a sound, rather than reflecting
developmental steps that they must follow in a strict order. Most would not penalize a
child who happened 1o verbally stumble on [s] at 2;0 by making him wait several years
to receive reatment on [s].

Additional Factors

In selecting a treatment sound, you may also want to look at several other factors, includ-
ing age ol acquisition and effect on intelligibility.

Age of Acquisition

Ape of acquisition is the average age at which a child without speech difficultics
acquires a sound. When | was a student, if the test question was, “How does age ol
acquisition influence your selection of a treatment target?” your answer had betier have
been, “You select the sound that children without speech disorders acquire earliest.™ As
mentioned in the preceding section, this was in the days when thearists believed that
acquisition of early developing sounds necessarily occurred before that of later sounds.
Today, clinicians consider age of acquisition one variable among others in selecting a
treatment sound.

Shriberg (1993) provides a useful scheme to eategorize consonants as early. mid,
or late (the name “the late 8 derives from this system.). Though minor differences
between investigators exist regarding placement of individual consonams, most would
likely agree on the following general outline:

Early 8: mbjnwdph
MidB: tgpkgfvids
Late 8: s@dzrly
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Logic of the Position. Following this idea, a clinician would select a treatment
sound amang the early 8 before selecting one from among the mid 8, and would select
one from the mid & before selecting one from the late 8,

Frequency of Occurrence

Frequency of occurrence refers 1o the relative frequency of sounds in the language of
the child’s community. The hypothesis underlying its use is that, all other matters being
equal, sounds with higher relative frequency have greater impact on intelligibility than
lower frequency sounds. Relative frequency of English consonants appears in Table 17-1
and on the companion website in Assessment Resources.

Legic of the Position. The most notable finding in Table 17-1 is that oral and nasal
stops have the highest frequency of occurrence, followed by liguids. Among fricatives,
Is] has the highest frequency of occurrence. The implication of this is

B With younger children, stops make good treatment goals to increase
intelligibility.

B The higher relative frequency of [s] compared to other fricatives lends support o
the idea of treating [s] as early as a clinician believes reasonable.

® The relatively high frequency of liquids also suggests one reason why problems
with |r] and |1] may be noticeable,

.

it LN T 1Y Er J e e S o S o T s

;

Cu-nsonnnt. Rank Percentage - C;nsnnanl Rank Percentage
g 1 13.7 P 13 19
n___ 2 1.7 b___ 14 35
g 3 7.1 2 15 3.0
Bor 4 6.0 0 16 25
", 5 58 17 2.4
m__ 6 5.6 J— 18 22
=3 ) 5.6 b___ 19 1.5
g 5.2 I 20 1.2
W 9 4.8 Qo 21 0.9
o 10 4.2 . 72 0.7
o 1 4.1 S 23 0.6
B— 12 4.1 - . 24 0.0

Source: Shriberg and Kwiatkowski {1953),
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Establishing a Treatment Sound

- - . e
After selecting a treatment sound, clinical decision making shifts to

child’s speech. When you establish a treatment sound, you create a tzzt:l:;iishing it in a
then expand in the next phase of treatment. A clinician establishes o o d \k"hmh you
stimulable sounds differently, and so this chapier discusses them up&r;:::;m“ able and

Establishing Nonstimulable Sounds

Traditionally, treatment of nonstimulable sounds was the provinee of school clinicians.
Traditional techniques to establish such sounds reflect the populations they were to
serve: they require a degree of maturity and patience, characteristics not typically asso-
ciated with preschoolers. The advent of least knowledge methods had the good effect of
expanding the discussion of nonstimulable sounds to younger children. Today, a clinician
has choices to establish nonstimulable sounds for children 2.0 and younger.

Table 17=2 lists 14 treatment tool oplions to establish nonslimulable treatment
sounds. The discussion divides these treatment tools into those appropriate primarily
for students and selected late preschoolers, and those more appropriate for early and late
preschoolers.

Students and Selected Late Preschoolers

Phonelic placement, shaping descriptions, and demonstrations are primarily for students
and selected late preschoolers.

Phonetic Placement and Shaping. Phonetic placementand shaping help make
a nonstimulable sound stimulable (see Chapter 19, “Talking about Speech™). Phonetic
placement teaches articulatory postures (typically, tongue, jaw, and lip positions) for
speech production. Shaping uses a sound a student already produces (either a speech

Lo

T on Teele e EEiie Nerei el SEEEE
Phonetic placement Deletion
Shaping Self-correction
Deseriptions Old way/mew way
Demonsirations Similar sound
Metaphors Bombardment
Touch cues Parallel talk
Minimal pairs Modeling
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error or another sound) to leam a new sound. Both are traditional tools to establisha
nonstimulable speech sound with students and selected late preschoolers (approximately
3:6 10 5:0). With both late preschoolers and students in early school grades, you may
wish to try simpler phonetic placement and shaping techniques befare attempting those
with more steps.

Descriptions and Demonstrations. Descriptions and demonstrations, which
closely resemble phonetic placement and shaping, often serve an additional supportive
role in helping establish a nonstimulable sound. Touch cues, metaphors, and therapy
talk techniques can alse be useful adjuncts in efforts to establish a nonstimulable treat-
ment sound (see Chapter 18, “Talking with Children,” and Chapter 19, “Talking about

Spﬂﬁf “,}-

Mot as Complicated as it Sounds

The preceding paragraphs probably make establishing a nonstimulable sound seem more
complicated than it is. The following example may help reduce any confusion. The briel’
annotated dialogue shows how you might establish a nonstimulable |s| in the speech of
a late preschooler or an early grade school student.

CuLixicias: Remember the name of our treatment sound? What did we decide
to call i?

StupexT: The snake sound.
Shake sound is the metaphor.

Cusrcran: That's right. It's a long sound, like this. You do it, wo.

Clinician and student eacl makes a fine on their arm while making a hissing
noise. The touch cue is the line on the arm.

Curisiciax: Now I'm going to say a word that starts with our treatment sound,
and then say the word with our treatment sound taken away. Raise
your hand every time you hear it with our treatment sound beginning
the word. Sea. Ea. Sea, Ea,

The deletion is taking away and purting back the treatment sound,

Curacias: You're doing great, Let’s both look in this mirror and watch me
make the snake sound.

The demonsiration is fecking in the mirvor:

Cuinicias: Now it's your turn. Place your tongue tip behind your teeth, like
we've been practicing, and breath out,

The phonelie placement ix placing the tongre behingd the teeth and breathing
el
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Traditionally, a clinician facilitated one trea :

a child might find it confusing to receive m:{::f:;:::':ﬂir':essmm the logic being
My perspective is more flexible. Instead of an iron rule on h;‘:n one spund at a time.
per session, a short dynamic assessment can help discover wh T:n:" sounds to teach
individual child (see Chapter 21, “The Daily Researcher”) :1 :I:mer best fits an
some children become confused with more than one sound ;:-er sissi::mﬁ is ::hat
enjoy the changeup. Interestingly, a recent approach for children ng;l‘; t::. :4 ot e::
focuses on making nonstimulable sounds stimulable through wreating all snun!:ljs <
every session (Miccio & Williams, 2010).

Toddlers to Late Preschoolers

A second strategy is available for toddlers to late preschoolers not yet ready for phonetic
placement, shaping, demonstrations, and descriptions. In this strategy, the goal is to
“prime the pump"” of a nonstimulable sound, using techniques with limited or no produe-
tion demands to increase a child’s focus and awareness.

m Late preschoolers: With late preschoolers (3;6-5:0), try metaphors, touch cues,
and therapy talk.

m Early preschoolers: With early preschoolers {2;0-3:6), try metaphors, touch
cues, and modified facilitative talk.

m Toddlers: With toddlers {1:0-2;0), try modified facilitative talk.

If you would like to read about a treatment approach for uming nonstimulable sounds
into stimulable sounds in young children, Stimulability Intervention by Miccio and Wil-
liams (2010) offers a clever option for children aged 2 to 4 years.

Establishing Stimulable Sounds

A stimulable treatment sound typically establishes itself more easily in a child’s speech
because the child already knows how to produce it. To illustrate, suppose a child can
make a sound in imitation or may say it spontancously in a few words. With such a
stimulable treatment sound, the clinical focus is to help a child make a correct sound
maore frequently.

Keys

Most often, speech practice techniques (see the following section in this chapter) are
sufficient to increase the frequency with which a child says a sound correctly. Addition-
ally, two keys sometime prove beneficial in helping to establish a stimulable treatment
sound: key words and key environments.
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Key Word. Some children can make a treatment sound in a few special words, but not
in others. Key words often have a special meaning for the child, perhaps a favorite toy o
a beloved movie character. To illustrate, a Star Wars fan might produce a more accurale
I¥] in Darth Vader than in other words that begin with |v|. A treatment sound established
in a key word may give you a place 1o begin speech practice. Treatment based on a key
word seeks 1o generalize success in producing the sound 1o other words.

Key Environments. Sometimes it is not a key word, but instead a key phonetic
environment that proves a good place lo establish a treatment sound. Key environments
are phonetic contexts (ofien syllable positions) that may help a child pronounce a sound,
Evidence for key environments comes from cross-linguistic phenetics and phonological
studies of speech development. If your background is in linguistics, you will probably
recognize the influence of Peter Ladefoged behind the idea of key environment, The
exercises in the “leamn by doing" chapters in this book often deal with phonetic environ-
ments that influence the aceuracy of a ehild"s speech productions.

Selected Key Environments. Not every child requires a key environment 1o
help establish a treatment sound, but with some children, the right key environment can
prove very facilitative. The following is a selection of key environmenis to consider as
places to establish treatment sounds:

® Consider establishing voiced consonants before a vowel as in bee.

E Consider establishing voiceless consonants at the end of syllable.

® Consider establishing alveolar consonants before a fromt vowel as in rea, and
establishing velar consonants before or after a high back vowel as in coe
and dike.

® Consider establishing consonant elusters in which consonants share the same
place of production as in steep.

Perception Training

To a greater or lesser extent, perceplion training is part of most approaches to treatment
sounds. The present section offers information to help you make decisions regarding
two approaches to perceplion training: discrimination training and promoting awareness.

Discrimination Training

Diserimination training (helping a child hear the difference between sounds) is the
traditional vicw of pereeption training. Established by clinical researchers in the 1930s,
it remains the dominant perspective today. Discrimination training addresses the well-
known phenomenon that some children do not appear to hear their own speech errors.
Sometimes called “the rabbit kids,” these are children who pronounce rabbir as wabbit,
but who, when asked it they say rabbii as webbir, may reply, *Mo. | say wabbit as
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wabbit.” In addition to making a good story, the re
. ply of “the rapp: 1+ gom
do not hear their speech error. 4 © bbit kids” suggests they

Something Broken

The presumed explanation for failure of children to hear their g . :
speech discrimination mechanism has sustained damage. The i'ltﬁrh':n:;sl;:. i aat ‘thmr
mechanism through discrimination training. The most typical training activi lc:.ﬁi?:;r:]'e
approach is identification. To illustrate, the clinician instructs, “I'm goin mq:-cai:l a.iistr:lasl.'
words, When you hear our treatment sound, I'd like you to raise your t'u?nd " OFf course
instead of a list, the activity could involve a story, pointing to objects, and so forth, Afler
you establish diserimination (that is, once the child can diseriminate the :matm:nl;uund
lrorm other sounds), treatment moves to production practice.

Fromoting Awarenass

Promaeting awareness (promoting a child's awareness ol the diference between sounds)
offers a more cognitively oriented perspective on perceplion training. Promoting aware-
ness beging by noting that it is highly unlikely that “the rabbit kids” fall down the
wabbil hole because they have a broken discrimination mechanism. Speech percep-
tion, in common with other sensory systems, develops and matures months before an
infant’s first birthday (see Chapter 6, “Infants”). Like all parts of the body, damage
can aflect speech perception. However, because it is a eritical foundation for speech
learning, the outcome would be catastrophic and not limited to one or several late
acquired sounds.

Something Normal

If perception problems are not the result of an immature or broken speech perception
system, what is the problem? And, equally importantly, what can we as clinicians do
about it? The answer may be that when children speak, their attention is on their inten-
tion, not the sounds tumbling out of their mouth.

Fast Fading Memories. This atiention on intention is true for children with and
without speech disorders, and for adults as well. In many ways, our perceplual system
makes it difficult to monitor speech sounds. To illustrate, echoic memaory lasts only mil-
liseconds and then fades. Short-term memory lasts slightly longer, from 10 to 15 seconds
up to a munute,

Just Like Adults. Adults—including highly trained speech-language pathologisis—
find it difTicult to pay attention to small differences in their own speech. To illustrate,
even an experienced clinician may not realize that their |r| in rigde is voiced and their
|r] in pride is voiceless, that [k| in key is made much more forward in the mouth than
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Ik] in cool, and that |p| is aspirated in pie but is unaspirated in spy. In other words, a
child with a speech sound disorder does what everyone else does: not pay attention to
the actual sounds coming out of their mouth. The difference between children with and
without speech disorders is that we notice the child with the speech disorder because their
intended production differs so markedly from their actual production,

Treatment Goal

Within this perspective, the goal of promoting awareness is to focus a student’s attention
on their speech. Promoting awareness also helps to promote generalization of treatment
sounds 1o persons and settings outside the clinic. Almost all children and students need
this assistance and so almost all receive ongoing help promoting awareness integrated
with speech production practice (Anthony et al, 2011),

Awareness Activities. A clinician has a wide range of clinical tools to turn inlo
awareness activities. Table 17-3 lists nine oplions,

These options are useful with any child whose development is sufficiently advanced
to allow them to reflect on their speech, typically late preschoolers and older. The fol-
lowing brief annotated dialogue illustrates promoting awareness with a late preschooler
receiving speech work on [s].

Crimiciazn: Do you remember what we call our treatment soumnd?
CHiLD: The snake sound,
The metaphor reminds the child that 5] is comtinuant.

Cumircian: Do you remember how you used to say [5]?

CHiLD; I said ta.

Crixician: Now you're a big kid and say [s]. | know. Can you say |s] the big kid
way, the little kid way, and then the big kid way again.

CHiLp: 53 la sa.

Ol wayinew way focuses the child on the difference berween [tf and fs] while
building self-esteem through demonstration of progress.

S —— = :
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Metaphors Deletion

Touch cues Self-correction
Descriptions Old way/new way
Demonstrations Similar sound
Minimal pairs
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beginning of treaiment when a treatment sound is newly established and near the end of
treatment to provide mass practice for a well-established sound.

Advantages and Disadvantages

An additional advantage of imitation is most children of any age can imitate. You may
find its major limitation is that a child does not process speech, only repeats, and that
what a child says in imitation may not be representative of his typical speech, and so may
not generalize (o words or to places outside the treatment setting,

reTr————eT

FFE

What does a clinician do if a child is too young developmentally to “stick with a
treatment sound” (practice) from beginning 10 end? The clever answer of a cycles
approach is to stay with a treatment sounds for a certain amount of time rather than
until a child reaches a certain percentage of correctness. Within a cycles approach,
a clinician devotes a certain amount of treatment time (typically, 60 min) to a treat-
ment sound affecied by a phonological process (Hodson, 2007). After that time,
treatment shifis to a treatment sound affected by a second and, perhaps, a third
phonological process. After a clinician completes treatment for all phonological
processes (called a cycle), the clinician eyeles back through the phonological pro-
cesses again (a second eyele). Cycles repeat until a clinician has remediated all the
treatment sounds affected by the phonological processes, typically requiring from
three to four cycles (approximately one year of treatment),

Delayved Imitation

Delayed imitation is imitation with a small break between what a clinician says and what
a child repeats. To illustrate, a clinician says, “Say dog. Mow you say it”. The child then
says “dog.” The small break is “Mow you say it” between the clinician and the child’s
speech. The logic of delayed imitation is the delay moves a child’s response from echoic
memory (which lasts only milliseconds) to a slightly longer-term memory. Theoretically,
this makes delayed imitation slightly more natural than immediate imitation, though
I am not familiar with research that shows delayed imitation is more representative of
a child’s natural speech or that treatment successes in delayed imitate generalize better
than immediate imitation. Delayed imitation has similar advantages and limitations as
immediate imitation.

Picture or Object MNaming

In picture naming or object naming, a clinician shows a picture or an ohject for the
child to name. This is a favorite practice technique for many clinicians because naming
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approaches the speed of imitation, but requires linguistic :
making it more likely that results of speeeh practice wij| ;E":ﬂbes,:fmg of real words,
persons, and settings. Eralize to other words,
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Advantages and Disadvantages

Naming also offers the advantage of being extremely flexible. If mase product]

lice is a clinician's purpose, the pictures and objects can come quickly, one aﬂer?:?!;:c-
If the purpose is less mass practice and more to promote linguistic processing, a clin'u:i:;
can intersperse naming pictures or object with opportunities for therapy talk and saying
the words in a sentence. A potential limitation of picture or object naming is that people
typically do not speak in isolated words, so, while more natural than imitation, it is less
natural than some other speech practice options.

Sentence Completion

Sentence completion is a stepping-stone toward a child using a treatment sound in a sen-
tence. To illustrale sentence completion, a clinician may tape pictures of snakes of different
color around a treatment room to elicit [sn| clusters that a child can make at the word level,
The elinician then tums ofF the lights, shines a flashlight, and says, “1 seea " A child
then completes the sentence (“a yellow snake!™ or “a blue snake!”). An easy altemate, one
requiring slightly greater linguistic ability, is for a clinician (or the child, of course) to shime
the fashlight and for a child to say a full sentence (I see a yellow snake!”).

Advantages and Disadvantages

The clinical place of sentence completion is when you are working with a child who
has learned to make a treatment sound in words, but who needs a bridge between words
and sentences. Its limitations as a speech practice technique are those you might expect:
fewer productions result than with imitation or nam ing, and the sentences are semi-rote,

Story Retell

Story retell entails a clinician reading a short story that contains a treatment sound, and
the child then retells the story. To illustrate, a clinician may present a three (o $ix sentence
story about a dog at the beach and then ask a child to retell the story. The clinician may
add aides to help a child organize their thoughts, including a series of pictures depicting
the story for the child to organize in the correct order. For example, aller completing
the stary, a clinician may say, “Mow it's your tumn to tell the story back to me. But, first,
let’s put the pictures in order and tell me some things because | forgot.” The clinician
then asks a series of questions such as: “Who was the story abowt? What happened first?
What happened next? What was the most surprising thing that happened in the story?™
The props in place, the child then retells the story. ;
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Advantages and Disadvantages

Story retell provides a way o practice a well-established treatment sound in senlences
that a child processes and assembles into a story discourse structure, an activity that
promotes generalization because il practices speech in contexts found in school and
home. I the story you select for retell fits into the curriculum of a child's preschool or
school, so much the better. A limitation of story retell is that it is not a good fit if a child
still struggles with a treatment sound at the word level. It also does not provide mass
practice with a treatment sound, though interspersed imitation, word naming, and therapy
talk may provide concentrated practice, if you leel a child necds that,

Short Descriptions

Short descriptions entail a clinician presenting a situation that requires a child to say
a treatment sound to describe. To illustrate, the situation could be an arrangement of
objects in a barrier game, a picture, or an answer to a question {“What did you have for
breakfast this morning?™), and so forth,

Advantages and Disadvantages

The advantages of short descriptions are like those for story retells: practicing a well-
established treatment sound in sentences while creating a discourse structure, | am not
sure which speech practice is more challenging for a child, story retell or short descrip-
tions; | suppose it differs depending on the story a child retells and the complexity of the
deseription. The limitations of short descriptions are comparable to those for story retell.

Spontaneous Speech

To produce a treatment sound correctly in spontaneous speech is the goal of speech
practice. To illustrate this form of practice, a child (typically a student or a selected late
preschooler) engages in natural conversation with a elinician or anather person. After 2
natural or previously determined interval, the student stops, and the student and clinician
review, discuss, and perhaps practice the treatment sound.

Advantages and Disadvantages

You may find the advantages and limitations of speech practice in sponlaneous speech
are opposite of imitation. Whereas imitation makes up with speed what it lacks in natural-
ness, spontancous specch makes up with naturalness what it lacks in speed.

Therapy Talk

The last way to practice speech, therapy talk, is a distillation of therapeutic ways to talk
about speech with children, typically those who are late preschoolers or older, Therapy
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talk includes minimal pairs, deletions, self-corrections, old Way/new way, and simil
sounds. With no production demands, therapy talk promotes speech Bwa}encss Wi?l:

production requirements, it facilitates speech practice while promoting phonological
and literacy development.

Advantages and Disadvantages

You can use therapy talk by itself or in conjunction with other speech practice options.
Limitations of therapy talk are that a child needs to be developmentally ready to reflect
on speech and that the techniques elicit fewer productions than imitation and naming,

Dialogue Variations

The following variations of a dialogue showing speech practice with |r] in race illustrate
the functions and forms of different types of therapy talk (see Chapier 18, “Talking with
Children,” for a fuller discussion).

Minimal Pairs. Alternates production of a treatment sound with thyming sounds, pro-
viding speech practice and promoting phonological awareness.

CLivician: Race starts with treatment sound. Can you say race and three words
that rhyme with race?
CHiLD: Race, lace, face, case,

Deletions, Adds and removes a treatment sound from a word, providing speech prac-
tice and promoting phonological awareness

Cunician: And if you take the |r] sound away from race, what word do
you have?
CHiLp: Ace.

Cuinician: Can you say ace with the [r] sound and then without the |r] sound?
Do it three times.

CHILD: Race, ace. Race, ace, Race, ace.

Self-Corrections. Repeats words with treatment sound at least three times without
clinician feedback, providing speech practice and promoting self-monitoring and
generalization

Cumvician: Now can you say race three times, withoul me saying anything? Just
listen to yourself and then tell me how you did.
CHILD: Race, race, race.

Old Way/MNew Way. Alternates former and present pronunciation of a treatment
sound, providing speech practice and promoting self-awareness and positive feelings
aboul speech progress.
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Cuician: Do you remember when you were a little kid how you said the |r]
sound in race?

Cip: Wace,

Cuacian: Why don’t you say race the old way you used to say it and the new
big kid way you say it now, then the old way, and then the new way
big kid way?

CriLp: Wace, Race, wace, race.

Similar Sounds. Allemates between a treatment sound and a similar sound in a child’s
phonetic repertoire, providing speech practice differentiating between two similar sounds.

Thiz is simifar sound:*
Cuistciax: You know what sound is really a lot like [r]? [w], the sound you
used to say instead of |r]. Can you say race, wace three times?
CHILD: Race, wace. Race, wace, Race, wace,
*In the illustration, [w| is the same in the practice of old way/new way and similar sound.
This is not always the case. To illustrate, a child who, when younger, pronounced [s|

as [t], would have [t] as the old sound, and a clinician might decide 1o make [J] the
similar sound for [s].

Conclusions

Major ideas in this chapter include:

I. Treatment sounds are the speech elements (vowels, consonants, consonant clusters,
syllables, prosody, etc.) through which a clinician facilitates speech change.

2. Selection of a treatment sound entails a clinician making decisions about stimulabil-
ity and speech knowledge, and, less often, about age of acquisition and frequency of
accurrence.

3. Many ways exist Lo establish nonstimulable and stimulable sounds in a child’s
speech.

4. Discrimination training and promoting awareness are alternate views on speech
perception training.

5. Speech practice options range from imitation to spontaneous speech. Therapy talk
promotes speech along with literacy and language.

e ——

1. What is the logic of seleeting a stimulable treatment sound? What is the logical
of selecting a nonstimulable treatment sound?

2. What are the differences between most knowledge and least knowledge as ways
o select a treatment sound?
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3. How might you establish a nonstimulable sound in the speech of an
preschooler?

4, List five ways you could establish a nonstimulable sound in the speech of a 3rd
grade student.

5. What is a key word and how might it assist in establishing a treatment sound?

6. What are key environments? How might they assist in establishing a treatment
sound? What are possible key enviconmenis for |s|?

7. Compare advantages and limitations of imitation and word naming as ways to
practice speech.

8. Develop a sentence completion activity for speech practice.

9. What are advantages and disadvantages of story retell to practice speech?

10. Create an example of short descriptions interspersed with delayed imitation and

deletions.

early
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[REATMENT
SOUNDS

A good subtitle for this chapter could be decisions, decisions, decisions. The decisions are
about treatment sounds, which are the speech elements (vowels, consonanis, consonant
clusiers, syllables, prosody, ¢tc.) through which a ¢linician facilitates speech change. Another
{more widely used) word for treatment sound ' is treatment target, | prefer treatment sound
because target suggests a clinician is shooting something.

In children from toddlers through highischool, ireatment sounds (or treatment targets, if
you prefer) are a pivol on which treatment turns. Infant attention and focus abilities are such
that developmental treatment goals seldom benefit from focus on a specific treatment sound.
T'he same may be true for some toddlers and some older children with cognitive disabilities.
Topics discussed in this chapter include:

W Selecting a Treatment Sound

B Establishing a Treatment Sound
B Perception Training

B Speech Praclice

Learning Objectives Key Words
I hope on completing the chapter you will Eey words you will encounter in this chapter
B Understand the positions on Treatment sound
stimulability and on speech knowledge Stimulable
in selecting a treatment sound. Monstimulable
B Be familiar with ways (o establish Most knowledge method
nonstimulable and stimulable treatment Least knowledge method
sounds, Age of acquisition

B Appreciate the distinetion between
discrimination training and promoting
AWArCNESS,

B Be knowledgeable about different ways
1o praciice speech,

Frequency of oocurmence
Phonetic placement
Shaping

Discrimination training
Promoting awareness
Foey words

Key environments
Therapy talk
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Selecting a Treatment Sound

A clinician makes decisions in at least two areas when selecting a treatment sound:
stimulability and speech knowledge. Additionally, some clinicians figure in age of acqui-
sition and frequency of occurrence in their decision making.

Stimulability

A first question arising in selecting a treatment sound is should you select one that a child
demonstrates some capacily to produce or one that a child cannot produce under any
circumstanee? I vou select one a child demonsirates some capacity Lo profrounce, you
have selected a stimulable reatment sound. I vou select one a child has no capacity 1o
pronounce. you have selected a nonstimulable treatment sound. Since at least the last 50
years, researchers have argued the stimulable versus nonstimulable question, sometimes
with near religious fervor, | do not think we will resolve the controversy here, but we can
sirive 1o achieve the lesser goal of giving the topic a little clarity.

The Logic of the Positions

The logic behind selecting a stimulable treatment sound is that children experience less
frustration because they have some capacity to pronounce it. Another reason to select
a stimulable sound is that because children can already pronounce it correctly, during
treatment they are practicing success. The logic behind selecting a nonstimulable sound
is that children already are occasionally pronouncing a stimulable sound correctly and
may nol require treatment to complete its acquisition.

The reason the stimulable versus nonstimulable debate has continued so long is that
rescarch supports both positions. Studies indicate some children self-correet a stimulable
sound withoul treatment, and other studies indicate some children do not self-correct
(Dietrich, 1983; Powell, 1991; Powell, Elbert, & Dinnsen, 1991; Shine, 1989). Some-
times in the same study, some children self-correct and others do not.

Usually people groan when they hear the sentence: Research supports both posi-
tions. The groan is because we want research to answer questions, and we are disap-
pointed when it doesn’t. However, in this case, | believe the research, if not giving usan
answer, is pointing toward one. The direction it points toward is the need to understand
why some children self-correct while others require professional assistance to achieve
that goal. That is, children are diverse leamers—why should we expect them all to
generalize stimulable sounds in the same way?

Stimulable or Nonstimulable?
In the meantime, an element of trial and error exists in stimulability.

Selecting Stimulable Sounds. Relying on experience and intuition, most cli-
nicians select a stimulable treatment sound with a younger child and those with less
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tolerance for failure, Because capacity to produce the treatment sound already exists,
the clinician can more quickly generalize success 1o other words or phonetic environ-
ments, rather than focusing treatment on the possibly frustrating and time-consuming
task of teaching a treatment sound that a person shows no capacity to produce in any
circumstance.

Selecting Monstimulable Sounds. Selecting a stimulable sound may not be an
option for an older student or an adult leaming a second language. In such situations, per
force, a clinician selects a nonstimulable sound. With late preschoolers (approximately
3:6 to 5;0) with both stimulable and nonstimulable speech errors, a clinician often first
treats a stimulable sound to build a child’s confidence and sense of success, and later
works on nonstimulable sounds on a trial basis. Techniques also exist to treat nonstimu-
lable treatment sounds with a young preschooler (approximately 2;0 to 3;6). A discussion
ol these and other techniques for nonstimulable sounds appear later in this chapter under
the heading Establishing a Treatment Sound.

Speech Knowledge

The second major question that arises in selecting a treatment sound is how phonetically
similar it is compared to other sounds a child makes. If you select a treatment sound
anly slightly different from other sounds the child produces, you are following a most
knowledge method. If you select a treatment sound quite different phonetically from
sounds the child already produces, you are following a least knowledge method.

Most and Least Knowledge

A simple example may help illustrate the logic of the most and least knowledge methods
of treatment sound selection.

Example. For the example, imagine a hypothetical child who only can pronounce one
eonsonant, [b], and your choices for treatment sound are [p] or [t]. We can depict the
decision this way

b
pr R

The question is, which do you select, [p] or [t]7 (Of course, you could always select both
|p] and [¢], but forget that choice . . . this is just an illustration.)

Cheices. If you select [p] as a treatment sound, the child leamns how to make a
voiceless consonant. If you select [t], the child learns to make an unvoiced consonant and
a new place of production (the alveolar area). The |p] selection is the most knowledge
method, because [p] differs from [b] by only one feature (voicing). The selection of
|t] is the least knowledge method, because [t] differs from [b] in two features (voicing
and place).
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Second Example. To clanify the distinction between most and least knowledge, con-
sider the same example, slightly modified:

b
pT 7
57

Choices. Mow you have a choice between three possible treatment sounds, [pl, [t],
and [s]. [p] remains the most knowledge choice with the child leaming one feature, |s]
is the least knowledge choice with the child leaming three features (voicing, place, and
manner), and [t] now is somewhere in the middle with the child leaming more features
than [p] but less than [s], the least knowledge choice.

Logic of the Positions

The most knowledge method is the traditional way to select a treatment sound. The
method ensures that treatment proceeds in small, manageable steps, reducing possible
frustrations for the child (Van Riper, 1978). Historically, clinicians followed a most
knowledge method when children who received services typically were grade-schoolers
whose speech contained one 1o a handful of consonant errors. Concern arose with the
method when clinicians began to treal preschoolers with multiple speech sound errors.
Small increments can prove lime-consuming with such children. To illustrate, a most
knowledge method for oral stops could require six different treatment sounds, one for
each oral stop ([p], [bl, [t], [d], [k], and |g]).

A least knowledge method speeds speech work by abandoning small incremental
steps. To return to our example, rather than devoting the time to teach |p). |t]. and []
individually, a least knowledge methed selects [s]. Through learning [s], a child learns
—perhaps without being taught—a new place ([t] and |s| both are alveolar) and new
voicing ([t] and |s] both are voiceless). Historically, the least knowledge method arose
when clinicians began to treat children (typically late preschoolers, 3;6 to 5;0) whose
speech contained multiple speech sound errors. The method is a phonological approach to
treatment sound selection in the sense that it looks at sounds as belonging to sound classes.

Most or Least Knowledge?

Several considerations may aid in deciding whether a most or least knowledge method
best meets your clinical needs:

The Late 8. Liitle or no difference exists between the methods with students with
speech errors affecting a few isolated late 8 consonants. The issue of most or least knowl-
edge only arises when classes of sounds are in error.

Stimulability. The least knowledge method often is associated with selecting non-
stimuable treatment sounds. This is because the chief proponents of a least knowledge
approach select nonstimulable treatment sounds, However, least knowledge and stimula-
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bility are different decisions, and a clinician can use a least knowledge method 10 select
either a stimulable or a nonstimuable treatment sound. To illustrate, in our example the
least knowledge choice could have been a stimulable [s] or a nonstimulable one. The
essential tenet of a least knowledge method is to select a treatment sound that teaches as
many features as possible. Clinicians may find that with youngpreschoolers (2 10 3:6) the
least knowledge choices are stimulable sounds, and that the question of nonstimulable
choices is more an issue with late preschoolers.

Developmental MNorms. 1f you decide on a least Knowledge method, you may find
that occasionally the least knowledge choice is a sound that is in advance of a child's
level of development compared to developmental norms. To illustrate, the least knowl-
edge choice for a child aged 2;0 might be a stimulable [s], though children typically
do not acquire that consonant until several years later. A true developmentalist (which
most clinicians—including me—were yeéars ago) would say do not select [s] because
the child is not developmentally ready tolearn it. | believe time has modified the devel-
apmental position. Today, clinicians view developmental norms as the average ages
at which children typically stumble on how to make a sound, rather than reflecting
developmental steps that they must follow in a strict order. Most would not penalize a
child who happened to verbally stumble on [s] at 2;0 by making him wait several years
o receive treatment on [s].

Additional Factors

In selecting a treatment sound, you may also want to look at several other factors, includ-
ing age of acquisition and effect on intelligibility.

Age of Acquisition

Age of acquisition is the average age at which a child without speech difficulties
acquires a sound. When [ was a student, if the test question was, “How does age of
acquisition influence your selection of a treatment target?” your answer had better have
been, *“You select the sound that children without speech disorders acquire earliest.” As
mentioned in the preceding section, this was in the days when theorists believed that
acquisition of early developing sounds necessarily occurred before that of later sounds.
Today, clinicians consider age of acquisition one variable among others in selecting a
treatment sound.

Shriberg (1993) provides a useful scheme to categorize consonants as early, mid,
or late (the name “the late 8" derives from this system.). Though minor differences
between investigators exist regarding placement of individual consonants, most would
likely agree on the following general outline:

Early 8: mbjnwdph
Mid8: tnkgfvids
Late8: s/08zrl3
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Logic of the Position. Following this idea, a clinician would select a treatment
sound among the early 8 before selecting one from among the mid 8. and would select
ane from the mid 8 before selecting one from the late 8,

Frequency of Occurrence

Frequency of oceurrence refers to the relative frequency of sounds in the language of
the child’s community. The hypothesis underlying its use is that, all other matters being
equal, sounds with higher relative frequency have greater impact on intelligibility than
lower frequency sounds. Relative frequency of English consonants appears in Table 17-1
and on the companion website in Assessment Resources.

Logic ef the Position. The most notable finding in Table 17-1 is that oral and nasal
stops have the highest frequency of accurrence, followed by liquids. Among fricatives,
[s] has the highest frequency of occurrence. The implication of this is

®m With younger children, stops make good treatment goals 1o incrense
intelligibility.

® The higher relative frequency of [s] compared to other fricatives lends support Lo
the idea of treating |s| as early as a clinician believes reasonable.

B The relatively high frequency of liquids also suggests one reason why problems
with [r] and [I] may be noticeable,

| Consonant | Rank | Per

frs 1 13.7 e " =
= 2 - = 5 35
> — 3 7.1 . = -
= 4 6.0 . = =
— 2 58 == : =
m.__ 6 5.6 " = =
= ; = e 12 1.5
— B 5.2 = — -
- : = 1— i 0.9
— ; - I— = 0.7
- : r - = 0.6
g 12 T b > z

Source: Shriberg and Ewiatkowski (1983),
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Establishing a Treatment Sound

After selecting a treatment sound, clinical decision making shifis to establishing it in a
child’s speech. When you establish a treatment sound, you create a toehold, which you
then expand in the next phase of treatment. A clinician establishes nonstimulable and
stimulable sounds differently, and so this chapter discusses them separately.

_Eﬁtablishing MNonstimulable Sounds

Traditionally, treatment of nonstimulable sounds was the province of school clinicians.
Traditional techniques to establish such sounds reflect the populations they were to
serve: they require a degree of maturity and patience, characteristics not typically asso-
ciated with preschoolers. The advent of least knowledge methods had the good effect of
expanding the discussion of nonstimulable sounds to younger children, Today, a clinician
has choices to establish nonstimulable sounds for children 2;0 and younger.

Table 17-2 lists 14 treatment tool options to establish nonstimulable treatment
sounds. The discussion divides these treatment tools into those appropriate primarily
for students and selected late preschoolers, and those more appropriate for early and late
preschoolers,

Students and Selected Late Preschoolers

Phonetic placement, shaping descriptions, and demonstrations are primarily for students
and selected late preschoolers.

Phonetic Placement and Shaping. Phonetic placement and shaping help make
a nonstimulable sound stimulable (see Chapter 19, “Talking about Speech™). Phonetic
placement teaches articulatory postures (typically, tongue, jaw, and lip positions) for
speech production. Shaping uses a sound a student already produces (either a speech

TABLE 17-2. Treatment Tools to Establish Monstimulable Sounds

Phonetic placement Deletion

Shaping Self-correction
Descriptions Old way/new way
Demonstrations Similar sound
MMetaphors Bombardment
Touch cues Parallel talk
Minimal pairs Modeling
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error or another sound) to leam a new sound. Both are traditional tools to establish a
nonstimulable speech sound with students and selected late preschoolers (approximately
3:6 1o 5:0). With both late preschoolers and students in early school grades, you may
wish to try simpler phonetic placement and shaping technigues before attempting those
with more steps.

Descriptions and Demonstrations. Descriptions and demonstrations, which
closely resemble phonetic placement and shaping, often serve an additional supportive
role in helping establish a nonstimulable sound. Touch cues, metaphors, and therapy
talk techniques can also be wseful adjuncts in efforts to establish a nonstimulable treat-
ment sound (see Chapter 18, “Talking with Children,” and Chapter 19, “Talking about
Speech™).

Mot as Complicated as it Sounds

The preceding paragraphs probably make establishing a nonstimulable sound seem more
complicated than it is. The following example may help reduce any confusion. The briel
annotated dialogue shows how you might establish a nonstimulable [s] in the speech of
a late preschooler or an early grade school student.

Crriciax: Remember the name of our treatment sound? What did we decide

to call w?
Stupent:  The snake sound.
Snake sound is the metaphor.

Crmvician: That’s right. It's a long sound, like this. You do it, too.

Clinician and student each makes a line on their arm while making a hissing
noise. The touch cue is the fine on the arm.

Curimician: Mow I'm going to say a word that starts with our treatment sound,
and then say the word with our treatment sound taken away. Raise
your hand every time you hear it with our treatment sound beginning
the word. Sea. Ea. Sea. Ea,

The deletion is taking away and putting back the treatment sound,

Cuivician: You're doing greal. Let's both look in this mirror and watch me
make the snake sound.

The demanstration is leoking in the mirror.

Cusician: MNow it's your tum. Place your tongue tip behind your teeth, like
we've been practicing, and breath out,

The phonetic placemen is placing the tongue behind the teeth and breathing
.
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CLINIC BOX: How Many Sounds?

Traditionally, a clinician facilitated one treatment sound per session, the logic being
a child might find it confusing to receive treatment on more than one sound at a time,
My perspective is more flexible. Instead of an iron rule on how many sounds to teach
persession, a short dynamie assessment can help diseover what number best fits an
individual child (see Chapter 21, “The Daily Researcher”). My experience is that
some childrén become confused with more than one sound per session, while others
enjoy the changeup: Interestingly, a recent approach for children aged 2 to 4 years
focuses on making nonstimulable sounds stimulable through treating all soundsin’
every session (Miccio & Williams, 2010). i o,

Toddlers to Late Preschoolers

A second strategy is available for toddlers to late preschoolers not yet ready for phonetic
placement, shaping, demonstrations, and descriptions. In this strategy, the goal is to
“prime the pump” of a nonstimulable sound, using techniques with limited or no produc-
tion demands to increase a child’s focus and awareness.

m Late preschoolers: With late preschoolers (3;6-5;0), try metaphors, touch cues,
and therapy talk.

m Early preschoolers: With early preschoolers (2,0-3;6), try metaphors, touch
cues, and modified facilitative talk.

m Toddlers: With toddlers (1;0-2;0), try modified facilitative talk.

If you would like to read about a treatment approach for tuming nonstimulable sounds
into stimulable sounds in young children, Stimulability Intervention by Miccio and Wil-
liams (2010) offers a clever option for children aged 2 to 4 years,

Establishing Stimulable Sounds

A stimulable treatment sound typically establishes itself more easily in a child's speech
because the child already knows how to produce it. To illustrate, suppose a child can
make a sound in imitation or may say it spontaneously in a few words. With such a
stimulable treatment sound, the clinical focus is to help a child make a correct sound
more frequently.

Keys

Most often, speech practice techniques (see the following section in this chapter) are
sufficient to increase the frequeney with which a child says a sound correctly. Addition-
ally, two keys sometime prove beneficial in helping to establish a stimulable treatment
sound: key words and key environments.
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Key Word. Some children can make a treatment sound in a few special words, butnot
in others. Key words ofien have a special meaning for the child, perhaps a favorite toy or
a beloved movie character. To illustrate, a Star Wars fan might produce a more accurate
[v] in Darih Vader than in other words that begin with [v], A treatment sound established
in a key word may give you a place to begin speech practice. Treatment based on a key
word seeks to generalize success in producing the sound to other words.

Key Environments. Somelimes it is not a key word, but instead a key phonetic
environment that proves a good place to establish a treatment sound. Key environments
are phonetic contexts (ofien syllable positions) that may help a child pronounce a sound.
Evidence for key environments comes from cross-linguistic phonetics and phonological
studies of speech development, If your background is in linguistics, you will probably
recognize lhe influence of Peter Ladefoged behind the idea of key environment. The
exercises in the “leam by doing™ chapters in this book ofien deal with phonetic environ-
ments that influence the accuraey of a child's speech productions.

Selected Key Environments. Mot every child requires a key environment 1o
help establish a treatment sound, but with some children, the right key environment can
prove very facilitative. The following is a selection of key environments to consider as
places to establish ireatment sounds:

B Consider establishing voiced consonants before a vowel as in bee.

® Consider establishing voiceless consonants at the end of syllable.

®m Consider establishing alveolar consonants before a front vowel as in fea, and
establishing velar consonants before or after a high back vowel as in coo
and duke.

m Consider establishing consonant clusters in which consonants share the same
place of production as in steep.

Perception Training

To a greater or lesser extent, perception training is part of most approaches to treatment
sounds. The present section offers information to help you make decisions regarding
two approaches 1o perception training: discrimination training and promoting awareness.

Discrimination Training

Discrimination training (helping a child hear the difference between sounds) is the
traditional view of perception training. Established by clinical researchers in the 19305,
it remains the dominant perspective today. Discriminalion training addresses the well-
known phenomenon that some children do not appear to hear their own speech errors.
Sometimes called “the rabbit kids,” these are children who pronounce rabbit as wabbit,
but who, when asked il they say rabbit as wabbir, may reply, “Mo, | say wabbit as
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wabbit.” In addition to making a good story,

the reply of “the rabbit kide™
do not hear their speech error, @ rabbit kids” suggests they

Something Broken

The presumed explanation for failure of children to hear their own errors is that thei
speech discrimination mechanism has sustained damage. The intervention is mrcpairth:
mechanism through discrimination training. The most typical training activity within this
approach is identification. To illustrate, the clinician instructs, *'1'm going to read a list of
words. When you hear our treatment sound, 1'd like you to raise your hand.” OF course
instead of a list, the activity could involve a story, pointing to objects, and so forth, ﬁ.ﬂc;
you establish discrimination (that is, once the child can diseriminate the treatment sound
from other sounds), treatment moves to production praetice.

Promoting Awareness

Promoting awareness (promoting a child’s awareness of the difference between sounds)
offers a more cognitively oriented perspective on perception training. Promoting aware-
ness begins by noting that it is highly unlikely that “the rabbit kids™ fall down the
wabbit hole because they have a broken discrimination mechanism. Speech percep-
tion, in common with other sensory systems, develops and matures months before an
infant's first birthday (see Chapter 6, “Infants”). Like all parts of the body, damage
can affect speech perception. However, because it is a critical foundation for speech
learning, the outcome would be catastrophic and not limited to one or several late
acquired sounds.

Something Mormal

If perception problems are not the result of an immature or broken speech perception
system, what is the problem? And, equally importantly, what can we as clinicians do
about it? The answer may be that when children speak, their attention is on their inten-
tion, not the sounds tumbling out of their mouth.

Fast Fading Mermories. This attention on intention is true for children with and
without speech disorders, and for adults as well. In many ways, our perceptual system
makes it difficult to monitor speech sounds. To illustrate, echoic memory lasts only mil-
liseconds and then fades. Short-term memory lasts slightly longer, from 10 to 15 seconds
up to a minute.

Just Like Adults. Adults—including highly trained speech-language pathologists—
find it difficult to pay attention to small differences in their own speech. To illustrate,
even an experienced clinician may not realize that their [r] in ride is voiced and their
Ir] in pride is voiceless, that [k] in ke is made much more forward in the mouth than
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Ik] in cool, and that [p] is aspirated in pie but is unaspirated in spy. In other words, a
child with a speech sound disorder does what everyone else does: not pay attention to
the actual sounds coming out of their mouth. The difference between children with and
without speech disorders is that we notice the child with the speech disorder because their
intended production differs so markedly from their actual production.

Treatment Goal

Within this perspective, the goal of promoting awareness is to focus a student’s attention
on their speech. Promoting awareness also helps to promote generalization of treatment
sounds to persons and settings ouiside the clinic. Almost all children and students need
this assistance and so almost all receive ongoing help promoting awarencss integrated
with speech production practice {(Anthony et al, 2011).

Awareness Activities. A clinieian has a wide range of clinical wools 1o tum into
awareness activities. Table 17-3 lists nine options.

These options are useful with any child whose development is sufficiently advanced
to allow them to reflect on their speech, typically late preschoolers and older. The fol-
lowing brief annotated dialogue illustrates promoting awareness with a late preschooler
receiving specch work on [s].

Cumician: Do you remember what we call our treatment sound?
CHiLD: The snake sound.
The metaphor reminds the chifd thar [5] is continuant.,

Cuimician: Do you remember how you used to say [s]?

CHiLp: 1 zaid ta.

Cumiaciax: Mow you're a big kid and say [s]. 1 know. Can you say [s] the big kid
way, the little kid way, and then the big kid way again.

CHiLD: sa ta sa.

Old way/mew way focuses the child on the difference berween [Jtf and [sf while
building self-esteem through demonstration of progress.

TABLE 17-3. Clinical Options to Proamote Awareness

Metaphors Deletion

Touch cues Sell—correction

Descriptions Old way/new way o
Demonstrations Similar sound

Minimal pairs
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Crmvician: And now can you say sa three times in a row, listening to yourself
without me saying anything? )

CHiLp: 54 58 54,

Curivician: How do you think you did?

Self-correction promotes self-monitoring, which the child needs to do 1o
generalize freatmenl SUCCess.

Distraction Activities. When a child leaves speech trestment, the world is full of
distractions that may push his awareness of speech right out the window. You may find
that including some distractions during speech tasks helps maintain hard won speech
gaing outside the treatment session. Children enjoy—and may find it challenging—to
say words with treatment sounds while hopping on one foot, or rolling a ball in miniature
bowling, or—for a student—practicing a class speech that contains the treatment sound.

Speech Practice

You have many different options to practice speech, ranging from quick and unnatural
(“Say after me ") to slower and more language centered (“Retell the story of __.")
Of course, the various types of speech practice are not mutually exclusive. You might
decide to employ different practice techniques both within the same session and as a child
progresses in treatment. Table 17—4 lists 12 major speech practice techniques, each with
their own advantages and disadvantages. Many times, if you are aware of a technique’s
limitations, the only needed adjustment is to use¢ it in conjunction with speech practice
that balances it

Imitation

Imitation entails a child immediately repeating the clinician. This form of speech prac-
tice makes up with speed of elicitation what it lacks in naturalness, allowing a clinician
to obtain copious productions in a short time. Clinicians tend to use imitation at the

TABLE 17-4. Speech Practice Techniques

Imitation Spontaneous speech
Delayed imitation Therapy talk
Picture or object naming Minimal pairs
3 i Deletion

cotence competal Self-correction
Story retelling Old way/new way

Short descriptions Similar sound
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beginning of treatment when a treatment sound is newly established and near the end of
treatment to provide mass practice for a well-established sound.

Advantages and Disadvantages

An additional advantage of imitation is most children of any age can imitate. You may
find its major limitation is that a child does not process speech, only repeats, and that
what a child says in imitation may not be representative of his typical speech, and so may
not generalize to words or o places ouiside the treatment setting,

CLINIC BOX: Time

‘What does a clinician do if a child is too young developmentally to “stick with a
treatment sound” (practice) from beginning to end? The elever answer of a cycles
approach is to stay with a treatment sounds for a certain amount of time rather than.
until a child reaches a certain percentage of correctness. Within a cycles approach,
a clinician devotes a certain amount of treatment time (typically, 60 min) to a treat-
ment sound affected by a phonological process (Hodson, 2007). Afier that time,
treatment shifls to a treatment sound affected by a second and, perhaps, a third
phonological process. Afier a clinician completes trestment for all phonological
'[:r;umsm (called a eycle), the clinician cycles back through the phonological pro-
' mﬁ again (a second cycle). Cycles repeat until a clinician has remediated all the.
trea ment sounds affected by the phonological processes, typically requiring from
 three to four cycles (approximately one year of treatment).

Delayed Imitation

Delayed imitation is imitation with a small break between what a clinician says and what
a child repeats. To illustrate, a clinician says, “Say dog. Mow you say it”. The child then
says “dog.” The small break is “Mow you say it between the clinician and the child’s
speech. The logic of delayed imitation is the delay moves a child’s response from echoic
memory (which lasts only milliseconds) to a slightly longer-term memory, Theoretically,
this makes delayed imitation slightly more natural than immediate imitation, though
I am not familiar with research that shows delayed imitation is more representative of
a child’s natural speech or that treatment successes in delayed imitate generalize better
than immediate imitation. Delayed imitation has similar advantages and limitations as
immediate imitation.

Picture or Object Naming

In picture naming or object naming, a clinician shows a picture or an object for the
child to name. This is a favorite practice technique for many clinicians because naming
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approaches the speed of imitation, but requires linguistic processi
making it more likely that results of speech practice wijl Eem:msﬁl
persons, and settings. i

ng of real words,
Ze to other words,

Advantages and Disadvantages

Naming also offers the advantage of being extremely flexible. If mass production prac-
tice is a clinician’s purpose, the pictures and objects can come quickly, one afier another
If the purpose is less mass practice and more to promote linguistic processing, a clinician
can inlersperse naming pictures or object with opporiunities for therapy talk and saying
the words in a sentence. A potential limitation of picture or object naming is that people
typically do not speak in isolated words, so, while more natural than imitation, it is less
natural than some other speech practice options.

Sentence Completion

Sentence completion is a stepping-stone toward a child using a treatment sound in a sen-
tence. To illustrate sentence completion, a clinician may tape pictures of snakes of different
color around a treatment foom to elicit [sn] clusters that a child can make at the word level.
The clinician then turns off the lights, shines a flashlight, and says, “Iseea " A child
then completes the sentence (“a yellow snake!” or “a blue snake!”). An easy alternate, one
requiring slightly greater linguistic ability, is for a clinician (or the child, of course) to shine
the fashlight and for a child to say a full sentence (1 see a yellow snake!").

Advantages and Disadvantages

The clinical place of sentence completion is when you are working with a child who
has learned to make a treatment sound in words, but who needs a bridge between words
and sentences. Its limitations as a speech practice technique are those you might expect:
fewer productions result than with imitation or naming, and the sentences are semi-rote.

Story Retell

Story retell entails a clinician reading a short story that contains a treatment sound, and
the child then retells the story. To illustrate, a clinician may present a three to six sentence
story about a dog at the beach and then ask a child to retell the story. The clinician may
add aides to help a child organize their thoughts, including a series of pictures depicting
the story for the child to organize in the correct order. For example, after completing
the story, a clinician may say, “MNow it's your tum to tell the story back to me. But, first,
let’s put the pictures in order and tell me some things because 1 forgot.” The clinician
then asks a series of questions such as: “Who was the story about? What happened first?
What happened next? What was the most surprising thing that happened in the story?”
The props in place, the child then retells the story,
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Advantages and Disadvantages

Story retell provides a way to practice a well-established treatment sound in sentences
that a child processes and assembles into a story discourse structure, an activity that
promotes generalization because it practices specch in contexts found in school and
home. If the story you select for retell fits into the curriculum of a child’s preschool or
school, so much the better. A limitation of story retell is that it is not a good fit if a child
still struggles with a treatment sound at the word level. It also does not provide mass
practice with a treatment sound, though interspersed imitation, word naming, and therapy
talk may provide concentrated practice, if vou feel a child needs that.

Short Descriptions

Short descriptions entail a clinician presenting a situation that requires a child to say
a treatment sound to describe. To illusiraie, the situation could be an arrangement of
objects in a barrier game, a picture, or an answer to a question (“What did you have for
breakfast this moming?"), and so forth.

Advantages and Disadvantages

The advantages of short descriptions are like those for story retells: practicing a well-
established treatment sound in sentenees while creating 2 discourse structure, 1 am not
sure which speech practice is more challenging for a child, story retell or shon descrip-
tions; | suppose it differs depending on the story a child retells and the complexity of the
description. The limitations of short descriptions are comparable to those for story retell.

Spontaneocus Speech

To produce a treatment sound correctly in spontancous speech is the goal of speech
practice. To illustrate this form of practice, a child (typically a student or a selected late
preschooler) engages in natural conversation with a clinician or another person. After a
natural or previously determined interval, the student stops, and the student and clinician
review, discuss, and perhaps practice the treatment sound.

Advantages and Disadvantages

“ou may find the advantages and limitations of speech practice in spontaneous speech
are opposiie of imitation. Whereas imitation makes up with speed what it lacks in natural-
ness, spontancous speech makes up with naturalness what it lacks in speed.

Therapy Talk

The last way to practice speech, therapy talk, is a distillation of therapeutic ways to talk
about speech with children, typically those who are late preschoolers or older. Therapy
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talk includes minimal pairs, deletions, self-comrections, old way/new way, and similar
sounds. With no production demands, therapy talk promotes speech awareness. With
production requirements, it facilitates speech practice while promoting phonological
and literacy development.

Advantages and Disadvantages

You can use therapy talk by itself or in conjunction with other speech practice options.
Limitations of therapy talk are that a child needs to be developmentally ready to reflect
an speech and that the techniques elicit fewer productions than imitation and naming.

Dialogue Variations

The following variations of a dialogue showing speech practice with [r] in race illustrate
the functions and forms of different types of therapy talk (see Chapter 18, “Talking with
Children,” for a fuller discussion).

Minimal Pairs. Allemnates production of a treatment sound with rhyming sounds, pro-
viding speech practice and promoting phonological awareness.

Crivician: Race starts with treatment sound. Can you say race and three words
that rhyme with race?
CHILD: Race, lace, face, case,

Deletions. Adds and removes a treatment sound from a word, providing specch prac-
tice and promoting phonological awareness

Crimician: And if you take the [r] sound away from race, what word do
you have?
CuiLp: Ace,

Cuinician: Can you say ace with the |r] sound and then without the |r| sound?
Do it three times,

CHiLp: Race, ace. Race, ace. Race, ace.

Self-Corrections. Repeats words with treatment sound at least three times without
clinician feedback, providing speech practice and promoting se¢lf-monitoring and
generalization

Cumiacian: Now can you say race three times, without me saying anything? Just
listen to yourself and then tell me how you did.
CHILD: Race, race, race.

Cid Way/MNew Way. Alternates former and present pronunciation of a treatment
sound, providing speech practice and promoting self-awareness and positive feelings
about speech progress.
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Cumician: Do you remember when you were a little kid how you said the [r]
sound in race?

CHiLD: Wace.

Criacias: Why don’t you say race the old way you used to say it and the new
big kid way you say it now, then the old way, and then the new way
big kid way?

CHILD: Wace. Race, wace, race.

Similar Sounds. Alternates between a treatment sound and a similar sound in a child’s

phonetic repertoire, providing speech practice differentiating between two similar sounds.
Thiz is similar sound:*
Curaciax: You know what sound is really a lot like [r]? [w], the sound you

used 1o say instead of |r]. Can you say race, wace three times?

CHiLD: Race, wace. Race, wace, Race, wace.

*In the illustration, [w] is the same in the practice of old way/new way and similar sound.

This is not always the case. To illustrate, a child who, when younger, pronounced [s]

as [t], would have |t] as the old sound, and a clinician might decide 1o make [[] the
similar sound for [s].

Conclusions

Major ideas in this chapter include:

1. Treatment sounds are the speech elemenis (vowels, consonants, consonant clusters,
syllables, prosody, ete.) through which a elinician facilitates speech change.

2. Selection of a treatment sound entails a clinician making decisions about stimulabil-
ity and speech knowledge, and, less often, about age of acquisition and frequency of
OCCUITEnCE.

3. Many ways exist to establish nonstimulable and stimulable sounds in a child’s
speech.

4. Discrimination training and promoting awareness are allernate views on speech
perception training,

5. Speech practice opiions range from imitation to spontancous speech. Therapy talk
promotes speech along with literacy and language.

is the logic of selecting a stimulable treatment sound? What is the lﬂgiﬂﬂl-.:
ing a nonstimulable treatment sound?

are the differences between most knowledge and least knowledge as ways
ct a treatment sound? i

X
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3. How might you establish a nonstimulable sound in the speech of an early
preschooler?

4. List five ways you could establish a nonstimulable sound in the speech of a 3rd
grade student.

5. What is a key word and how might it assist in establishing a treatment sound?

6. What are key environments? How might they assist in establishing a treatment
sound? What are possible key environments for [s]?

7. Compare advantages and limitations of imitation and word naming as ways to
practice speech.

8. Develop a sentence completion activity for speech practice.

9. What are advantages and disadvantages of story retell to practice speech?

10, Create an example of short descriptions interspersed with delayed imitation and

deletions.
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CHAPTER 18

TALKING WITR

C

ILDREN

Adult speech has the power to transform the noise in a ehijcp s World into a ladder for leamn-
ing. Speech that facilitates leaming holds a child’s interest, ehaliges in response to 4 child’s
shifis in attention, and adjusts 1o accommodate a child’s expe rientes and developmental level
{Gleitman, Mewport, & Gleitman, 1984 Goldsiein & Schwvade, 2008: Kull, 2004, 2007
Masataka, 1492). For an infant, toddler. oran early preschocsler not et possessing sufficient
attention skills for more structured treatment, these speech m odifications form a core of treat-
ment. For alate preschooler or a student, therapeutic speechy modifications are an important
part of a clinician's repertoire. Topics in this chapter include

1 Motherese
m Facilitative Talk
= Therapy Talk

Learning Objectives

Key Words

| hope on completing the chapter you will
1 Understand the imponance of
Motherese.
Have advice 1o offer families about
talking with their child:
1 Appreciate the difference between
Muotherese and faciliative talk.

# Know the difference between
facilitative talk and modified facilitative
talk.

@ ldeniify differcnt types of therapy talk.

_:..!1—.'_'5;-_&3— L

Key words you wwill encounter in this chapter

Muotheress

Facilitative talk

Strategic erors
Modeling

Bombardment

Reqguests for eonfirmation or clarification
Paraliel talk

Expansions

Modified faci liative talk
Therapy talk

Minimal pairs

[eletions
Self-comections

Old wavinew: Wiy
similar souncls
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Motherese
Motherese is a primary way that caregivers teach an infant about speech and language.
This section explores what Motherese is and how it helps an infant learn. Topies include
® What Is Motherese?
m Motherese and Families
® Talking with Infants
What Is Motherese?

Muotherese is an essential part of almost all treatment approaches with infants and young
children (Camaraia, 2010; Miccio, 2005: Scherer, & Kaiser, 2010: Warren et al., 2006).
Motherese answers a caregiver question that is probably old as Homo sapiens: how do
I get and keep an infant’s attention? Attention is needed for a child to learn, and often is
difficult 10 obtain and maintain given an infant’s cognitive limitations (Chang & Thomp-
son, 2011; Dore, 1986; Snow, 1984,

Technically Speaking

Technically, Motherese is a specialized speech register, one of many ways that people
modify speech in response to situation and person. Importantly, in addition to Motherese
there also is fatherese and siblingese, although they have a smaller research base and
their contribution to infant leaming is less clear (Soderstrom, 2007). Parentese is a more
recent term, though it has not yet become standard, For this reason, with apologies to
fathers and siblings, the present discussion focuses on Motherese.

Capturing an Infant's Attention

Altering speech is a normal aspect of language use. Consider how your own specch
changes depending on if you are speaking with family or strangers, with a younger or
older person, at a baseball game or in a bank, or with people you respect and those you
do not. Verbal tricks of Motherese that caregivers use to capture and hold an infant's
flickering atlention include

® Higher than usual pitch

® Talking about shared perceplions
® Exaggerated intonation

® Use of repetitions

m Calling attention to objects

Motherese requires an adult 1o know a child well enough to anticipate and respond to
their needs and wants. The conversation topies of Motherese are those that interest a
child and modifications in intonation, syntax and vocabulary are those needed to keep
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the child’s attention. Thus, a caregiver shapes the vast complexities of language into a
lesson from which a child can learn. Motherese changes as a child develops, adjusting to
fit a child's cognitive level and greater experience with language. To illusirate, Motherese
appropriate to a child of 3 months would seem silly and immature if directed to a toddler
or preschooler.

Motherese and Families

Families are the principal users of Motherese (which is why we call it Motherese rather
than clinicianese). Motherese comes naturally to most caregivers. However, situations
arise when a family may have difficulties using Motherese spontaneously. In the follow-
ing sections, I"ve described three that [ have encountered frequently.

Baby Talk

Some families confuse Motherese with baby talk. When this occurs, every time a clini-
cian says Motherese, they picture you asking them to say gee gee and gaa gaa to their
child, and that you are asking them to talk in a way they find embarrassing. They may
also hold the belief that an infant will benefit more from an adult speaking to them in
full, complete sentences.

The Silent Infant

A different challenge may arise if an infant is silent, perhaps unable to vocalize or interact
extensively for medical reasons or developmental delay, Families may limit their interac-
tions with a silent infant, even in the face of encouragement from hospital staff, believing
the child does not benefit from the contact,

Family Stress

A family under severe chronic stress may limit their time with an infant, or may be too
distracted to interact in a way that promotes leaming. Chronic severe stress can have
neurological consequences for both caregivers and infants, as well as being a risk factor
for future educational and social challenges (Harden, 20135; MNational Scientific Council
on the Developing Child, 2014).

Talking with Infants

Regardless of the specific reason that inhibits a family’s use of Motherese, the general
clinical advice is to encourage families to talk to their child in ways that they and the
child find enjoyable and natural. A child who has fun communicating is more likely 1o
want to communicate again,
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Eye on the Prize

It may help to ask caregivers to keep the following questions in mind as they interacl
with their child:

® Does vour child appear interested?
® |z vour child paying attention?

Encourage caregivers to speak in whatever way maximizes the chance that they answer
“ves" 1o both questions. For most infants, “yes” occurs more often if an adult speaks
in short sentences and single words, talks about the “here and now,” and focuses the
conversation on what appears to interest the child. That is, “yes” ocours more often ifa
caregiver uses Motherese, although a elinician may elect not to use that word to describe
their speech. For a silent infant, interest and attention may take the form of eye widening,
smiling, movement of the extremities, or imitative oral motlor movements,

Talking Points

When discussing Motherese with families, the following four points may help summarize
the essential ideas about talking with an infant:

1. Talk about what you and your baby are doing and seeing.

2. Talk in a way that seems natural to you and that holds your baby’s atiention.

3. Daily routines such as eating meals, preparing for bedtime, and changing diapers
provide excellent opportunities to help your baby learn.

4. Avoid extensive use of cleclronic teachers (videos, tapes, and television) because
they do not change based on your baby’s response.

Facilitative Talk

Facilitative talk is an advanced form of Motherese for use with a woddler or an early
preschooler (2;0 to approximately 3;6) too young to benefit from direet instruction.
A preschooler midway in development between facilitative talk and direct instruction
may benefit from a combination of both. Facilitative talk topics include

® What Is Facilitative Talk?
m Facilitative Talk and Families
m Forms of Facilitative Talk
m Modified Facilitative Talk

What Is Facilitative Talk?

Facilitative alk is Motherese lor an older child. This book employs the term facilita-
tive talk 1o differentiate it from Motherese with infants. 17 you prefer the term toddler
Motherese, advanced Motherese, or simply Motherese, please feel (ree to use them. The
exact lerm matters less than the fact that facilitative talk (however it is called) ofTers a
means o facilitale speech and language for a child not yet old enough to benefit from
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direct instruction (Camarata, 2010; Soloman-Rice & Soto, 2009; Tsybina, Girolametto,
Weilzman, & Greenberg, 2006). Facilitative talk includes

m Strategic errors

m Modeling

® Bombardment

B Requests for confirmation or clarification
= Parallel talk

® Expansions

Facilitative talk comes from studies of how families naturally teach language to their
children. In this book, they are adapted into tools to promote speech development.

Therapy Ingredients

Think of forms of facilitative talk as therapy ingredients that you select from and alier
1o fit a specific child's needs. To illustrate, one child may benefit from a combination
of parallel talk and strategic errors, while another may respond better to expansions.
To continue the cooking analogy, some ingredients find more general use than other
ingredients. Forms of facilitative talk with wide use include modeling, bombardment,
expansions, and parallel talk.

Facilitative Talk and Families

As with infant Motherese, many families use facilitative talk naturally, without need of
any instruction. If a family requests assistance, work together to discover which tech-
niques seem most compatible with their interactive styles, and then practice facilitative
talk together with the child. Ifa family’s request is for general suggestions about talking
with a toddler, you might offer the following:

1. Interact often and, when you do, talk about what you and your child are doing and
seeing.

. Focus more on what your child says than how they say it.

. Speak in short simple sentences about the here and now.

. Talk about what seems to interest your child.

. Encourage your child to communicate through “using your words.”

. Have fun. Stay away from drills and rote memorization.

. Avoid extensive use of electronic teachers (videos, movies, and television), which
do not change their messages based on your child's response.

= OhoLa e L B

Forms of Facilitative Talk

Strategic Error

A strategic error focuses a child on speech—not something easy to achieve in a toddler
or early preschooler who seldom seems aware of speech matters. Strategic errors, as
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adapted here for speech treatment, do this by mimicking aspects of a child s speech sound
disorder. If, for example, a child pronounces word-initial [t] as |d], a clinician might
point to a toy and say, “doy."” The hoped-for response is that the child looks confused or
laughs. Sometimes, along with a confused look or laugh, a strategic error elicits a specch

production,
Faruer: This 15 my favorite doy.
Child smiles.
Faruer: | love my dov.
Criun:  Toy.

Modeling

Modeling, as the name suggesis, provides a child an example of a speech element. For
example, an adult might model [t] in fea while they play with a toy kitchen set,

Apvrr: Would you like some more tea?

Cunp: Yes, please.

Apurt: Tea is good. Do you like tea?

CuiLp: Yes.

Apuvrr: Would you like toast with your tea?

CriLp: Yes.

Apurt: Mmm. This is good toast. Toast and tea taste so good together.

Bombardment

Bombardment increases the relative frequency of a treatment sound, The logic behind
this form of facilitative talk is that a child tends to leam earlier what they heard more
often (Maye, Weiss, & Aslin, 2008). Bombardment places no production demands on 2
child. Bombardment is like preparing the soil for future planting—providing exposure (o
a treatment sound in meaningful naturalistic contexts, readying a child to say it when the
time is right. The following brief dialogue demonstrates bombardment of words ending
in nasal consonants while an adult and child eat lunch,

Apurr: This peanut butter is 5o yum. So yum.

Child nods,

Apuvrr: Sandwiches are so fivn. Aren’t they fun?

Chiled nods.

Apuvr: What other fin things can we do? Would you like to play out in the sun?
Child smiles.

Apuvir: Let's do it. The sum is so warm today. This will be fin.
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Requests for Confirmation or Clarification

Requests for confirmation or clarification focus a child’s attention on speech for com-
munication. The following dialogue demonstrates a request for clarification for a ehild
who pronounces [k| as [t] as an adult shows a child a small box with a lock,
Apurt: [ bet there are fun things inside the box. Think 507 !
CmiLp: Maybe.
Apurt: How do you open a locked box?
CuiLp: With a tea,
Apurt: With a tea? [ thought you drank tea.
Child faughs.

Requests for confirmations and clarifications require some care, since, if overused, a
child may “shut down" and either speak less or resort to pointing. A possible sidestep |
around this is for a puppet or doll to ask questions, as in the following slight alternation :
ol the preceding dialogue. |
Apurt: [ bet there are fun things inside the box. Think sof i
CmiLp:  Maybe. !
Apurr:  Puppet, how do you open a locked box?
Puerer: With a tea.
Apurr: With a tea? [ thought you drank tea.
Purper: [ meant a key.
Apurr: That's right. With a key.

Parallel Talk

Parallel talk narrates a child’s activities and interests, providing a verbal description of
what captures the child’s attention for the moment. Parallel talk supports the well-known
truth that a child acquires words that refer to things and actions they find interesting.
The following sequence demonstrates the adaptation of parallel talk to facilitate |d]

in dog.
The child picks up a toy dog.
Cumacian: Doggy.
The child pets the dog.
Crivician: Mice doggy. So cuddly.
The child kisses the toy dog.
Curivician: Ohhh . . . Sweet dog.
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Expansions

As adapted here for speech treatment, expansions “fill in the missing speech parts.” The
following brief dialogue shows its use Lo facilitate word final consonants as a child picks
up a book and hands it to the adult,

CuiLo: Boo,

Apuir: Book.

The child apens the book and poinis io a picture of a pig.

CrLp: Pi.

Apuit: Pig. Yes. IU's a pig.

Modified Facilitative Talk

Modified facilitative talk is facilitative talk with a gentle speech production nudge pro-
vided by occasional questions, sentence completions, and requests to imitate, Whereas
facilitative talk occurs naturally in families, modified facilitative talk is a clinician’s
therapy tools.

The following three dialogue variations show modifications of a request for confir-
mation or clarification to encourage a speech production.

Apurr: | bet there are fun things inside this locked box. Think so?
ChiLp:  Maybe,

Apvrr:  Puppet, how do you open a locked box?

Purrer: With a tea.

Apurr: With a tea? 1 thought you drank tea.

Adults looks ar child.
Apurr: How do you open a locked box?
CriLp:  Key.

Apurt: With a tea? [ thought you drank tea.
Adilts looks at child.

Apurr:  Say, key.

CuiLn: Key.

Apurr: With a tea? | thought you drank tea.
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Aduirs looks ar child,
Apuvrr:  You open a locked box witha . ..
ChiLp:  Key,

Therapy Talk

Therapy talk is a compilation of treatment techniques to promote speech and speech
awareness in late preschoolers through adults. Some individual techniques are relatively
new and unexplored (deletions, similar sounds), while others have been clinical main-
stays for many years (old way/new way, minimal pairs). Therapy talk topics include

® What Is Therapy Talk?
B Forms of Therapy Talk

What Is Therapy Talk?

Think of therapy talk as the basic kitchen equipment of the clinical craft—it's spoons,
forks, knives, and ladles. They are compatible with almost any treatment approach for
late preschoolers and students, and are useful for introducing a treatment sound, promat-
ing speech awareness, reminding a child of a correct pronunciation, practicing a motor
skill, and encouraging generalization. Therapy talk includes

® Minimal pairs
Dzletion
Self-correction

Old way/new way
| Similar sound

Unlike Motherese and facilitative talk, both af which mirror what caregivers do naturally,
clinicians developed therapy talk. That is, therapy talk comes from observing what clini-
cians do well. Nothing in principle prevents a clinician teaching therapy talk technigues
to families as part of a home program.

Forms of Therapy Talk

Minimal Pairs

Minimal pairs highlight the communicative value of speech. Minimal pairs typically
entail a clinician or child saying a word that contains the treatment sound, and then
replacing the treatment sound to create a rhyming word. The following brief dialogue
demonstrates minimal pairs to encourage phonological awareness through a reading
game with an adult, child, and puppet.
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Purrer: Once upona lime . . . | mean once upon a mime. Mo, a erime. A chime.
A dime.
Apvur: Mo, silly puppet. It's not, Once upon a lime, A lime is green and sour

Purrer:

ApuLT:

tasting. Mot a mine, not a crime, not a chime, not a dime. It's, Once
upon a lime.

Oh. Sorry. 11l start again, Once upon a time . . .

That"s right, Once upon a time,

The following dialogue shows minimal pairs with a production activity in which an adult
sets out three picture cards, pictures down.

ApuLt:

Please turn over a card.

Child mirns over a piciire of cal,

ADuLT:

CriLn:
ADULT:

Deletion

Cat starts with [k], our treatment sound. Can vou think of three wonds
that rhyme with cat?
Rat. Mat. Bat.

That’s right. Rat, mat, and bat all rhyme with cat, and by changing oul
the treatment sound from |k| we get words that mean different things.

Deletions are like minimal pairs, except in deletions a clinician demonstrates the communi-
cative value of a treatment sound through deleting it from a word, The following dialogue
demonstrates this technique in a production activity for [2] in a game with a toy train,

Apurr:

A train has cars, This train has an engine, a passenger car, and a caboose.

The child and adult assemble the cars.

Apuvr:

We can also take cars away.

The adult removes the engine car.

Apuir:

CuiLp:
Apurr:
CuiLp:
ApuLr:

CHiLD:

Words are like trains. You can add and take away parts of words, Zoom
is like a train with three parts: “z-o0-m." Let's take away the first
sound, That leaves only two cars, the vowel and [m]. Can you say zoom
without the first sound?

Oom

Mow say it with the first sound.

Zoom.

Mow try it with and without the first sound.

Um. Zoom. Um Zoom.

You can use deletions and other forms of therapy talk either alone or in conjunction with
each other, providing the option of multiple avenues to explore a treatment sound. The
following dialogue pairs minimal pairs and deletions in a production activity focusing
on the voiceless interdental.
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Apurt: Can you think of a word that begins with our treatment sound?
CuiLp: Thin.

Apurr: Good. Can you think of two words that rhyme with thin?
CuiLp: Win. Fin,

Apurt: Good. Suppose you take the first sound away from thin. How would you
say the word?

CuiLp: In.

Apurr: Can you say thin with and without the first sound two times?

CuiLp: Thin. In. Thin. In.

Self-Correction

Self-corrections help a child learn to self-monitor speech to promole generalization of
a treatment sound to other settings. This technique typically proves most useful after a
child demonsirates some ability to successfully pronounce a treatment sound. Interest-
ingly, sometimes successful use of self-correction proves easier for the child than the
clinician, because it requires the clinician not to provide feedback on the child’s success
or failure. The following dialogue demonstrates self-correction in a production activity
fecusing on the final consonant in bush.

Apurr: 1 want you to say bush three times. Listen carefully to yourself each time

you say it and change how you say it if it doesn’t sound quite right.

CuiLp: bus.

The child looks at the clinician, who, carefully, does not indicate if the sound was

pronounced corvectly or mof.

Cuinp: Bush. Bush.

Apurr: What do you think? Did you pronounce our treatment sound correctly?

CuiLp: [ thought it got better as [ went along,

Self-corrections combine well with other therapy talk techniques as illustrated in the
maodification of the previous dialogue.

Apurr: Can you say bush without the final sound?

CriLp: Bu.
Apurr: Now, please say bush without the final sound. then with the final sound,
then without the final sound.

CmiLp: Bu. Bush. Bu.
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ADULT: Very good. Now say bush three times, listening to yourself to hear if you
are saying it correctly,

CwiLe: Bu. Bush. Bush.

Apurr: What do you think?

Old Way/MNew Way

Old way/new way helps a child feel and hear the difference between two ways o
pronounce a treatment sound, promotes self-monitoring, and encourages positive seli-
esteem. This form of therapy talk asks a child to alternate between old and new ways ol
saying a treatment sound. “Younger kid way™ and “bigger kid way™ sometimes replace
old way/new. Avoid wrong way/right way in the interest of promoting a child’s positn:
self-image. The following dialogue demonstrates this therapy talk form in a treaimen
activity focusing on [r] in race.

Apurt: You are really making lots of progress. Do you remember how you us:d
to say [r|?
Cuip: Asa double u,

Apuvwr: That's right. 1'd like you to say race the old way, then the new way, and
then the old way again, Okay?

CriLp: Wace. Race. Wace.,

Similar Sound

Similar sounds, like the much more familiar old way/new way, promote self-monitoning
and help a child feel and hear the difference between a treatment sound and anather
sound. Differing from old way/new way, the contrast in similar sounds is with a sound
phonetically elose to the treatment sound, rather than to a child's previous pronunciation
The following dialogue demonstrates use of similar sounds in an activity focusing on fs]
in the beginning of words.

Apurr: Qur treatment sound is [s] in see, and the sound we are comparing i
10 i5 the sound that begins she. Say see, then she, then see, listening 10
yourself and feeling the difference between [s] and the other sound.

CuiLp: Sec. She, See,

The following examples use similar sounds in conjunction with deletions and
self-corrections,

Apuir: First, can you say see without our treatment sound?
CuiLp: ee.
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Apurt: Good. Now can you say it with our treatment sound, without it, and then
with it?
CuiLp: See. Ee. See.

Apuur: Mow say see and then she, see, she, see, listening to yourself and feeling
the difference between |5] and the other sound.

CHiLp: See. She. See.

Apurr: Mow say see and then she, see, she, see, listening to yourself and feeling
the difference between [s] and the other sound.

CuiLp: See. She. See.
Apvrr: Mow can you say see three times, listening carefully to yourself?

ChiLp: See. See. See.

Conclusions

Major ideas in this chapter include

I. Adult speech has the power to transform the noise in a child’s world into a ladder
for learning.

2. Maotherese is the name of the speech register that caregivers use to encourage infant
learning.

3. Facilitative talk is an advanced form of Motherese for use with toddlers.

4. Modified facilitative talk is facilitative talk with the addition of a speech component.

5. Therapy talk is a collection of clinician-developed techniques for use with late pre-
schoolers and students.

Review Questions

. What is Motheres m}o&mt developmentally?

. What is a speech A

. In your own words, mr.plmu,hnw }I'uu m.lght encourage a family to use Motherese
if they confuse Motherese with baby talk.

. What advice about speaking. to,thmr child might you offer a family of a silent
infant or a family under severe chronic stress?

. ‘What iz facilitative Tnlk and what is its purpose?

. List three suggestions to nﬂ“e.r a family on talking with a toddler.

. Create an adult/child dialogue of parallel talk.

. What is miodifi ad*_fﬂﬁll'"ta.ﬁvh alk?

. Create an ﬂ.!illltl'rc]:ltlliii _L(gp.@ fbmx_panmns and sentence complétion,

. What is t talk? 3 3
. What are the nar veitypes of therapy talk? s~

L

i

i AL O] Oh LA
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CHAPTER 19

TALKING A
SPEECE

As speech-language paﬂmlngisla, we know [s] is an alveolar consonant produced with the
folds of the larynx apart, the air l';'.Iuwmg over the tangue, and the tongue tip either raised or

mam:m toa child? Or to someone with intellectual challenges? Or, really, anyore who hasn't
received an a:lvamed degree in communication disorders? Fortunately, our profession has
developed waym ‘meet this necessary challenge. Organized from simplest to most complex,

ways to talk abu‘ubspgech with & child include:

® Metaphors

Touch: G[['@a e :
Dﬁcﬁptmﬁrnﬂd Eltmmslrﬂlms

Key Words

= Locate Ilslu uf‘lrﬁ T
descriptions and dﬁmﬁns:rntmns
® Recognize that newer, higher

technology options exist for
descriptions and demonstrations.
® Understand the purpose of phonetic h
placement and shaping. !
-+ ——— R R

Metaphors
Touch cues
Tactile cues
Wisual plinmc:s ‘
.De.su-ipl'idns
Derrmnslratmns

Electropalatography (EPG)

Spectography
Visi-Pitch
Ultrasound
Phonetic placement
Shaping

wees

Key words you encounter in this chapter

b
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Metaphors

Metaphors compare some aspect of speech to something with which the child is famil-
iar. To illustrate, a metaphor for 8] may be “the snake sound,” and a metaphor for any
fricative may be “the long sound.”

Purpose

Metaphors are a simple way to talk 1o a child about a treatment sound. Tables 19-1 1o
19-3 show metaphors for place (Table 19-1), manner (Table 19=2), and syllable and
word position (Table 19-3). The source for many of these tables is Blodgett and Miller
(1989) and Flowers (1990).

Who May Benefit

Metaphors find their greatest use with children 3 vears and older, though some children
younger than 3 also find them beneficial as prompts for them to say a sound in a way
that a clinician praises. Grade school students typically enjoy metaphors, while students
in junior high school or older often find them too childish.

Suggestions

A few simple guidelines may help you make the most of this very useful clinical 1ool:

I. Vary your metaphors based on a child's speech challenge, A uscful metaphor helps
a child focus on the aspect of a sound that challenges them. This can change by

FABLE 19-1. Examples of Possible Metaphors for Places of Production

T s e P I L W T e e A
Flace ol Froduction: Metaphors i ;M

Bilabial Lip sounds

Labaodental Biting lip sounds or biting sounds
Interdental Tongue tip sounds, tongue sandwich sounds
Alveolar Bump sounds, hill sounds

Postalveolar Back of the hill sounds

Palatal Middle sound

Velar Back sounds

Gloual Throat sound
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TAEBLE 19-2, Examples of Possible Metaphors for Manners of Production

f £ [ on. | Met: Julilehs

Fricatives Long sounds, hissing sounds

Glides and liquids Flowing sounds

(approximanis)

Lateral Side sound

Adffricates Engine chugging sounds

Masals Mose sounds

Stops Short sounds, dripping sounds, and popping sounds
Voiced Motor on, voice on, buzzing sound, hand buzzer sound,

noisy sounds, buzzing voice box, and voice box on

Voiceless Maotor off, voice off, not a buzzing sound, not a hand buzzer
sound, quict sounds, no buzzing voice box, and voice box ofl

TABLE 19-3. Examples of Possible Metaphors foar Consonant Clusters,
Syllables, and Words

End of word End sound
Multisyilabic words Words with parts
Single syllable words Waords with one part
Initial consonants Starting sounds
Consonant clusters Sound friends

Sonrce: Adapred from Easy Does It for Phonology, by E. Blodgent and V. Miller, 1989, East Moline,
IL: LinguiSystems.

individual child, For example, two children may have [s] difficulties, the first
because the tongue tip is in the wrong position and the second because of difficulties
maintaining frication. For the first child, “the tongue tip sound™ might prove useful,
and for the second, “the long sound” might work better.

2. Whenever possible, let a child help select the metaphor (Dean, Howell, Hill, &
Waters, 1990). The best metaphor is the one a child “buys into.” For example, you
might offer a child a choice between two metaphors, both focusing on the child's
challenge with the treatment sound.

3. Provide a liltle practice to help cement the association between the metaphor and
the treatment sound. If, for example, the metaphor for [s] is the snake sound, you
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might say, “Raise your hand when 1 say our snake sound, 15 it [[17 1= it [£]7 1s it [s]?"
If the child has difficulty associating the metaphor with the treatment sound, try
increasing the number of distinctive features between the treatment sound and ils
foils. For example, if the child raises their hand when you ask il the snake sound is
[f1, try contrasting || with [m] (nasal) or [t] (oral stop).

Annotated Dialogue

The following annotated dialogue illustrates one of a multitude of ways to establish a
metaphor,

about a lion.
Crimician: We're going to work on the sound that begins “lion.” Hmm . . . we
should think of a name for our sound, Let's see . .. It's a side sound
because it"s made with the air coming over the sides of the tongue,

ils’s a long sound because you can make it last a long time . . . What
do you think we should call n?

CHiLp: Wong wion sound.

Cuwicias: Long lion sound? 1 like that. Ok. The long lion sound it is. I'm going
to say two words, You raise your hand when [ say the word that
begins with the long lion sound. Lip. Sun.

CuLmvician: Now ['m going to say a word that begins with our long lien sound.
Sometimes I'm going to say the word with our long lion sound and
sometimes without it. You raise your hand when I say it with our
treatment sound. The word 15 fow. Ready? O.

Child frowns, keeps hamnd dovwn.
Crmnician: Low.
Child raises haned.

Touch Cues

Touch cues (also called tactile cues or visual phonies) use sight or touch (o draw a
child’s attention 1o treatment sounds (typically, their place of production). For example,
a clinician and child might touch the lips for bilabial oral stops, touch above the upper
lip for alveolar stops, and touch under the back of the chin for velar stops.
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Furpose

The clever clinical trick of touch cues is to make the treatment sound a multimodal
experience, coming (o a child through the ear, eye, and touch. Possible touch cues for
consonants and voicing appear in Table 194,

Who May Benefit

Designed originally for children with oral-motor challenges, touch cues now enjoy wide
clinical use. Most children 3 years and older benefit from touch cues. As with metaphors,
even toddlers may respond well to them, perhaps because touch cues serve as prompts
to produce a sound in a way that the clinician praises.

TABLE 19-4. Examples of Passible Touch Cues for Consonants and

Vaoicing

| Tou ne

Nasals [m] Fingers and thumb hold lips together

[m] Lay finger over front of cheek bone
[m] Lay finger on back of check bone
Oral Stops Ip] (k] Lay finger in front of lips

[€] 1d] Lay finger above top lip
k| [l Lay finger at uppermost part of neck

Fricatives f'1v] Lay finger below bottom lip
[a] 18] Place finger horizontally in front of lips
Is] [z] Point to the comer of the mouth (lo indicate spread) and
remind child of the teeth being together
un Lay finger in front of lips as if saying shhh
Liquid 1 Lay tip of finger on middle of upper lip
[r] Lay thumb and index finger on cheek, pull away like
twirling hair
Voiced First and second finger together or ask child to feel

vibration on neck

Voiceless First and second finger apart
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Annotated Dialogue

Touch cues work best paired with other ways of talking about speech, especially metaphors.

Cuxician: You know what might help us to say words that have our long lion
sound?

Clinician fays iip of finger on the middle of the clinician s upper lip.
CrLmiciax: MNow you do it,
Child lays tip of finger on the middie of their upper lip.

Descriptions and Demonstrations

Descriptions and demonstrations provide another way to heighten a child’s speech
awareness, either with or without production demands. A possible description of [p], for
example, may draw the child’s attention o the closing lips, the build-up of air behind the
lips, and the sudden release of air. A demonstration accompanying the description might
involve placing a piece of paper in front of the child’s lips to show the sudden release of
air or gently pressing the child’s lips together to show lip closure.

Purpose

Descriptions and demonstrations provide a lesson on how to say a treatment sound.
Occasionally, a description or demonstration successfully converts a nonstimulable
sound into a stimulable one, removing the need to perform phonetic placement and
shaping. Treatment Resources on the companion website contain bare bones descriptions
and demonstrations for voicing and all the English consonants.

Who May Benefit

Consider this form of 1alking about speech for

® Students and second language learners
® Grade school students in conjunction with metaphors and touch cues
m Late preschooler with intact attention and cognitive skills

Suggestion

If in doubt about whether a child is ready for this type of speech talk, a dynamic assessment
can determine how a preschooler or student responds o this technique (see Chapter 21,

“The Daily Researcher™).



CHAPTER 19 TALKING ABOUT SPEECH 303

First Annotated Dialogue

Here are three options for descnptions and demonstrations of voicing from the Treatment
Resources on the companion website, followed by an annotated dialogue.

Voicing Options

I. Instruct the child to listen to and identify the difference between a voiceless and
voiced [a].

2. Place the child's hands over his/her ears and instruct the child to hum, which height-
ens the sensation of vocal cord vibration.

3. Ifthe child can produce a voiced and veiceless fricative, ask the child to cover their
cars and make these sounds. Alternatively, ask the child to make [h] and |a].

Annotated Dialogue

Cumacian: Remember what we call sounds like [5]7

CHiLD: Hissing sounds.
Hissing is the metaphor for fsf to help focus the child on the treatment sound,

Crimician: And what do we call sounds like [z]7
CHiLp: Buzzing sounds.
Buzzing sound is the metaphor for [z].

Criacian: Right. [z] is a buzzing sound. ['m going to say some words that
rhyme—clap your hands one time when you hear a word that starts
with a hissing sound, and clap your hands two times when you hear a
word that starts with [z], our buzzing sound.

Minimal pairs help foeus the child,

Cumician: See, zee. zoo, Sue. zap, sap.
The child elaps.

Curacian: Exeellent. Mow, fiest, we're going to cover our ears, and then, we're
going to say a long [s]. Cover your ears and we'll both say a long [s].

Now that the child is focused, the clinician demonstrates the voicing contrast by
placing the hands over the ears and humming, which heightens the sensation of

vocal eord vibration.

CuiLp anp CLINICIAN: 555555558,

Crimcian: Now, with our hands over our ears, let’s both say a long [z], a
buzzing sound.



304 PART IV TREATMEMNT

CiiLp axp CLINICIAN: Zzzzreres.

Cumiciax: Hear the difference bertween sssss and zzzz? (5] is kind of a hiss,
and |z] is more like a buzzing bee sound. Let's say both sounds with
our hands over our ears, first |s], then |z]. Let's do it three times.

CriLp anp CLINICIANT 555 Z27 555 Z7E 55 XL,
The repetitions solidify the lesson,

Cuxician: Hear the difference?
Child nods.

Cumsician: MNow let’s practice saying see, zee. zoo, Swe. zap, sap, remembering
to say |s] as a hissing sound and |z] as a buzzing sound.

The lesson shiffs to speech practice.

Second Annotated Diaslogue

Here is a demonstration of tongue placement from the Treatment Resources on the com-
panion website, followed by an annotated dialogue.

Tongue FPlacement

Description. Draw attention to the hissing sound and the position of the tongue tip
{behind the front upper or lower teeth).

Demonstrations: Place (Alveolar)
First method: Ask the child to feel the bump on the roof of his or her mouth
just behind the two front teeth.

Second methed: Place a little peanut butter or a favored food on a Q-tip, touch the
Q-tip to the alveolar ridge, and ask the child to remove the food with the tongue tip,

Annotated Dialogue

Cunician: Remember what we call the sound we're working on?
Stupexst:  The hissy sound.

The metaphor reminds the siudent fsf has a hissing quality,

Curaciax: And what's the sound made with the tongue between the teeth?
Stupest:  The leaking tire sound.

The leaking tire sound is the metaphor for [8f, the sound the stwdent makes in
place of [3]. The clinician is contrasting the treatment sound with the error
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Cumacian: Right. Mow, ['m going to say some words and you raise your right
hand when you hear the cage sound and raise your left hand when
you hear the leaking tire sound. Some of these may be made up
words. Sun, [Bun. Thick, sick. Think, sink. See, [0i].

The cage sound is the metaphar for (5] (the cage is the front teeth) and the
feaking tive sound is metaphor for [0f. The minimal pairs activity contrasts the
freatment sound with the error.

Crmacian: Here, | brought a mirror to help us today. Please look in the mirror
and stick your tongue out for a leaking tire sound.

The student looks in the mirror and sticks out his fongue,

Crinician: Your front teeth are like a cage for your tongue. For the hissy sound,
we want the tongue behind the cage. Can you put your tongue behind
the cage?

The student follows the description and draws the tongue tip behind the
frant teeth,

Criacian: Remember where we put the peanut butter on that bump last time?
Raize your tongue tip up just a little bit to that spot.

The final description places the tongue tip at the alveolar ridge.

Higher Technology Options

Electropalatography, spectrography, Visi-Pitch, and ultrasound offer exciting advances
in how you can help a child to see and place the articulators. Williams (2010) contains
an excellent chapler on electropalatography (Gibbon & Wood, 2010} and another fine
chapter on ultrasound (Bemhardt, Stemberger, & Bacffalvi, 2010).

Electropalatography

Electropalatography (EPG) measures contact between the tongue and roof of the mouth
and is useful for describing and demonstrating sounds made with extensive closure
in the mid region of the mouth, including such sometimes challenging sounds as [r].
151, 1N, and [4]. Hitcheock, Byun, and Lazarus (2017) describe how EPG can success-
fully treat misarticulation of [r] in grade school students with age-appropriate language
and hearing.
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Spectography and Visi-Pitch

Spectography displays speech in terms of frequency, amplitude, and time, and is poten-
tially useful with all sound classes. Visi-Pitch displays intonation and prosody.

Ultrasound

With ultrasound, a hand-held transducer held at the mouth allows tongue position and
movemenis to be displayed on a screen, which provides valuable feedback about sound
errors affecting sounds in which articulators do not come in contaet, including glides,
liguids, and vowels. Researchers have used biofeedback through ultrasound to success-
fully treat children with childhood apraxia and students with speech errors affecting late
acquired sound (Byun & Hiicheock, 2012; Preston, Leece, McMNamara, & Maas, 2017).

Phonetic Placement and Shaping

Phonetic placement teaches articulatory postures (typically, tongue, jaw, and lip posi-
tions) for speech production. A phonetic placement technique to teach t], for example,
may ask a student to raise the tongue tip, touch the tongue tip to the alveolar ridge, and
then quickly draw the tongue tip down again. Shaping uses a sound a student already
produces (either a speech error or another sound) to leam a new sound. A shaping tech-
nigue, for example, may provide a series of steps through which a student who says [w]
leamns to say |r]. Phonetic placement and shaping were a clinician’s stock-and-trade
throughout much of the 20th century (Fairbanks, 1960; Nemoy & Davis, 1954), though
their use declined as clinical populations shifted downward in age and increased in
severity (Bleile, 2017).

Purpose

Think of phonetic placement and shaping as multipurpose tools. Their primary function
is Lo transform a nonstimulable sound into a stimulable one, After that, treatment pro-
ceeds as for a stimulable sound. Their related function is o increase awareness of speech,
acting in much the same way as their close cousins, descriptions and demonstrations.
The same higher technology options for those methods can also assist in phonetic place-
ment and shaping. Treatment Resources on the companion websile contains, [ believe,
the largest collection of phonetic placement and shaping techniques, listing over 100
different methods.

Who May Benefit

Phonetic placement and shaping often proves effective with grade school through high
school students, and with selected late preschoolers. They also may assist adults learning
English as a second language (Miller, Guendouzi, & Ball, 2000).
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Suggestion

Dynamic assessment offers the most reliable method (o determine ifan individual child
or student is a candidate for these methods (see Chapter 21, “The Daily Researcher™),

CLINIC BOX: Pumping lron

Phonetic placement and shaping is sometimes confused with nonspeech exercises.
Phonetic placement and'shaping rely on phonetic knowledge to convert a nonstimu-
lable sound into a stimulable one. Stated simply: the techniques place and shape the
articulators for speech. Monspeech exercises seek to improve speech through build-
ing the strength and flexibility of the speech musculature—for example, blowing
bubbles through a steaw, touching the nose with the tongue, or filling the cheeks
with air. Researchers have observed three problems with using nonspeech exercises
to improve speech: (1) speech uses oral structures differently than nonspecch exer-
cises; (2) the sirength requirements for speech differ from those for nonspeech exer-
cises; and (3) speech uses different brain areas than nonspeech exercises (Chapter 3,
“Speech Production” (Bohnenkamp); Clark, 2003; Lass & Pannbacker, 2008; Lof,
2009; McCauley, Strand, Laf, Schooling, & Frymark, 2009; Muttiah, Georges, &
Brackenbury, 201 1; Powell, 2009; Ruscello, 2008). Stated simply: building muscles
and flexibility through nonspeech exercises probably is not a reasonable way to
improve specch.

Annotated Dialogue

The following section provides a phonetic placement and shaping technique for [s] from
the Treatment Resources on the companion website, followed by an annotated dialogue.

Phonetic Placement and Shaping of [s]
Phonetic Placement

1. Place a tongue depressor just behind the student’s upper or lower front teeth and ask
the student to use his or her tongue tip to hold it there,

2. Mext, ask the student to keep his or her tongue still while the clinician carefully
removes the tongue depressor.

3. Ask the student to breathe out, resulting in [s].

Shaping: [8] to [s] Lisping

1. Instruct the student to protrude his or her tongue between the teeth and to say [0].

2. As student says [0], instruct him or her to bring the tongue back into the mouth
and behind the upper or lower front teeth, depending on which variety of [s] you
facilitate. An alternate method is to ask the student to scrape his or her tongue tip
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back along the back of the front teeth. (If needed, push the tip of the student’s longue

inward with a tongue depressor.)
3. Next, ask the student to either raise or lower the tongue tip slightly, depending on

which type of [s] you are teaching,
4. Ask the student 1o blow air through the mouth, which typically resulis in [s].

Annotated Dialogue

Cuivieian: Let’s work some more on the hissy sound.

The setudens, who just came in from recess, looks out the window,

Criwician: Can yvou think of a few words that begin with our sound?

Stupent:  Um, sing.

Crivician: That’s right. And, remember, when we take the hissy sound away
from sing, what is left?

STupENT:  ing.

Crixictan: And when we bring it back?

STupeENT:  Sing.

Deeletion focuses the sindent.

Cunician: Let's look in the mirror. Put your tongue between your teeth like
you're going lo say the first sound in thin. Mow, pretend there is a
string at the back of your head that I'm going to pull on to bring your
tongue back.

The clinician pretends to pull siving back and the student pulls the tongue back

behind the front teeth. This is shaping.

Cummician: 1 brought some suckers. We're going to practice saying the hissy
sound with a sucker stick to help us keep the tongue from touching
the back of the teeth. Do you get to eat the sucker at the end of
therapy today? Absolutely.

Studernt smiles. They carefilly place the sucker stick in place, genily remove it

and breathe our.

STUDENT: 555555
Then he eais the sucker: This is phonetic placement,
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CLINIC BOX: Summing it Up: Clever Ways

Cwr clinical work often has us talking about speech, typically as a step to producing
treatment sounds. The challenge is to reduce the complexities of speech to an expla-
nation that a child or student can understand. Fortunately, our profession has clever
ways to do this. Some methods (metaphors and touch cues) a child grasps easily,
while others (descriptions and demonstrations) require more self-reflection and
focus, and still others (phonetic placement and shaping) require a child to possess
perseverance and well-developed attention skills. All these ways of talking about
speech, simple or complex, alone or in conjunction, have their place in the clinical
repertoire, and all are tools that a clinician uses daily.

Conclusions

Major ideas discussed in this chapter include

I. Clinical work often requires us to talk o children about speech,

2. Metaphors, touch cues, descriptions and demonstrations, and phonetic placement
and shaping all are useful tools to talk about speech.

3. New, higher technology options exist for descriptions and demonstrations.

4. The primary clinical purpose of phonetic placement and shaping is to convert a
nonstimulable sound into a stimulable sound.

Review Quastions

What is the clinical purpose of metaphors?

What is the age range of children most likely to benefit from metaphors?

. What do touch cues attempt to'do for a child?

Why might children under 3 years of age benefit from touch cues?

What is the clinical purpose of descriptions and demonstrations?

. For which ages are descriptions and demonstrations most useful?

What does electropalatography (EPG) measure?

. How does phonetic placement differ from shaping?

. What is, the primary purpose of phonetic placement and shaping? What is a
secondary purpose?

—_

P S R
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CHAPTER 20

SUPPORTING
COMMUNICATION

Everte Edmister

If you are reading this book, you most likely have a passion to support someone who has
dJ,Fl'Lculty e:[:u:essmg lhgr!lsplvwm’t_h naturalispeech. Yﬂll already know that there are times

nmssagec Fpr sn pb.t[dl:en, this breakdown in mmmumcmﬂn may eccur for only a few
words dunng a] % Eﬁaﬁwa , and for nlhm‘e aIarnw portion of what they try to express
may be left ! ge.??,ﬂd

One ww_r,r for you to assist spml:mt ‘who has dlﬂ_mﬂl}i expressing themselves with
speech is to Ihdmon-w;ﬂ"to-. nprove their sound prodiction. This book provides a resource
for such strategies. The present. chapter discusses an additional consideration: augmentative
and alternative communication (AAC) to provide support for a child with significant speech
difficulties. The intended audience for this chapter is a preservice student or elinician provid-
ing speech intervention for a child with AAC or struggling to make themselves understood.
Topics include:

m What Is AAC?
m Benefits of AAC
® Treatment Strategics

Learning Objectives Key Words

| hope on completing the chapter you will Key words you will encounter in this chapter

@ Define augmentative and altemnative Augmentative and alternative

communication (AAC). communication (AAC)
@ Diescribe what research says about AAC Unaided (unaided symbols)
and speech development. Aided (aided symbaols)
m Describe how AAC can assist language ;:., AAC device
development. . AAC system
m Define strategics to support the use of Feature matching
AAC. Remnant book
Aided input
Wait time
.f_."“"[ W S ,I}
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What Is AAC?

AAC stands for augmentative and alternative communication (AAC). AAC is
described as any form of communication a person uses to supplement or replace natural
speech either permanently or temporarily (ASHA, 2018a). As the delinition suggests,
for some children, AAC use is short term. For others, AAC use is more consistent. The
use may be more compartmentalized with heavier use in certain seltings and less use in
others, or used steadily across a person's day and throughout his/her life.

Ajided and Unaided AAC

You are so familiar with some forms of AAC that you may be surprised to find out they
actually are AAC and that you use them from time to time throughout your day. Daily
forms of AAC can include gestures, facial expressions, and vocalizations {e.g.. ahhh).
You create these forms of AAC with your own body: their farmal name is unaided forms
of AAC (Beukelman & Miranda, 2013). Unaided forms of AAC include symbols (called
ungided symbols) that represent words and ideas (Beukelman & Miranda, 2013). For
example, imagine a person waving at a familiar person walking down the street, The
wave is an unaided form of AAC you create with your body that represents (symbolizes)
a greeting, hello.

Aided forms of AAC require an additional tool to relay a message {Beukelman &
Miranda, 2013). For example, a computer that can speak a novel message out loud is a
form of aided AAC. Aided forms of AAC have aided symbols that represent words or
ideas (Beukelman & Miranda, 2013). To illustrate this, consider a tablet and an app with
a library of pictures somewhat similar to emojis. The tablet could be an aided form of
AAC (or device), and the pictures such as a smiley face representing the feeling of like
or happy would be aided symbols.

Devices and Systems

It is important to distinguish between the terms AAC deviee and AAC system. An AAC
device (an aid) is the physical something the individual uses to assist their communication
{United States Society of Augmentative and Altemative Communication |USSAAC], 2018).
In contrast, an AAC system is everything that person uses to communicate, including the
AAC device (ASHA, 2018b). For instance, an AAC system would include unaided symbols
like speech, speech approximations, vocalizalions, facial expressions, gestures, and so forth,
as well as the AAC device(s) with aided symbols like line-drawn pictures and photos,

Technology Level

The types of AAC devices available range from low tech 1o high tech (ASHA, 2018b;
USSAAC, 2018).
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Low Tech

As the name implies, low-tech AAC requires no external source of power. Examples of
low-tech AAC include objects (i.¢., cup, book, ete.), a piece of paper with the alphabet on
it, a page of paper with line-drawn pictures set in rows and columns, a page with photos
representing language rich events (i.e., from a birthday party), a book containing many
pages of pictures forming a communication book, or any combination of these choices.

High Tech

High-tech devices include itermns like computers, tablets, and iPads. They are usually
devices that use batteries or are plugged in to be recharged. They frequently have touch
screens as well as additional options for access like eve gaze or switches that can be used
when it is not possible for the individual to touch the screen directly. Often, high-tech
devices have commercially available premade sets of vocabulary that contain hundreds
of pages of possible vocabulary to get started with and customize to meet the individual's
preferences and needs. The additional pages are all accessible from one master page with
the selection of a button.

Voice output from the device is also an option. The voice output may use computer-
generated voices, recordings of natural speech, or computer-generated voices developed
from samples of natural speech (a technigue called voice banking). There are a range of
compuler-generated voices available that vary in pitch (representing child, adult, male,
or female) and accents for numerous languages. The natural speech may be recorded by
another child of similar age and pitch of the individual using AAC. Voice banking as
well as recordings of one's own messages (called message banking) can be used when
someone is losing or will lose their natural speech (Costello, 2016).

CLINIC BOX: What's in a Mamea?

ﬁﬁ'mc. variance ¢Kiats"r¢gard_iﬁg"“tech" names and groupings of AAC devices. For
‘example, “mid tech” is sometimes found on websites or in descriptions of AAC to
‘describe AAC devices that need/batteries (generally alkaline) and allow for the pro-
gramming of one, two, or multiple' messages (possibly as many as in the 30s) (Desch,
Gaebler-Spira & the Councilion Children with Disabilities, 2008). Programming for
mid-tech devices usually includes recordings of natural speech. The clinician typi-
cally prints the symbols from the computer and cuts them to fit the surface of the
device or inserts them just below a protective surface. In other instances, mid tech is
absorbed into the high-tech category, making two groups: low tech without batteries
and high tech with batteries (ASHA, 2013b; USSAAC, 2018). Adding to the number
of terms, sometimes an author may use “light tech™ in place of “low tech™ (Gulens &
AAC Mentor Project Team, 2000). Lastly, no tech may be used to refer to supports
produced by one's own body like gestures (ASHA, 2018b). Being aware that there
is some variance is helpful, as it will give you additional tools and knowledge when
reviewing websites and literature or talking about technology with team members.
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Feature Matching

The form of AAC the person uses is determined individually through matching the needs
of the person with the features of the AAC system. This process is referred to as feature
matching (Costello, Shane, & Crane, 2013). Clinicians have used this process for years
and have found it an effective means of selecting AAC (Clarke, 2016; Costello, Shane,
& Crane, 2013). Analyzing the tasks or events the person completes during the day isan
important part of the process as this is where one can see where the individual is using
natural speech to effectively convey a message, and where support might be beneficial
{e.z.. pointing to pictures along with speech altempts) (o share their message (Soto,
2009). Tools exist that can assist teams in the feature matching process. For example,
the Student, Environments, Tasks, and Tools (SETT) framework (Zabala, 2005) can
assist a team’s ability to identify the needs of the child, systematically review possible
technology relevant to that individual's needs, and navigate the decision-making process,
especially when considering when and for what tasks to use AAC.

CLINIC BOX: Where Can | Look for More Help?

This chapter is meant to be an introduction to AAC. For additional supports and
TESOURCES, SCE

8 The American Speech-Language-Hearing Association (ASHA) hosts a variety
of informational web-based AAC resources for professionals and families.

# The International Society of Augmentative and Alternative Communication
(ISAAC) provides definitions, information, and a professional journal
dedicated to AAC topics available via a website with links to affiliate
chapler organizations by country. The United States chapter offers webinars

Ekq;. throughout the year.

33 The Rehabilitation Engineering Research Center on Augmentative and

- Altemative Communication (RERC-AAC) provides a range information

= ’;q_lllmc about research including, but not limited to, information about current
‘_,_.:#:hyé}‘.ﬂfch, presentations, proceedings, and publications.

Benefits of AAC

Benefits of AAC include promoting language, reducing frustration and anxiety, and sup-
porting speech.

Promoting Language

AAC promotes language development through increasing a child's ability to express
himself/herself (ASHA, 2018b; Oommen & McCarthy, 2015), Expressive communica-
tion influences all facets of our everyday lives, such as developing relationships, advo-
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cating for ourselves or others, finding out information, understanding another’s point
of view, gaining access to academic curriculums, and developing job skills. AAC can
keep these avenues of opportunity open to assist with language development when the
student is not able to use their natural speech (Cress & Marvin, 2003; Romski, Sevick,
Barton-Husley, & Whitmore, 2015).

To illustrate this process, imagine pairing AAC with words to assist in making longer
utterances and expressing more sophisticated language skills (Binger & Light, 2007).
For example, if a child 15 unable to verbally express two-word utterances, they may
use the device to say one word to add to the one word they said verbally. Or to give
another example, the child could use the device to express morphemes like “-ed™ to mark
regular past tense or *-s" to mark plural or possession, if they are not able to verbally
articulate this linguistic information (Binger, Maguire-Marshall, & Kent-Walsh, 2011).

How Young Can You Go?

Studies have demonstrated that very young children can successfully leamn from and
benefit from AAC (Romski et al,, 2015). Branson and Demchak (2009) completed a
systematic review of studies that included children from 16 months to 36 months who
had a variety of diagnoses that presented with a risk for communication difficulties. The
review included 12 studies (seven with a total of 158 participants that showed “conclu-
sive evidence™). The findings indicated that after intervention, young children not only
exhibited the ability to leamn to use an AAC system at such a young age, but they also
increased their expressive communication (language) skills,

CLINIC BOX: A Window inte Language Development

‘W]i'hn a child you are supporting is having trouble producing speech it can be difficult
10 determine their current language skills from their verbal output alone. In addition to
assisting with expressive and receptive language development, AAC can also provide a
window into expressive language skills not verbalized (Cress & Marvin, 2003; Romski
et al., 2015). For example, when a child independently selects a symbol that represents
the desired word, they are also showing some oftheir knowledge about their expressive
and receptive language abilities. That is, they may be expressing their understanding of
how and when to use that word or string of words to convey a message. To give another
illustration, if the child says *me™ and points to the symbol of a “cookie™ to combine
the two to indicate the desire for a cookie, the child has expressed the pragmatic fune-
i tions of both requesting and'expressed the semantic functions of existence and state of
! being. With speech alone, we would have missed this linguistic information the device
'f'ﬁmlght to the interaction by adding a second word.

Reducing Frustration and Anxiety

AAC may reduce frustration and anxiety in a child who struggles with expressive com-
munication skills (Baumann Leech & Cress, 2011). lmagine or remember the last time
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you were trying 1o express a word that didn't come out correctly, Have you had that
experience—had a word you couldn’t say? Have you had a time you needed to communi-
cate but no one understood you? Perhaps you were in a foreign country where you did not
speak the language. Now imagine a message tied 1o a time demand like finding out what
time the next bus is coming, having an idea it is very soon. Perhaps you can put yourself
in that situation to ¢xperience some of the frustration and anxiety the child may feel. Now
imagine this happens regularly. You may become anxious entering similar scenarios with
a fiear of “here we go again,” You may say, “'1 wonder if they will understand me?" In all
these situations, having another alternative to assist your communication could be helpful.

A benefit of AAC is that it can reduce frustration {Baumann Leech & Cress, 20011,
If the person is not understood, AAC tools can add cues or the words to assist in suc-
cessfully relaying the message. AAC may also relieve some of the anxiety that may be
present when initiating speech afier previous unsuccessful attempts, If a child knows
that a symbeol is present to assist in conveying the message or repairing communication
breakdowns, the stress of speaking may be reduced (Binger & Light, 2007, Cumley &
Swanson, 1999; Oommen & McCarthy, 2015). For some, reduced anxiety fosters more
willingness to practice speech (Oommen & McCarthy, 20135).

Supporting Speech

Clinically, the choice is not between AAC and speech. AAC assists with conveying a
message and does not interfere with speech therapy. Nor is AAC just for someone with
no speech. A child can use AAC while they work on their speech production and a child’s
natural speech can be incorporated into the AAC system (ASHA, 2018b). To illustrate,
using input from a child and family as well as other team members that support the indi-
vidual throughout the day, you could develop an AAC system that supports a child who
struggles with speech intelligibility (ASHA, 2008; Cress & Marvin, 2003: Individuals
with Disabilities Education Improvement Act, 2004; Romski et al., 2015).

Are You Giving Up on Speech?

One of the most common questions [ hear from families regarding AAC is, will the
child lose speech or not produce as much speech il they use AAC? This question is
understandable, especially if a child's communication difficulty focuses on speech. The
use of AAC has not been found to reduce speech production (Baumann Leech & Cress
2011; King, Hengst, & DeThrone, 2013; Millar, Light, & Schlosser 2006; Commen &
MeCarthy, 2015; Romski et al,, 2010; Schlosser & Wendt, 2008). Systematic reviews and
individual studies with dates spanning from 1975 to 2013 have examined the question of
the influence of AAC on speech development. The findings indicate (1) that speech did
not decrease when AAC is part of the intervention, and (2) some children who use AAC
improve in speech (Millar et al., 2006; Schlosser & Wendt 2008),

Systematic Reviews. Schlosser and Wendt (2008) completed a systematic review
of studies published from 1975 to 2007 investigating interventions with a focus on natural
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speech production along with AAC intervention. The studies selected by Schlosser
and Wendt (2008) focused on individuals who had a diagnosis of autism or pervasive
developmental disorder. Results indicated that speech production was not observed 1o
decrease when interventions included AAC, Instead, some individuals (though not all)
exhibited an increase in their speech production. Millar, Light, and Schlosser {2006)
also completed a systematic review, focusing on individuals with intelleciual dis-
abilities or a diagnosis of autism. As with Schlosser and Wendt (2008), most children
exhibited gains in speech production; no child exhibited a decrease in his/her speech
production.

Individual Studies. King, Hengst, and DeThrone (2013} investigated the use of AAC
for three individuals with significant speech delays and a diagnosis of childhood apraxia |
af speech. All three exhibited an increase in the quantity of speech production in single |
words and in connected conversation while also using AAC. Baumann Leech and Cress
(2011} indirectly investigated speech production while using AAC in a single participant
design to teach words used during natural play. All the children increased their speech
production. Lastly, Romski et al. (2010) focused their research on 62 children with a
speech and language delay. Results indicated that children who used AAC produced
more speech than the randomly assigned speech intervention group,

CLINIC BOX: Planes, Cars, and Bicycles

Hm is an analogy to show how AAC assists in communication; when we think of
getting from one point to the next, we consider what is the most efficient means
of transportation. Sometimes that is a plane; sometimes a car, sometimes a bike,
sometimes our feet, and sometimes we use something that assists our movement like
a cane, walker, or wheelchair. We choose a form of transporfation because it is the
most efficient one available. For example, [ would not choose to take a plane, car,
or bike to a neighbor’s house that is just 100 feet from my own. Alse, 1, and most
other people, won't walk from the southern portion of the United States to Canada.

The point is that, while one form of transportation may be way easier and more
efficient in the moment, [ do not give up using other forms of transportation. That
is, I can both walk and take a plane sometimes, depending on which seems most
appropriate. Similarly, a child may use AAC when it is more effective than their
speech. If their speech is'more effective, they will use that.

Treatment Strategies

There are two vantage points you should consider when approaching AAC strategies,
One view is from the child’s perspective to increase their success communicating, The
second view is from that of the communication partner to create an environment tailored
to encourage the child's successful use of the tools. In this section, | will discuss AAC
strategies from both viewpoints.
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Child's Viewpoint

There are several ways for a child o use AAC w0 clarify what they are trying to say
verbally. As mentioned earlier, feature matching is the technieal name for the process of
matching a form of AAC 1o a particular child (Costello, Shane, & Crane, 2013; Zabala,
2005). A range of AAC options are available from no tech to high tech, and there are
clarifying strategies available to support speech across the AAC options. Some examples
of strategies are as follows:

I. A child ean use an unaided or no tech form of AAC by pairing a gesture with a
verbal approximation and possibly a facial expression to ¢larify a word or phrase not
understood. When you have identified the target word or phease, implement other
strategies 10 assist in shaping the verbal speech.

2, Develop a record in a diary or dictionary decumenting what each gesture means
(Hunt Berg & Loncke, 2000}, This is especially useful if some of the child’s gesiures
are not conventional and may be hard to recognize by less familiar communication
partners in the community (Beukelman & Mirenda, 2013).

3. If gestures and vocalizations are not enough for a communication pariner Lo deter-
mine a child's message, line-drawn pictures or photos may support emerging lan-
guage skills, providing an opportunity where the child can independently select a
picture or photo that represents the word they are trying to say, This can be com-
pleted with low- or high-tech devices.

4. Remnant books (a scrapbook containing mementos from previous evenis) are
another option to help a child establish a topic of conversation or elarify a word
(Cumley & Swanson, 1999). You can represent past events with objects like a movie
stub, wedding invitation, business card, portion of a to-go menu, or photo(s) of the
event. To illustrate, the child points to the movie stub when talking about a movie
they saw.

5. You might also consider selecting the topic/category to which the word belongs. For
example, an individual with literacy skills could select a letter to represent the first
letier of the word they are trying to say. This works because, when the communication
pariner knows the letter cue or topic context, they often are better able to guess or
understand the verbal attempt (Hanson, 2014; Hanson, Yorkston, Beukelman, 2004).

Communication Partner's Viewpaoint

It is rare that simply placing a device in front of a child results in the child knowing
exactly how to use it 1o express themselves, especially if symbols are to assist in their
speech and language development. For the child to benefit from AAC, you will need time
for the child 1o become familiar with the AAC system, learn how to independently use
the system in conversations, and understand the symbols housed in the device,

While teaching could include some direct instruction of device operation or of
symbol meaning, it is important to include learming experiences during naturally-occur-
ring meaningful interactions with others. Useful natural leaming strategies include
modeling the use of the device, providing wair fime for a child to mateh symbols 1w
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their message on their own, creating communication eppertunities, and offering gentle
Jeedback to help a child when a listener does not understand them.

Modeling

When modeling AAC, an important strategy, you use the device while talking to the
child (Binger & Light, 2007; Blackstone, 2006). One technical name for this is aided
language stimulation (Goossens, Elder, & Crain, 1992). A more general term for model-
ing is aided input or aided language input- Modeling serves the purpose of showing how
to use symbols to express oneself in a natural context. You can use it to demonstrate the
location of vecabulary and to give opportunities to learn what additional vocabulary to
add, because if you can’t say it, neither can they. Modeling can also serve as a multimodal
way to support teaching language structures, such as putting two words together (Binger
& Light, 2007) or leaching how to add “-ed™ when using regular forms of past tense
(Binger et al., 2011).

You may find moedeling challenging if a child does not need to use AAC all the
time; because they can use their natural speech, they may only use the device when they
run across things they can’t say verbally. The challenge arises because in this situation
communication partners sometimes feel less motivated to model if the child is not using
the device. However, if modeling stops, the child is at risk for not leaming how to find
the words they need. During such times, you may need to remind conversation partners
of the future benefits of modeling. The symbols may also provide the added receptive
input to support what is being said by the adult.

Wait Time

Another important strategy for success is “wait time" (Light & Drager, 2012; Mathis,
Sutherland, & MecAuliffe, 2011). Remember, it can take time for a child learning lan-
guage to process both what you say and what they wish to contribute to the conversation.
Additionally, a child using AAC may need to consider what words to say verbally, how
to orally ereate the words, synonyms that might be easier to say if they can’t say that
word, and/or where those symbols might be in their AAC system. All this takes time, so
pausing after a question or comment creates more opportunity for thinking, composing
a message, and contributing,

Creating Communication Opportunities

Creating opportunities for participation in the conversalion is another important AAC
strategy (Light & Drager, 2012). For example, if the communication partner provides
a long string of communication (think lecture or monologue) without providing pauses
for the child to contribute, the child will not have many opportunities to practice. Your
clinical strategy should include selling up opportunities to encourage a range of language
structures. To illustrate the need for this strategy, imagine a communication partner who
only asks yes/no questions. The expected response of the child will be limited to yesmo
answers. On the other hand, if a communication partner balances their comments and
questions, tries to use open-ended questions, and provides wait time for an answer or
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comment, the child will have an opportunity for a wider range of possible words and
increased number of language struetures.

Gentle Feedback

Sometimes a child may not realize hisfher speech is unintelligible, which can result in
the child not attempting 1o repair communication breakdowns. In this situation, it i3
important for the communication pariner to let the child know when they understand and
(gently) when they do not undersiand the child. A clinician’s responsibilities may include
helping the child develop a plan to recognize when problems in understanding arise and
how to clarify the message (Garcia, 2002),

The plan for repairing communication breakdowns in an individualized plan toward
independence may or may not include AAC. For example, you as the communication
partner can signal a misunderstanding either indirectly through a facial expression indi-
cating confusion and simply saying “what?" or directly through saying something like.
“I didn’t understand. What is the first step in your communication repair plan you want
to try?” You can provide instruction teaching the child to identify the signal and then to
follow the next step in the plan, which could be just 1o repeat the altempt or to point 1o a
symbol. Individual differences for each person requires a case-by-case deeision on what
works best for that person (Oommen & McCarthy, 2015).

Conclusions

These are major points in this chapter

1. AAC is any form of communication a person uses to supplement or replace natural
speech either permanently or temporarily.

2, AAC supports langeage development and may reduce a child’s frustrations and
communication anxielies.

3. Research indicates that a child’s use of AAC does not interfere with their speech
development.

4, Easy to implement treatment strategies exist to foster a child’s use of AAC,

Review GQuestions

1. What does the acronym AAC stand for and what does it mean?
2. What is a way you can determine what the child is trying to say when they are
wverbally unintelligible?
3, What can you a5 a communication partner do to support AAC use?
4, What is aided input?
" 5. What is the difference between an AAC system and AAC device?
6. Why is feature matching important?
’?‘H’nw can you monitor language development when speech is unintelligible?
‘8. What would you say to a parent or colleague concerned about speech develop-
; ‘fﬂﬁﬁ?‘n}l introduction to AAC?

L
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CHAPTER 21
THE DAILY
RESEARCHER

A glinician is a daily researcher whose investigations answer such questions as: "“What treat-
ment approach should I take with this child?"; “How do I know what I am doing is helping?";
“How do I change what I*'m doing if it is not working?” This chapter discusses three essential
topics in everyday clinical research:

®m Evaluating Treatment Approaches
B Assessing Treatment Progress
m Dynamic Assessment

Learning Objectives

. Key Words

| hope on completing the chapter you will Key words you will encounter in this chapter

® Understand the purpose of evidence- Evidence-based practice (EBP)
based practice. Scottish Intercollegiate Guidelines

B Know the SIGN framework. Metwork (SIGN)

B Appreciate the difficulty of determining Pre- and posttesis

Ongoing information gathering
Consumer interview

why a treatment approach succeeds.
B Understand the value of assessing

trealment progress. Single-subject design experiment
m Describe the importance of dynamic Dynamic assessment
assessment.
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Evaluating Treatment Approaches

If your doctor recommends a procedure, vou likely will ask what's involved—how
it"s performed, what is the recovery time, what are possible complications, and so forth,
Your doctor expects those questions and they will likely give you answers even if you
don't ask, because you have a right to know the research support for decisions that
affiect vou.

Most clinicians recognize the importance of research support. both from their
doctors and for themselves. As discussed in several places in this book, evidence-
based practice (EBP) embodies the clinician’s goal of providing expert care based on
current research and in accordance with the wishes, values, and belicfs of those we
serve. ILis “the integration of best research evidence with clinical expertise and patient
values™ (Sackett, 2000), what Apel and Self (2003) call, “the marriage of research and
clinical services.”

Looking at Research

A useful way 10 look at research support is through a framework that organizes your
thoughts. The Scottish Intercollegiate Guidelines Network (SIGN) is a well-respected
sysiem used to evaluate the clinical support of a treatment approach (Scottish Inter-
eollegiate Guideling Metwork. ,2011; Harbour & Miller, 2001). The American Speech-
Language-Hearing Association (ASHA) has adopted the framework, as have researchers
in the field (Williams, McLeod, & McCauley, 2010).

The SIGMN Systemn

SIGN divides types of research support into levels, the strongest research support being
Level la. Table 21-1 shows the levels. Level la is a well-designed meta-analysis of
more than one randomized controlled trial. The next highest level, Level Ib, involves

la Well-designed meta-analysis of =1 randomized controlled trial
Ib Well-designed randomized controlled study
Ila Well-designed controlled study without randomization

111} Well-designed quasiexperimental study

i Well-designed nonexperimental studies, that is, correlational and case studies

w Expert commitiee report, consensus conference, and clinical experience of
respected authorities
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well-designed randomized controlled studies. Nexr, in Level Ha comes well-desgi
controlled studies without randomization, followed by well-designed quasiexpefnlegnﬁ
studies in Level Ilb. Lower on the strength scale are well-designed nl:lnl:xperimc:t,:]
studies, including correlational studies and case studies in Level 111; followed by expert
committee reports, consensus conference reports, and clinical experience of rcsp:-::‘:cd
authorities in Level IV,

SIGN and Speech

Baker and MeLeod (2011a) reviewed treatment research for speech sound disorders
and placed each study in its appropriate SIGN level. Their review comes from 134
treatment studies on speech sound disorders published from 1979 1o 2009. See Baker
and MeLeod (2011a, 2011b) for further discussion, including a list of the 134 treatment
studies. They found

m The studies represent 46 distinet successful treatment approaches and scven
successful approaches to selection of treatment sounds.

m Most studies (41.5%) were Level [1b (quasiexperimental studies), followed by
Level 111 (nenexperimental case studies) (32.6%).

® The largest number of studies (27.2%) deseribed one child, followed by 2 to
5 children (18.2%), and 6 to 10 children (18.2%).

Observations

Baker and McLeod (201 1a) offer an excellent beginning place to discuss research support
for treatment approaches for speech sound disorders. Let’s consider what their findings
mean. Here are three observations and an additional thought

1. Mumber of studies: 134

The number of treatment studies (134) means research support exists on which lo
base clinical decisions. It also suggests that a considerable number of people ir our
profession dedicate their time and efforts on behalf of children with speech sound
disorders. The human hours needed to carry out a research study can be staggering.
We are fortunate, | believe, to have colleagues who devote their careers o developing
and testing intervention approaches. That said, 134 studies averaged over 30 years
iz less than five studies per year. This suggests our clinical area needs to continue
1o draw, train, and support researchers, hopefully in greater number in the future.

2. Mumber of approaches: 46
The number of approaches, 46, indicates that many ways exist to treat speech sound
disorders successfully. The high number also suggests that at present, no speech
treatment approach appears so superior that it has replaced all others, The Van Riper
Approach (also called The Traditional Approach) perhaps is the elosest the profes-
gion ever came to o single dominant method to (reat speech sound disorders (Van
Riper, 1978). That approach led the field in part because it was intuitive and practi-
cal. It also helped that Van Riper wrote extremely well. Additionally, it appeared
early in the profession when obtaining a consensus among clinicians was easier
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since the children we served were less diverse and faculty and students were trained
in fewer and more similar programs,

Importantly, the large number of successful approaches does not imply that
“anything works.” Due to the nature of academic publishing, editors do not typically
accepl studies for publication that fail to report success. Journals reguire time, effort,
and expense, and, il a study either shows no suceessful results or simply replicates
the results of a previous study, an editor is likely to ask why they should publish it.
As a result, we seldom hear about treatment approaches that do not show success.

3. Level of research support: quasiexperimental and ease studies
Most of the reviewed studies fall into the lower levels of research support, nearly
75% being quasiexperimental studies (41,5%6) or nonexperimental case swudies
(32.6%). These designs provide an excellent way to explore a clinical idea, a sue-
cessful study suggesis o investigators they are “on the right track™ and serves as an
impetus Lo perform additional investigations. Ofien, this level of research focuses on
a small number of children, many times less than 10 and sometimes fewer than five.
In research designs al these levels, the investigator knows the purpose ol the
project (in fact, in most cases, for practical reasons, the investigator and the approach
developer are the same person). Because intervention research is difficult and time
consuming, most investigators do not undertake it unless they are passionate about
their treatment idea. This passion, commendable in its own way, can influence
the study’s results, which raises the question: 1T someone with less passion for the
approach did the study, would they achieve the same resulis?

An Additional Thought

An additional thought: even when a treatment approach succeeds, it is notoriously difficult
to determine w/iy it succeeds. The templation is 1o credit success to the theory or principle
that underlies the treatment. To illustrate, if a phonological treatment succeeds, the tempta-
tion is to conclude that success was due to its good application of phenological principles.
Though that may be true, it also could be that success resulted from factors unrelated to
the theoretical framework of the study. This is because any treatment approach contains
many components, which alone or in combination may contribute to treatment Success.
For example, treatment activilies, characteristics of the children, socioeconomic scale,
time of day of treatment, and o forth all may contribute to a successful approach. In a
practical sense, this means you should aceept that a treatment approach succeeded more
quickly than you should accept the explanation for wipe it succeeded.

Assessing Treatment Progress

Another task of a daily researcher is 1o assess the success of treatment of an individual
child. As well as being a legal requirement, self-assessment of treatment progress is
essential to a clinician who wanis to grow and improve (Baker & MeLeod, 2011 b; Smit,
Brumbaugh, Weltsch, & Hilgers, 2018; Williams, McLeod, & McCauley, 2010).
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Standardized Tests: A Risky Choice

To a new professional, a published standardized speech assessment instrument may
seem an ideal choice to assess treatment progress, since all you need to do is give the
lest before treatment beging and after treatment is over. The difficulty with this is that
standardized tests often fail to measure small incremental changes that typically occur
in clinic work, because the test assesses many sounds in addition to the treatment sound
(Eisenberg & Hitchcock, 2010; Gillam & Justice, 2010).

To illustrate the problem, suppose you are treating [s] at the beginning of words and
wish to assess your progress. A standardized test containing 100 different words probably
only contains three or four [s] words, and it might have only one word to assess [s] word
initially. If your treatment is successful, a standardized test would show that the child’s
score improved by one point out of 100 total possible points. Even if your ireatment was
wildly suceessful and resulted in a correct [s] in all positions, a standardized test would
only show that the child’s score improved by 3 or 4 points out of 100 total points,

Reasonable Assessment Options

Fortunately, many good options exist to assess a child’s trealment progress. Three of
the most important options are pre- and posttesis, ongoing information gathering, and
consumer interviews. Each is a reasonable choice for use by itself or in conjunction with
the other two. A fourth option exists called single-subject design experiments, It offers
a careful, time-consuming approach to assessment of treatment,

Pre- and Posttests

As the names suggest, you administer pretests prior to the onset of treatment and postiests
either at a major treatment juncture or at the end of treatment. Pre- and posttests usually
are quick and easy to give and do not take your attention away from a child during a
treatment session. You can assess any treatment goal using a pre- and positest.

Examples

m Count infant vocalizations during mealtime, provide treatment 1o promote more
vocalizations, and then recount vocalizations when you believe the child has
reached the goal.

® Count the number of different words in a toddler’s expressive vocabulary,
provide treatment to increase expressive vocabulary, and then recount expressive
vocabulary when you believe the child has reached the goal,

m Count the correct productions of [s] on a consonant assessment probe, provide
treatment for [s], and then readminister the assessment probe when you believe
student has reached the goal. To illustrate, the following might be part of a pre-




PART IV TREATMENT

and posttest for [s], given before you begin treatment and afler treatment is over
{see Consonant Probes in Six Informal Assessments on the companion website):

#_

sun
soap
sil
say
see

5 S
icy
messy

castle

bossy
Bessie

o
bus
kiss
face
hiss

horse

® Count the number of words on an assessment probe showing a fronting process,
provide treatment 1o reduce fronting, and then readminister the assessment probe
when you believe preschooler has reached the goal. To illustrate, the following
might be a probe list to assess elimination of fronting at the beginning of words
before and after treatment (see Phonelogical Process Probes in Six Informal
Assessments on the companion websile):

Fronting

Definition: Substitution of an alveolar stop for a postalveolar or velar consonant,

Focus: Listen to the underlined postalveolar and velar consonants. 1T said as alveclar
consonants, the child likely has a fronting process.

Word
key
cheap
bug
bush
itch
pick
sheep
jump
£o
edge
Total:

Transeription
ki

tip

bag

bul

i

pik

Jip

dgamp

goU

eds

Ongoing Information Gathering

Yes/Mo

For many clinicians, ongoing information gathering (collection of data during a treat-
ment session) is the gold standard for assessing treatment progress. Like pre- and post-
tesis, you can assess any treatment goal using this methed. On the plus side for ongoing
information gathering, it allows a clinician to monitor a child's treatment progress closely.
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Multiple Baseline Design Experiments. Multiple baseline design is a single-
subject design experiment that applies well to treatment of speech sound disorders.
A multiple baseline design can evaluate treatment if{ 1) the child has at least two potential
treatment sounds and (2) the child's treatment sounds are distinct enough that the child
does not improve on both sounds when you treal one of them, For example, [p] and |b]
would probably not be suitable treatment sounds in a single-subject design experiment,
because in many cases when you focus on |p] (or [b]), the cognate also improves. Better
treatment sounds for a single-subject design experiment might be [p] and |5], because
improving one would not likely improve the other,

Components of Multiple Baseline Design Experiments. Multiple baseline
design experiments consist of two phases: A (baseline) and B (treatment). During the
baseline, you do not provide treatment on the treatment sound. The baseline and treat-
ment phases each must be at least three intervals (usually treatment sessions) in length.
For example, collect data baseline for at least three treatment sessions, and then provide
treatment for at least the same (and most likely more) number of sessions. Changes in
percentage values between the baseline and treatment phases are typically the means (o
demonsirate treatment progress.

Steps: The fellowing are steps in a multiple baseline experiment.

1. Selection
Select at least two treatment sounds that are distinet enough that a child’s progress
in achieving one sound doesn’t affect the other sound.

2. Baseline

Begin collecting baseline data on both sounds during the first session. For example,
ask the child 1o pronounce 20 words beginning with the first treatment sound and
20 different words beginning with the second treatment sound. Graph the data as
percentage of correct productions. Continue to collect baseline data for both treat-
ment sounds during at least three sessions. [f the child begins to show improvement
on the first treatment sound prior to the end of baseline, continue collection of
baseline data until the percentage of cormect productions is the same for two sessions
in a row or until the last session of baseline shows fewer correct productions than
the session that preceded it. The purpose of collecting the additional baseline data
is to ensure that improvement is occurring without treatment. If this occurs, you
should abandon the experiment because the child may not need treatment for that
treatment sound.

3. Treatment (First Treatment Sound)
Begin treatment for the first treatment sound while continuing to collect baseline
data for the second treatment sound.

4, Treatment (Second Treaiment Sound)
Afier the child reaches criterion (typically 75% correct) for the first sound, begin
treatment for the second treatment sound. Continue to provide treatment for the
second treatment sound until the child reaches criterion for it as well,
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Dynamic assessment is a third type of daily research

Dynamic Assessment

Definition

Dynamic assessment identifies and, if 5

speech making abilities (Bain & Dlmmﬁggggm:gﬁ_u&m facilitate a child's
Hasson & Joffe, 2007; Strand, 2009). This discovery process bﬂaimii:i:?h zm:. 2007;
as[un and continues throughout treatment. Dynamic assessment is mmhsiﬁa:m“_
clinicians do every day (probably without calling it dynamic assessment): mt_-,- w_rz:lsst
clinical plan to fit the needs of an individual child. And adjust it again. ,q,;.d aﬂ.ﬂin! A.n:
perhaps again, depending on the child's responses and the: clinician’s intuitions, kﬁuwl-
edge, and experiences about what they need to alter to help the child leam.

Examples

Any aspect of treatment is subject to dynamic assessment. To illustrate, you may decide
that 2 metaphor selected for [s] is not successful with a child and so change to another.
A few more examples may help clarify the point without, | hope, belaboring the obvious:

m A student appears confused by a description of a treatment sound, so you switch
to a different description and add a demonstration.

B A preschooler bursts into tears when he loses 2 game of speech sound bingo, 5o
you shelf the game and change to speech sound dravwing, which the child loves.

® A second grader is inattentive in therapy because she masses her friends, so you
decide to include the student’s friends in therapy activitiies.

m A child with elective mutism may appear uneasy in treatment, so you alter your

typical therapy manner to be less animated.

The Importance of Dynamic Assessment

Why should it matter that a clinician makes small o large adjustments during treat-
ment? | believe it relates to the findings of several I8¢ review studies (meta-analyses)
in psychalogy that ask: “Why do clients improve in treatmgnt” and “ls it 'pnl'l'b[tl'lllj’ the
approach that the clinician uses or is it the ¢ linician's reatment skills?” After Ieviewing
the evidence, the investigators concluded that the prepondemmee of evidence illustrated
that clients improved primarily because of elinician’s I=3tment skills rather than because
of the specific approach they used (Lambert, 2004; S5, 2008). The following is two

thoughts about those results:

I. The investigators did not suggest that treatmen' *PProaches are unimportant, or
that “any old treatment approach will do.” That - @ Clinigjan's treatment skills are
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nol the only reason why a child improves, though it appears to be a primary one.
Mor were the authors implying that other aspects of treatment are unimportant. |
believe everyone recognizes a child's motivation, length of time in treatment, previ-
ous treatment experiences, family involvement, and so forth all may play a part in
influencing treatment success. Instead, the study weighed the relative imporiance
of two important treatment variables, clinical skills and treatment approach, rather
than to say all other aspects of treatment lack importance.

2. We don’t know with certainty why the clinician matters so much to a child’s treat-
ment success, nor do we know if the results for psychology apply o treatment
of speech sound disorders. But here is a hypothesis: children with speech sound
disorders improve in ireatment sof because a clinician has found and executes the
best, most-perfect reatment approach, but because a clinician s¢lects a treatment
approach that appears a good match to a child’s speech needs, and during treatment
they adjust and modify their treatment based on the child’s responses. That is, the
primary reason a child succeeds in speech treatment is due to the experience, judg-
ment, and intuition of a skillful elinician and his/her ability (o undertake dynamic
assessments from the beginning and throughout treatment.

Conclusions

These are the major ideas in this chapter

1. A clinician is an everyday researcher.

2. Evidence-based practice embadies the clinical goal of providing expert eare based on
current research in accordance with the wishes, values, and beliels of those we serve.

3. Oplions to assess a child’s treatment progress include pre- and posttests, ongoing
information gathering, consumer interviews, and, much less frequently, single-sub-
ject design experimenis.

4. Dynamic assessment identifies and, if need be, allers supports that facilitate a child's
speech making abilities.

Review Questions

1. Explain in your own words the meaning of everyday researcher.
2. What is Scottish Intercollegiate Guideline Network (SIGN)?
3. What is the level of research support for the greatest number of treatment studies
of speech sound disorders?
4. Why do you think so many successful approaches exist?
5. Why is it difficull to determine why a treatment approach succeeds?
g Explain in your own words why a elinician typically does not use a standardized
. iest to assess treatment progress,
7. Create an example of a pre- and postiest to assess treatment of prevocalic

. Noicing.
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8. What is the value and possible problems with ongoing information gathering?
9. Develop a consumer interview pre- and posttest to assess intelligibility in a story
retelling activity.
1. Why are single-subject design experiments discussed in this chapter?
11. What is dynamic assessment?
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CHAPTER 22

SOUND DECISIONS

The topic of the final “leam by doing™ chapter is treatm, ;

between treatment sounds and other treatment areas, mlﬁm&mmm:éd: df.au-

with children, talking about speech, assistive technology, and the clinician as :mchm
elsewhere in this book, the purpose is less to present “the right way” and more to describe the i
logic and implication of the many decisions that arise in clinical work. Some speech samples '
in thig chapter are from previous assessment exercises, while others are new. Topics in this |
chapter include:

m Definitions
® Exercises

Learning Objectives Key Words

| hope on completing the chapter you will Key words you will encounter in this chapter

®m Appreciate the role of speech Established
acquisition in treatment sound Emerging
decisions. Early 8

m Know how to carry out most and least Key environment
knowledge methods to select treatment Frequency of occurrence:
sounds. Tilde

m Recognize the difference between Highest 8
different ways to select treatment Discrimtination training
sounds. Promoting speech awareness

m Understand the difference between
discrimination training and promoting
AWArENEss.

m Know treatment sound options for
students.

Late &

5 O, "
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Definitions

Many treatment decisions prove useful with speech acquisition, and so, for convenience,
information referred to frequently is included here,

Early, Mid, and Late 8

Early 8: mbjnwdph
Mid8 tgkglfvids
Late8: sf@dzrla

Phonological Processes

Consonants

Place Changes

® Fronting: Substitution of an alveolar stop for a postalveolar or velar consonant.

® Velar assimilation: Consonants assimilate to the place of production of a velar
consonant.

® Labial assimilation: Consonants assimilate to the place of production of a
labial consonant.

B Backing: Alveolar (and sometimes postalveolar) consonanis are pronounced as
vielar stops,

m Gilottal replacement: Replacement of a consonant with a glottal stop.

Changes in Manner

B Stopping: Substitution of a stop for a fricative or affricate,

® Gliding: Substitution of a glide for a liquid.

® Lateralization: Sounds typically produced with central air emission (most
commonly [s] and [z], but sometimes [[1, |31, 1], and |ds]) are pronounced with
lateral air emission.

B Affrication: Stops or fricatives (both usually alveolars) are pronounced as
affricates,

B Nasalizafion: Masal stop replaces nonnasal consonants (usually oral stops).

B Denasalizarion: Oral consonants (usually oral stops) replace nasal consonants.

Sound Reversal

m Metathesis (meTAthesis): The reversal of two sounds in a word; for example,
saying pef as [tep].
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Consonant Cluster Changes

m Cluster reduction: Deletion of a consonant in a consonant cluster.
m Epenthesis (ePENthesis): Insertion of a vowel between consonants in a
consonant cluster.

Vowels

m Vowel neutralization: A neutral vowel (schwa, |o], or [1]) replaces another
vowel,
® Vocalization: A neutral vowel (schwa, [u], or [1]) replaces a syllabic consonant.

Syllables
Entire Syllable

® Reduplication: Repetition of a syllable.

m Syllable deletion: Deletion of an unstressed syllable.
Beginning of Sylables

m Prevocalic voicing: Consonants before a vowel are voiced.
m Initial consonant deletion: The initial consonant in the word is deleted.

End of Syllables

@ Final consonant devoicing: Obstruents are voiceless at the ends of words.
& Final consonant deletion: Deletion of a consonant at the end of'a syllable
or word.
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Exercises

Exercise 1

This exercise explores the role of stimulability in selecting a treatment sound with a
toddler or early preschooler, The child is E, who was bom prematurely and who received
a tracheostomy when she was approximately 3 months old due to bronchopulmonary
dysplasia (BPD), a lung problem sometimes resulting from medical efforis to save chil-
dren whose immature lungs are too weak to provide the breaths of life (Bleile, Stark, &
Silverman McGowan, 1993). The following is E's entire expressive vocabulary at 2;8.

Speech Sample
Intended Words E’s Words*

1. daddy deda
2. hi hai

3. down da

4, mom mam
5. hop bap
6. water wawa
7. book buk
8. bow bous
9. baby baba
10. up Ap
I1. please ban
12. bye bai
13. bag bai
14. bubble ba
15. pop bap
16. ball ba
17. Pop Pop pap pap

*If E seems familiar, she should: her speech development was the subject in exercises
both in Chapter 10, “Speech Puzzles,” and in Chapter 14, “Phonetic Inventories.”

Questions

1. E’s speech coniains both established consonants (consonants that aceur in two or
more words) and emerging consonanis (consonants that occur in one word). To
begin, list E's established and emerging consonants in the beginning of words.
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; some likel,
less so. To narrow the list, first look at established sounds ([d] and |b ' ¥ :au-u:]l ;115:;

E leam about speech if you select these sounds? This and rhe  following are posslbh
sound choices. PEREIN

. Why might you select established sounds as treatment sounds?
. MNext, look at emerging sounds. If you select [m] as a treatment sound, what does E

learn about speech?

. If you select [h] or [p] as a treatment sound, what does E learn?

. Comparing [h] and [p], which is the least knowledge choice for E? Why?

. What does E learn about speech if you select [w]?

. Mext, list E's established and emerging consonants in the end of words.

. Perform the same analysis for word final consonants as you did for word initial

consonants.

. Which consonant is the least knowledge choice in word final position?

Answer Sheet

@ =1 oho A B Wk

Established Emerging
Beginning of Word Beginning of Word

. Established sounds:
. Established sounds:

[m]:
[h] or [pl:

. Least knowledge:

[w]:

. Established Emerging

End of Word End of Word

. Ipl:

[m]:
{H
Least knowledge:
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Exercise 2

This exercise focuses on selecting a nonstimulable treatment sound with a younger child.
The child iz Johnny, a boy with Down syndrome whose entire expressive vocabulary at
3 years, 11 months consists of eight words.

Speech Sample
Intended Words Johnny's Words

1. bubble ba
2. baby ba
3. pig pi
4. dog g2
3. go g
6. pop g
7. in g3
£ moo g2
Questions

1.

To begin, a somewhat unusual phonclogical process limits Johnny's range of word
imitial consonants. What is the name of the process?

. What is the name of the phonological process that affects all consonants at the end

of words?

. Sometimes, with a small expressive vocabulary, you can identify established and

emerging consonants al a glance. Try that. Look at the sample and find which con-
sonants are established (two or more words) and which are emerging (one word).

. Though the major focus is on nonstimulable sounds in this exercise, one option is fo

select [p]. which is an emerging stimulable sound. [T you select |p]. what will Johnny
learn about speech that he doesn’t know already?

. Mext, suppose you decide to select a nonstimulable word final treatment sound. How

might it benefit Johnny's speech development if you can help him learn to make
words ending in consonants?

. You have many choices for a treatment sound among word {inal consanants, includ-

ing selecting all nonstimulable consonants to treat each session, as Miccio and Wil-
liams (2010) recommend. For this exercise, suppose you decide to teach a small
number of word final nonstimulable consenants in high functional words using early
acquired consonanis as your treatment sounds (sclecting later acquired consonants
might prove challenging with Johnny, though you might do so with other children.)
According to the discussion in Chapter 17, “Treatment Sounds,” which consonants
are the early 8 (first consonants that children typically acquire)? (Hinr: For conve-
nience, this information appears at the beginning of the present chapter.)
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7. Mow, eliminate early & consonants that do not occur word finally in English. Which
consonants remain? : ic

8. We now are down to the early 5, which might be the number you want. For this exer-
cise, reduce this list of potential treatment sounds further through the following ke
environment (Hint: A key environment is a phonetic environment that I’acilim:ei
speech): consider establishing voiceless consonants at the end of syllable. If you
follow this suggestion, which consonants do you eliminate?

9. The early & is now the early 1. What is this consonant and what does Johnny leam
about speech if you teach it?

10. Alternately, suppose you decide to teach one of the Early & nasal consonants.
a. What does Johnny learn about making speech sounds at the end of words if you
select [m|?
b. What does Johnny learn about making speech sounds at the end of words if you
select [n]?

Answer Sheat

1. Process:
2. Process:
3. Beginning of Word
4. Established Emerging
el
6. Word final consonants:
7. Early 8:
8. Early 8 word finally:
9. Eliminated consonants:
10. Consonant:
1. a. [mj:

b. [m]:
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Exercise 3

Intelligibility, as estimated by frequency of occurrence (relative frequency with which
a sound occurs in a language), offers another possible method 1o select treatment sounds,
This exercise focuses on Mike, who was bom in Korea and was adopted by an Ameni-
can couple when he was 2 years, 2 months. Mike is approximately 4 years, 8 months
(Pollock, 1983). Cognitive and receptive language testing indicate he is functioning
within age-normal limits. Mike’s entire expressive vocabulary consists of 10 words. In
common with many children with severe speech challenges, Mike's speech impairment
would benefit from an approach that included both speech and assistive technology. The
present exercise focuses on the speech aspect of treatment,

Speech Sample

Intended Words
. balls
. dish
hat
fast
got
mask
. stand
. 5un

. right
. lent

(=T - N - S W R - U

=

Questions

Mike's Words
da

ds

na

da

da

na

da
da~dan
na

de

|. To begin, what does the tilde (~) mean in word #87

2. As with Johnny in Exercise 2, a quick glance is sufficient to identify Mike's estab-
lished consonants (Mike has no emerging consonants word initially). Which estab-
lished consonants appear word initially?

3. Which distinetive features do these two sounds share? How do the two sounds

differ?

4. Which consonant occurs word finally as an aliernate in one word?

5. Suppose you select intelligibility to guide selection of treatment sounds in the begin-
ning of words. Go to Chapter 17, “Treatment Sounds,” find the table on frequency
of occurrence, and copy the Highest 8 (8 highest frequency English consonants).

6. What sound class are the six English consonants with the highest frequency? What
sound class are the remaining two?
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7. I suggest removing the liquids from consideration for this child due to the severity of
his speech involvement. Of the remaining six sounds, Mike already produces [d] and
[n]. How might selecting [d] and [n] benefit Mike's communication development?
{(Hint: The same question arose in Exercise 2.)

&. If we eliminate |[d] and [n], we are down to the Highest 4 [t s k m]. List what Mike
learns about speech for each consonant,

9, Aswith Johnny in Exercise 2, a key environment gives you additional information to
make the decision of which sound to select: consider establishing voiced consonants
before a vowel as in bee. Based on this key environment, which of the highest 4
might be easiest for Mike to leamn? Why?

10. Lastly, use your analysis to answer the following questions.
a. Which of the highest 4 may be easiest for Mike to learn?
b. Which two consonants are the least knowledge choices?
c. Which consonant helps Mike learn one distinctive feature?

Answer Sheet
. Tilde:

. Highest 8:

. Highest 6:
Remaining 2;

. Possible benefit:

. a0 [t

1
2
3
4. Word finally:
5
&

(=B |

10. a.
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Exercise 4

This exercise shifts from treatment sound selection to perceptual training and speech
practice in vounger children. The child is Dora (Waolfe, 1994). She's 2 vears, 9 months,
and her communication history is unremarkable except for having an older brother
receiving services for speech problems. Dora’s hearing and language abilities are within
normal limits,

Speech Sample
Intended Words Dora’s Words

1. puppy o2
2. pillow piweou
3. pretty pati
4. telephone baban
5. tricyele tartitoo
6, car tar
7. camol terat
&. kitty cat 1 et
9. cup ap
10, king un
11. cookie tuiti
12, bird bud
13. bed be
4. bananas nEnsz
15. big o
16. bottle ba?a
17. Barmney v
18, bus bas
19. ball ba
20. bib &1
21. blocks bwa[
22, doggy da?i
23, pive dib
24, go doo

*/ = Ward does not contain speech errors.
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Questions

To begin, consider phonological processes in Dogy:
; 5
a. What phonological process affects velar I:Dn.mrmnl:!::i:h.rd H
b. Are there any words in which Dora makes a velar mns:nu:t jm“-:: : : : i
ctly?

c. What phonclogical process affects inte :
#16, and #227 rvocalic oral stop consonants in words ¢

d. Are there words in which Dora makes an intervocalic stop consonant eorrect]

. For this exercise, suppose you select reduction of fronting as your developmen

goal and [k] and [g] as your treatment sounds, What melaphor woul
refer to k|7 (Hine: Feel free to either develop your own, u; me:ﬂuu:;lvi;:;:
use one listed in Chapter 19, “Talking About Speech,”) |

. What is a possible touch cue for [K|? (Hint: As with metaphors, feel free to eit

develop your own, use one you've heard, or use one listed in Chapter 19, *Talk
About Speech.”™)

. Dora probably is too young to benefit much from reflection on speech. How n

metaphors and touch cues help her? (Hint: You'll probably need to flip pages betw:
this chapter and Chapter 17, “Treatment Sounds,” for the remainder of this exerci:

. Speech practice for a child Dora’s age may take a varicty of forms. IF you sel

imitation, what are its advantages and disadvantages?

. What are the advantages and disadvantages of picture or object naming as a form

speech practice?

_ Achild under 3 years sometimes benefits from a combination of facilitative talk :

more direct instruction that includes metaphors, touch cues, imitation and nami
and so forth. List naturally occurring facilitative talk forms to try with Dora as |
of a dynamic assessment (see Chapter 21, “A Daily Researcher™).

 List three modified facilitative talk forms that you might also try.

Answer Sheet

90 =1 o A & W

e ge

. Possible metaphors:

. Possible touch cue:

. Possible help:

. Imitation:

. Object of picture naming:

. Facilitative talk forms:

. Modified facilitative talk forms:
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Exercise 5

This exercise looks at treatment sound decisions in a late preschooler (3:6 to 5;0). The
child is Tess, who is 4 years, 4 months (Kim, 1995). Tess's mother reports a normal
prenatal and birth history, but that Tess did not say her first words until 2 years. A hearing
evaluation indicates hearing within normal limits.

Speech Sample
Intended Words

1.
. cannot

2o oo b Wb

popcom

cal

coffee

cookie

Cookie Monster
cow

crab

. clown
10.
. broken

. doctor

. grandma

. sticker

. skate

. chicken

. homework
. look

. okay

because

Tess' Words®
pata

tana

L=t

tapi

tuti

tuti monta
tau
dowab~tu.0e
laun

bita

bati.en

dota
denama-dama
uta

peit

Litem

homwu

jut

outel

*| simplified details of the child's background for this exercise.

Questions

1. This small sample of Dora’s speech contains many phonological processes.
a. Which two phonological processes oceur in Dora's pronunciation of “clown™?

(word #9).

b. Which phonological process affects the first consonant in “look™? (word #18)
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2. Suppose you decide to make either (or both) | k] and [1] vour treatment sounds. What
does Dora leam about speech if [k is the treatment sound?

3. What does Dora learn about speech if [1] is the treatment sound?
4. Between [k] and [1], which is the least knowledge choice?

5. To determine stimulability, develop a small five-word list of probe words for both
[k] and [1] to test those consonants at the beginning of words. At least three words in
each list should be in one of these key environments. Consider establishing alveolar
consonants before a front vowel as in fea, and establishing velar consonants before
or after a high back vowel as in coe and duke. The first word in each list is an
example,

6. If you select a sound Dora is unable to produce on the probe, you have selected a
nonstimulable treatment sound, What is the underlying logic of this selection?

7. 1f you select a sound Dora can produce on the probe, you have selected a slimulable
sound. What is the underlying logic of this selection?

Answer Sheet

l. a.
b.
2. [k}
30
4. Least knowledge choice:
5 a |l
i. leak
ii.
iii.
v
V.
b. k]
i. Cog
i.
iii.
v,
V.

6. Underlying logic:
7. Underlying logic:
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Exercise 6

This exercise explores the clinical implications of two different concepts of perception
training. The student is Bobby, who is 5 years, 7 months, attends a public elementary
school, and wears bilateral PE tubes because of a history of chronic otitis media (Seo,
1995},

Speech Sample*
Intended Words Bobby*s Words

=3

< R PV K

car tar
carrols twels

. comnflake toumbwert
ran win

. country tantfwi
green gwin
ETOW gwou
glue W
secret sikwet

. ice cream ais kwim

*1 simplified the speech sample slightly for this exercise.

Questions

This small speech sample suggests that Bobby has difficulty pronouncing which
class of consonants?

2. Which phonological process does Bobby use in place of this class of consonants?
3. Assume for this and questions 4 to 6 that you view perception training as correcting

a problem in discrimination (s¢e Chapter 17, “Treatment Sounds™). What is the goal
of discrimination training?

4. How would you know that Bobby needs discrimination training?

. Would you provide diserimination training before beginning speech practice,

ongoing with speech practice, or after completing speech practice?

. What type of activity would you likely use to develop Bobby's discrimination

abilities?

. Now, assume for this and the following questions that you view perception training

as promoling Bobby's speech awareness (see Chapier 17, “Treatment Sounds™).
What is the goal of promoting speech awareness?

. How would you know that Bobby needs help promoting awareness?
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9. Would you promote speech awareness before beginning speech practice, ongoing

with speech practice, or afler completing speech practice?
10. What activities might you select from to promote Bobby's speech awareness?

11. For discussion: Discrimination training and promoting awareness reflect two dif-
ferent concept of perception training. [n your own words, describe the concepts

underlying both perspectives.

Answer Sheet

—_— =
-

\Dpﬂqmm:hwm-—-

. Class of consonants:
. Phonological process:

Goal of discrimination training:
Meed:

. Discrimination training;
. Activity:
. Goal of promoling speech awareness:

Meed:

. Promoting speech awareness:
. Activities:

. For discussion:
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Exercise 7

This exercise focuses on speech decisions with siudents. The student is Dee, who is
T years, 5 months (Lee, 1994}, and was diagnosed with a communication disorder at
3 years. Dee does well in school and receives speech-language services twice a week
through a speech and hearing clinie.

Speech Sample®
Intended Words
. patch

pig

potatoes
teeth
telescope
tub

train

cage

cake

I L Y

—
=

candy

. kangaroo
. carrois

. cat

. cup

[T e e

. coat
. COW
. crab

il
(= B .

. crayon

—
0

. clown
. balloon
. bat

. bed

. boat

[ T T R X
th L WM = O

. bus
. butterfly
. bridge

e 1

Dee’s Words
v

v

s

Lit
telakoup
4

1fen

v

ket
tandi
iEndawa
kawals

LN NN S

badafm
buds

Intended Words

28.
29,
0.
il
32,
33,
34,
3s.
6.
3T
38,
39,
40.
41.
42,

43,
44.
45.
46.
47,
48,
49,
50.
51.
32,
53.
54,

dinosaur
dish
dive
dog
duck
gate
goat
gun
meow
milk
mother
mouth
knife
nose
feather
fish
fire
flag
thumb
Santa Claus
seal
sun
slar
Slove
snake
sled
sheep

Dee’s Words

nelk
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Intended Wards Dee's Words Intended Words Dee's Words
55, shoe W 68, yard jad
56. van v 69, yvellow lelow
57. vest v T0. wagon v
58. this dis 71. waich v
59, the da T2. rabbit waebit
60, zipper zipa T3. radio werdi.ou
61. zoo v 74. rain wem
62. chair tfe.s 75. rope woup
63. church HE 76, lamp -f
64, jelly v 77. leafl v
65. judge dzad 78. lion v
66. hand d 79. elephant g
67, hat v 80. umbrella ambweji.a

* = Dee says the word comectly.

Questions

Dee's speech contains many phonological processes and individual sound errors.
Kangaroo (word #11) and gate (word #33) are examples of a phonological process
in its last stage. What is the name of the phonological process?

. Dee’s speech also contains several phonological processes affecting consonant clusters.

a. What is the phonological process that affects words #7, #17, #19, #27, #43, #47,
and #50 to #3537

b. A different process affects the consonant cluster in crayon {word #18). What is
its name?

. Dee’s speech also contains phonological processes affecting several nonstimulable

late § consonants (last acquired English consonants).

a. What phonological process affects interdental consonants in words #38, #39, #42,
#46, #58, and #5597

b, What is the name of the phonological process that affects [r| in words #72 1o #75?

. For this exercise, the first developmental speech goal is to complete the elimina-

tion of fronting. Our treatment sounds are (k| and [g]. Even though fronting is a
phonological process associated with preschoolers, Dee brings the cognitive and
attention abilities of a student to her speech work, which changes the clinical tool set.
To illustrate, compare the perception enhancing tools typically available to an early
preschooler working on [k] with those available to a student. (Hinr: See Chapter 17,
“Treatment Sounds.™)
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10
11.

. Go to the Treatment Resources on the companion website to find one deseription

and one demonstration for velar consonants and explain them here.

. Students (and selected late preschoolers) also have multipurpose higher technology

options to establish speech, train perception, and practice speech. List three higher
technology oplions appearing in Chapter 19, “Talking about Speech.”

. A student has many ways available to practice speech. List three ways to provide

mass practice of |k] and other sounds (see Chapter 17, “Treatment Sounds”).

. List five ways a student can practice speech in a language context.
. For this exercise, the second treatment sound is |r], one of Dee’s nonstimulable late 3

consonanis. Dee's treatment options for |r| are the same as for [k|, with the addition
of a technique (really, two closely related techniques) to transform a nonstimulable
sound into a stimulable one. What are the names of these techniques?

What's the difference between phonetic placement and shaping?

The Treatment Resources on the companion website contains over 100 technigues
for phonetic placement and shaping. Go to that resource and find one phonetic place-
ment and one shaping technique for [r] and explain them here,

Answer Sheet

. Phonological process:
. . Phonological process:

b. Phonological process:

. a. Phonological process:

b. Phonological process:

. & Early preschooler:

b. Student:

. Description:

Demonstration;

. Higher technology options:

Mass practice:

. Language:;

. Technigues:

. Difference:

. Phonetic placement:

Shaping:
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Conclusions

Major ideas in this “learn by doing” chapter include

I. Many reasonable clinical options exist to select, establish, train perception, and
practice speech.

2. Foryounger children through students, selection of treatment sounds entails making
¢linical decisions about stimulability and speech knowledge.

3. Speech acquisition, intelligibility, and key environments all can help to select
between choices of treatment sounds.

4. Several conceptions of perceptual training exist, each with different implications for
treatment sound clinical decisions.

5. Students have a wide range of treatment sound choices, including ways to transform
nonstimuable sounds into stimulable ones.

Review Questions

1. What are the definitions of stimuable and nonstimulable?

2. What is most knowledge and what is least knowledge?

3. How may speech acquisition and frequency of occurrence affect selection of
treatment sounds?

4. What are key environments and how mn'_v they affect selection of tréatment
sounds?

5, What higher technology. options exist to describe and demonsirate speech?

‘6. What clinical option fon smﬂcnts convert a nonstimulable sound into a stimu-
lable one?
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APPENDIX A

SPECIAL SYMBOLS
AND DIACRITICS

The special symbols (additional phonetic symbols) and discritics (madifications of existing
symhbaols) on the following page are for transcribing persens with speceh disorders (Intema-
tional Phonetic Association, 2015).
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extIPA SYMEBEOLS FOR DISORDERED SPEECH

{Revised to 2015)
CONSONANTS (other than those on the IPA Chart)
id
aan
i
gélod
ik
kE
g

=i

o lablal spreading 5 5.5 denasal, partialdenasal @A | o malngesture offset right £

o strong articulation f & fricative nasal escape b o main gesture offset left §

o weak articulation ¥ % wvelopharyngeal friction 3% g whistled articulation $

\,  reiteration g | L ingressiveairflow pl oo sliding articulation 3

CONNECTED SPEECH, UNCERTAINTY ETC. VOICING

{) () () short. medium, long pause o pre-voicing 2

L loudler) spesch: [{;lasd ] 5. post-voicing : ]
P.EP quietier) speech: [{, lwamat j] B partial develcing % |
allegro fast speech: [Lay- fost ap.l] g [nitial partial devoicing %
lemio slow speech: [l 100 vl i, final partial devoicing z 5
crescends, ralentands ete. may also be used | g partial veicing F
(., () indeterminate sound, consonant, vowel o initial partial velcing &
&, (B ete. imdeterminate fricative, probably [p] etc. o final partial voicing &
{) silent articulation, e.g. (]), (m) o*  unaspirated p"
(] extraneous noise, e.g. ({2 sylls) by pre-aspiration bp |
OTHER SOUNDS -

4 apical-r 18 linguolabial affricate ete.

i bunched-r (molar-r)

dpp velodorsal oral and nasal stops

53 laminal fricatives (incl. lowered tongue tip)

sublaminal lower alvealar percussive

kv ete, [k] with lateral fricated release etc.

§;  alveslar elick with sublaminal percussive release

tede [, d] with lateral and median release

f  buccal interdental trill (raspberry)

th  [t] with interdental aspiration cte.

w E!I

sound with no available symbel

O ICPLA 2015

Source: IPA Chart. (2015). Retrieved from et/ www, intemationalphoneticassocintion ong/contentfipa-chan
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APPENDIX B

DEFINITIONS

This resource contains definitions of speech terminology to describe speech sound disorders.
Mot all—or even a large portion—of these terms appear in this book, though you may
encounter them mnlh.er beoks and articles, : amlsu lhnvemnlum them here, You can access
thc-m.fﬂl:manonmo}wm uknowlhnt:m,sunplrlwkuupmmdphlhﬂml list, If
you are unsure of the term, l:utf:ﬁpw the topic, you can look up a topic and then look for the
term there. Turmmolugy appmrsﬁm then h:mcs The topics are

Places ﬂE.Brﬂduchﬁn
Manners: nf ‘Production
Vowelg oo

Mames for Suunds
Transcription

Abbreviations.

Speech Characteristics
Speech Environments
Assimilations

Common Mames for Speech Disorders
Mames for Speech Errors
Major Phonological Processes
Prespeech and Early Speech
[s], 1], and [r]
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Definitions

Affricate. A consonant with a stop onset and fricative release, The English affricates
are [4] and |dg).

Affrication. A phonological process in which a person pronounces stops or fricatives
as affricates; for example, see is [isi).

Allophone. A variant of a phoneme that does not affect meaning; for example, unaspi-
rated [p*] and aspirated [p"] are allophones of the phoneme /p/.

Alveolar. A class of consonants produced with constriction between articulators at the
alveolar ridge, which lies immediately posterior to the upper front teeth. The English
alvenlar consonants are [t], [d], [s]. []. [n], [1], and [r].

Ambisyvllabic. A consonant sometimes belongs to two syllables; for example, some
investigators consider the second [m| in mamea to be ambisyllabic,

Approximant. Liquids and glides. The English approximants are |1], [r], [il. and [w].

Arrestor. A consonant occurring afler a vowel in the same syllable; for example, 7 is
the arrestor consonant in bir.

Articulation error. A speech error resulting from problems in speech motor control.

Articulation disorder. As defined in this book, an articulation disorder results from
problems in specch motor control. Some authors use the term articulation disorder
to refer to problems in both phonology and speech motor control.

Aspiration. A burst of air arising afier the release of a voiceless stop in positions such
as the beginning of a word; for example, the English [t] in ube [t*ub].

Assimilation. The influence of speech elements on each another. See also progressive
assimilation and regressive assimilation.

Babble, A prespeech vocalization in which repetitions of syllables predominate.

Back vowels and diphthongs. Vowels in which the back of the tongue is the major
articulator; the English back vowels and diphthongs are [u], [u], [ou], [2], [3], al.
and |a].

Backing. A phonological process in which velar consonants replace alveolar conso-
nants; for example, fee is |ki.

Bilabial. Consonant made using the two lips. The English bilabial consonants are [pl,
|b], [m], and |w].

Bladed [s]. An |s] produced with the tongue blade raised rather than the tongue tip.

Blends. Consonant clusters,

Brackets. Transcriptions enclosed by square brackeis indicate only that a person made
the sounds, without claiming whether or not the sounds are phonemes of the lan-
guage. For example, placing b within brackets (i.e., [b]) indicates a person made the
sound, but does not indicate whether [b] is a phoneme. See phoneme and square
hrackets.

Broad transcription. Transcription of phonemes. Enclose broad transcriptions within
slashes. See phoneme and slashes.

Buccal (pronounced “buckle™) speech. Speech produced by trapping air between the
cheeks: it is sometimes called “Donald Duck speech,” Children with tracheostomies
often discover they can make words and short phrases using buccal speech.
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Bunched |r] and [#]. Production of [r| and |2| with the tongue tip lowered and the bulk
of the tongue raised. See retroflex || and |=].

C. Consonant.

Canonical babbling. A no-speech vocalization in which syllables predominate. See
babble,

Capital “E* (pronounced [i]). The name for the sound transcribed [i].

Caret. The name for the sound transcribed [a].

Central. Sounds made with air flowing over the tongue midline. All the English conso-
nants are central, except |1], which is lateral.

Central vowel. Vowel in which the tongue blade is the major articulator. The English
central vowel is [a].

Childhood apraxia of speech (CAS). A neurological speech disorder in which the pre-
cision and consistency of movements underlying speech are impaired in the absence
of neuromuscular deficits.

Close. Vowels and diphthongs produced with the tongue raised toward the roof of the
mouth. The category “close” replaces “high" in the revised Intemational Phonetic
Alphabet (International Clinical Phonetics and Linguistics Association, 1992). The
English close vowels and diphthongs are [i], [1], [u], and [eo].

Close-mid. Vowels and diphthongs produced with the tongue in a relatively neutral
position. The category “close-mid” replaces “mid" in the revised International Pho-
netic Alphabet (International Clinical Phonetics and Linguistics Association, 1992).
The English close-mid vowels and diphthongs are [eir], [ou], and [2].

Cluster Reduction. A phonological process in which a consonant or consonants in a
consonant cluster are deleted; for example, speed is pronounced as [pid] or [sid].

Coalescence. The merger of two or mere sounds; for example, the pronunciation of [sp|
in spv as |f], which appears be a coaleseence of the place of production of [p] (labial)
and the manner of production of (5] (fricative).

Coarticulation. The theory that sounds blend together during speech production.

Cognates. Two sounds that differ only in voicing; for example, [p] and [b] are cognates.

Complementary distribution. Sounds that never occur in the same phonetic environ-
ment; for example, English [h] and [g] are in complementary distribution.

Consonant. A sound made with marked constriction somewhere along the vocal tract.

Consonant cluster. Two or more consonants occurring within the same syllable in
which the sequence of consonants is uninterrupted by vowels.

Continuants. Sounds sustained for extended periods. The English continuant sound
classes are fricatives, nasals, liquids, glides, vowels, and diphthongs,

Cooing. A prespeech vocalization containing consonants and vowels produced at the
back of the mouth.

CV. Consonant-vowel.

CVC. Consonant-vowel-consonant.

Dark [1]. An [l] preduced in the velar area. Also called velarized |1].

Deletion. Failure to produce a sound; for example, the pronunciation of deep as [di|.

Denasalization. A phonological process in which oral stops replace nasal consonants;
for example, me i bi.
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Dental. Consonants produced with the tongue tip against the back of the upper front
teeth. In English, alveolar consonants typically dentalize when they occur prior to
an interdental consonant, as in renslh,

Dentalized. See dental.

Devoicing. Production with partial voicing or complete lack of voieing of sounds typi-
cally produced with veicing.

Diseritics. Maodifications made to phonetic symbols to deseribe phonetic details; for
example, a small raised [*] is a diacritic used to indicate aspiration. The diacritic system
is that of the Intemational Clinical Phonetics and Linguistics Association (1992},

Dialect. A variation of speech caused by the influence of region, social class, or ethnic
or racial identification.

Digraph. The name for the sound transcribed [2e].

Diphthong. A sequence of two vowels in which only one is syllabic. The English diph-
thongs are |er], [ar], [aws], [2], and Jou].

Discrimination training. See perception training.

Distinctive features. Aliributes of sounds that distinguish one sound from another.

Distortion. A close approximation of a sound; a sound made slightly different than the
intended sound.

Dynamic assessment. Assessment of a child's speech using various types of support.

Dysarthria. Motor speech disorders arising from impairments originating in the periph-
eral or central nervous system.

Eggressive. The outward flow of air from the mouth or nose.

Environments. See phonetic environments.

Epenthesis (ePENthesis). A phonological process in which a vowel inseris between
consonants in a consonant cluster; for example, freal is [tarit).

Epsilon. The name for the sound transcribed [g].

Excessive stress or equal stress (EES). Excessive or equal stress on syllables.

Final consonant deletion. A phonological process in which a consonant occurring at
the end of a syllable or word deletes; for example, beet is |bi].

Final consonant devoicing. A phonological process in which voiced obstruents devoice
at the end of a syllable or word; for example, mead is [mit].

Fricative. A consonant produced with a sufficiently small distance between the articula-
tors to cause a “hissing sound,” The English fricatives are [f], [¥], 18], [9]. [5]. [2]
Irl, and [3].

Fromt vowels and diphthongs. Vowels in which the tongue tip is the major articulator;

the English front vowels and diphthongs are [i], [1], [e1], |2], 2], |a], [a1], and [av].

Frontal lisp. See lisping.

Fronting. A phonological process in which alveolar consonants replace velar conso-
nants {and sometimes postalveolar affricates); for example, key is [ti].

Glide. Consonants produced with relatively little constriction between articulators. The
English glides are |j] and [w].

Gliding. A phonological process in which a fluid consonant is pronounced as a glide;
for example, Lee is pronounced [wi] or (less typically) |ji].

Glottal. Sounds produced at the vocal folds; for example, [h] is a glottal glide.
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Glottal replacement. A phonological process in which a glottal stop
consonants; for example, boot is [bu?).

High vowels. Vowels produced with the tongue raised toward the roof of the mouth.
The English high vowels are [i], [1], [u], and [u].

Homonyms. Words that sound alike but have different meanings: for example, reed and
the present tense of read are homanyms,

Homorganic. Sounds produced at the same place of production; for example, in English
b, Ipl, Im], and [w] are homorganic.

Horseshoe. The name for the sound transcribed [u)].

Independent analysis. A type of analysis in which a child's speech abilities are
described without reference to the language of the child's community; for example,
an independent analysis might describe a child’s speech as containing [p b t d], but
would not indicate if these consonants are produced correctly relative to the adult
language (Stoel-Gammon & Dunn, 1985). See also relational analysis,

Ingressive. Sounds made with the inward movement of air.

Initial consonant deletion. A phonelogical process in which the consonant beginning
a word deletes; for example, bee is [i].

Initial sound. A sound beginning a word or syllable.

Interdental. Consonants produced with the tongue lip protruding between the upper and
lower front teeth. The English interdental consonants are [8] and [4].

Intervocalic. Consonants occurring between vowels; for example, the second [b] in
baby is intervocalic, Also see syllable position.

Interword variability. Variation in the pronunciation of speech elements in different
words,

Intonation. Pitch changes that occur when speaking as part of prosody. See prosody.

Intraword variability. Variation in the pronunciation of speech in the same word; for
example, the initial sound in bee pronounced as [bl, [pl, or [mb|.

Jargon. Canonical babbling under an adultlike intonation contour,

Labial. Bilabial and labiodental consonants. The English labial consonants are [pl, [b],
[m], [wl, [, and [¥].

Labial assimilation. A phonological process in which consonants assimilate to the
place of production of a labial consonant; for example, bead is [bib].

Labialization. Pronunciation of consonants with greater-than-expected lip rounding.

Labiodental. Consonants produced with the upper lip and lower teeth. The English
labiodental consonants are [f] and [v].

Late 8. The last eight consonants typically acquired by students. The late 8 arc ], ([1,
16], 181, [z], 11, [r], and [1].

Late 8 + One. In this book, the late 8 + [#], which sometimes is remediated in conjunc-
tion with [r].

Lateral. Sounds produced with air flowing over the sides of the tongue. The English
lateral is [1].

Lateral lisp. See lisping,

Lateral [s]. An [s] produced with air flowing over the sides of the tongue. The symbol
for lateral |s] is |1s].

replaces other
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Lateralization. A phonological process in which sounds typically produced with central
air emission (most commonly |s] and [z]) are pronounced with lateral air emission;
for example, see is pronounced [lsi] (see diacritics).

Light [I]. An [I] made at the alveolar place of production. Light [1] typically occurs in
syllable-initial position in English.

Lip rounding. See rounding.

Lips spread. See spreading.

Liquid. A class of sounds made with a relatively large aperiure between the tongue and
the roof of the mouth. The English liquids are 1] and [r].

Lisping. An error in which alveolar consonants (typically fricatives) occur with the
tongue either on or between the front teeth. Also called a frontal lisp. Lateral lisps
are the same as lisping except the airflow comes over the sides of the tongue.

Long “s" (pronounced [&5]). The name for the sound transeribed [J].

Manner of production. The degree of narrowing in the vocal tract and direction of airflow
that occurs during the production of sounds. The English manner of production classes
are stops (oral and nasal), affricates, fricatives, liquids, glides, vowels, and diphthongs.

Mature jargon. Sentencelike units in which the sounds occur with little phonetic accu-
racy. Children who produce jargon “know the tune before the words.”

Maximal pair. See word pair.

Medial sound. Sec word-medial position,

Metalinguistics. The ability to reflect on language.

Metathesis (MeTAthesis). A phonological process in which the order of sounds in a
word reverse; for example, peek is |kip].

Minimal pair. See word pairs.

Multisyllabic. More than one syllable.

MNarrow transcription. Transcription containing diacritics to indicate the actual speech
sounds produced by a speaker. Brackets enclose narrow transcriptions. See also
brackets.

Nasal stop. A consonant made with the velum lowered and complete elosure somewhere
in the oral tract.

Masality. Production of a sound with the velum lowered.

Nasalization. Masal stops replace nonnasal consonants (usually oral stops).

Masals. A class of consonants made with a lowered velum. The English nasal stops ar¢
[m], [m], and [g]. See also nasal stop.

Neutral vowels. Vowels that “stand-in" for many other vowels and diphthongs in
unsiressed syllables; for example, [a], (1], and [u] are neutral vowels for many
English speakers.

Moncontrastive. See complementary distribution.

MNonreduplicated babbling, Babbling in which consonants and vowels vary within syl-
lables; for example, ba-di-dir or mu-mi. See also reduplicated babbling.

Obstruent. Oral stops, affricates, and fricatives,

Omission. See deletion.

Onset. A linguistic unit theorized by some researchers to occur at the beginning of syl-
lables; for example, |sp| inspy and |t] in foe are considered onsets in some linguistic
theories of syllable structure.
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Open. Vowels and diphthongs produced with the tongue lying relatively flat on the floor
of the mouth, “Open” replaces “low™ in the revised International Phonetic Alphaber
(International Clinical Phonetics and Linguistics Association, 1992). The English
open vowels and diphthongs are [a], |a], [ai1], and [au].

Open “0” (pronounced [oo]). The name for the sound transcribed [a].

Open syllable. Syllable ending with a vowel or diphthong; for example, bay and foe
have open syllables.

Open-mid. Vowels and diphthongs produced with the tongue raised slightly from the
floor of the mouth. The category of “open-mid” replaces “mid"” in the revised Inter-
national Phonetic Alphabet (International Clinical Phonetics and Linguistics Associ-
ation, 1992). The English open-mid vowels and diphthongs are [g], [4], [21], and [a].

Oral stop. Stop consonants made with a raised velum. The English oral stops are [p],
[bl. [tl, Idl, [k], and [g].

Palatal. Place of production at which the tongue approximates the hard palate. The
English palatal consonant is [j].

Perception training. Clinical philosaphy that training helps to improve a child's ability
to distinguish between different sounds, syllables, and words.

Pharyngeal fricative. A fricative produced in the pharyngeal region. Pharyngeal frica-
tives sometimes occur in the speech of children with repaired cleft palates.

Phone. A sound of a language. Every consonant, vowel, and diphthong is a phone,

Phoneme. A sound that is capable of distinguishing between words; for example, [p|
and [b] are English phonemes as illustrated by the words bee and pea.

Phonemic transcription. Transcription of the phonemes of a language.

Phonetic environments. Syllable positions in which sounds occur; for example, [¢] in beet
occurs in the syllable-final position and [d] in buddy occurs in the intervocalic position.

Phonetic transcription. Transcription of the sounds of a language.

Phonetically consistent form (PCF). A word made up by a child {typically, an infant)
that does not appear to be based an an adult model. Also called a proto word.

Phonetics. The study of the acoustic, psychoacoustic, and production aspects of speech.

Phonological awareness. Conscious knowledge of the sound structure of a language.

Phonological disorder. In this book, a phonological disorder results from problems in
language knowledge. Some authors use the term phonological disorder to refer to
problems in both phonology and speech motor control.

Phonological error. A speech error resulting from absent or limited knowledge of the

phonological system of the language.

Phonological knowledge. A person's knowledge of the phonological organization of
his or her language.

Phonological processes. Descriptions of systematic differences between the child’s

speech and the speech of adults in the child's community.

Phonological rule. A description of the systematic relationship between units in a pho-

nological system.

Phonology. The study of the linguistic organization of sound.

Phonotactics. The rules for the sequential arrangement of speech sounds; for example,

an English phonotactic rule is that |sp] is an acceptable word-initial consonant
cluster but [ps] is not.
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Place of production. The point in the voeal tract al which maximum constriction occurs
during production of a sound. Place of production is sometimes called place of
articulation.

Postalveolar. A place of production immediately posterior to the alveolar ridge. “Postal-
veolar™ replaces “alveopalatal” in the revised edition of the International Phonetic
Alphabet (International Clinical Phonetics and Linguistics Association, 1992}, The
English postalveolar consonants are |t (ds), [T]. and [3].

Postvecalic. Consonants occurring afier a vowel in the same syllable; for example, [t]
in eai |it].

Prevocalic voicing. A phonological process in which voiced consonanis replace voice-
less consonants before a vowel; for example, pea is [bi).

Primary stress. The major stress in a word; for example, the syllable rween carries the
primary siress in hefween,

Print “a” (pronounced |ei]). The name for the sound transcribed [a).

Progressive assimilation. Assimilation due to the influence of an earlier occurring
sound on a later occurring sound; for example, |r] is often pronounced with rounded
lips in shriek because of the lip rounding that occurs in [[]. See also regressive
assimilation.

Prosody. Modifications in intonalion, rate, and stress ol sounds as they occur in phrases
and sentences.

Pure vowel. A vowel that remains relatively unchanged throughout its production; the
English pure vowels are [i], [1], [], [a], |a], [2], |a], [2], [&], and [u].

R-colored vowel. See rhotic vowel.

Reduplicated babbling. Babbling in which syllables are repeated; for example, ba-ba-
ber or da-da. See also nonreduplicated babbling.

Reduplication. A phonological process in which a syllable repeats; for example, water
is [wawa|.

Regressive assimilation. Assimilation resulting from the effect of a later occurring
sound on an carlier ocewrring sound; for example, [n] in fenth is often produced as
a dental eonsonant because of the influence of interdental [8). See also progressive
assimilation.

Relational analysis. Analysis that compares the child’s speech to the speech of the
child’s community (Stoel-Gammon & Dunn, 1985). An example of a relational
analysis is the statement, “The child produced [k] as [t].” See also independent
analysis.

Residual error. A speech errer that persists beyond age 9 and into adulthood.

Resyllabification. Movement of a sound from its original syllable; for example, [t] in
the phrase ff is often is resyllabified to [ fis in casual speech.

Retroflex |r] and [>]. |r] and 2] are produced in one of two ways: bunched or ret-
roflexed. Retroflex |r] and [2] occur with the tongue body slightly retracted, the
tongue tip raised, and the sides of the back of the tongue against the inside of the
tecth. See also bunched [r] and [2].

Rhotic vowel. Production of a schwa with an [r]-coloring; for example, the vowel in
merge and the vowels in murder. Non-rhotic vowels are vowels and diphthongs made
without |r| coloring. See also [r] colored vowel, schwa [r|, and schwar.
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Rime (also called Rhyme). A linguistic unit within a syllable theorized to include the
vowel and any final consonants; for example, the vowel + [nt] in beny is o T
some linguistic theories of syllable structure,

Rounding. Lip puckering that m?r:ﬂmpan'f:s [w] and some back vowels and diphthongs.
For many speakers, some lip rounding also accompanies |f]. The English back
unrounded vowels are [u), |a], and [a] and the English back rounded vowels Al
|u], [ows], [2] and [w].

5. Syliable.

Schwa, The name for the sound transeribed as [a].

Schwa [r]. A vowel made with [r] coloring; for example, the vowel in merge and the
vowels in muwrder, See also rhotic vowel.

Schwar. A name sometimes given for schwa [r].

Semivowels. A consonant that can “stand-in" for a vowel. The English semivowels are
[il and [w].

SFWF. Syllable final word final; for example, the position of [t] in bear is SFWF. In
the word rub /b is SFWF,

SFWW, Syllable final within word; for example, [m] in steamboat is SFWW.

Sibilant. Alveolar and postalveolar fricatives and the fricative portion of alveolar and
postalveolar affricates.

Singleton. A consonant produced adjacent to a vowel, Forexample, [t] in foo i a singleton.

SIWIL. Syllable initial word initial; for example, the position of [s] in see is SIWI.

SIWW. Syllable initial within word; for example, the position of [t] in benveen is SIWW.

Slashes (virgules). Transcriptions enclosed by slashes indicate that the sounds are pho-
nemes of the language; for example, /p/ is a phoneme of English. See phoneme.

SODA. A system for describing speech errors (substitution, omission, deletion, addition).

Sonorants. Sounds produced with relatively unobstructed airflow. The English sonorant
sound classes are nasals, liquids, glides, and vowels.

Special symbols. Within this book, additional transcription symbols used to describe
a child’s speech errors in addition to those listed in Table 2-1. The symbol system
is that of the International Clinical Phonetics and Linguistics Association (1992).

Speech sound disorders. A neutral term to describe speech errors without commitment
o the cause of the disorder, Within this book, a speech sound disorder (1) arose
during childhood and is not directly atiributable to damage to the speech mechanism,
sensory systems, peripheral nervous system, or central nervous system; (2) is not the
result of dialect or non-English langunge influences; and (3) is considered a disorder
either by the child or members of the child’s community. See also articulation
disorder and phonological disorder.

Spreading. A smilelike stretch of the lips that accompanies [s] and [z] and English fromt
vowels and diphthongs.

Square brackets. See brackets.

Stimulability. Capacity to pronounce a speech element. To illustrate, if 2 person can
pronounce [t] in imitation or another means, the person is stimulable for [t).

Stop. A class of consonants made with complete closure at some point in the vocal tract.
The English oral stops are [p], [b], [t], [d], k], and [g] and the English nasal stops
are [m], |n], and [g].
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Stopping. A phonological process in which an oral stop replaces a continuant {typically
a fricative); for example, see is [ti].

Stridency deletion, Deletion of strident consonants. See strident,

Strident. Sounds characterized by noisiness resulting from a fast rate of airflow. The
English strident consonants are fricatives and affricates in labiodental [fv], alveolar
|5 z], and postalveolar [§ ds [ 3] places of production.

Substitution. Replacement of one sound with another; for example, a substitution of |s]
for [t] results in see being said as fee.

Suprasegmental. In English, major suprasegmental components include intonation,
rate, and stress. See prosody. In some linguistic theories, suprasegmentals are fea-
tures that spread over more than one segment. For example, velar assimilation entails
spreading the velar feature over a word, as in the pronunciation of peak as [kik].

Syllable deletion. A phonological process in which an unstressed syllable deletes; for
example, banana is [nae nal,

Syllable final position. The end of a syllable; for example, [t] in pét, |nt] in sint, and
[p] in capiain occur in syllable final position.

Syllable initial position. The beginning of a syllable; for example, [b] in bug, [sp] in
spy. and [t] in capiain occur in syllable initial position.

Theta. The name for the sound transcribed 6],

Thorn. The name for the sound transeribed [4].

Unaspirated. Production of a typically aspirated oral stop without aspiration; for
example, the pronunciation of pea [p®i] as [p®i].

V. Vowel.

Variegated babbling. Canonical babbling produced under an adultlike intonation

contour. See jargon.

Velar. Place of production made by raising the back of the tongue toward the soft palate.
The English velar consonants are [k}, [g], and [g]. Vowels and diphthongs also oceur
it the velar position, but people call them back vowels and back diphthongs rather
than velar vowels and velar diphthongs.

Velar assimilation. A phonological process in which consonants assimilate to the place
of production of a velar consonant; for example, feak is [kik].

Velarized |1). See dark [1].

Vocalization. A phonological process in which a neutral vowel replaces a syllabic con-
sonant; for example, beetle is [bidu].

Voiced. Sound made with vocal fold vibration.

Voiceless. Sound made without vocal fold vibration.

Voicing. Vibration of the vocal folds.

Vowel. A sound made without marked constriction in the vocal tract,

Vowel neutralization. A phonological process in which a neutral vowel replaces another
vowel; for example, bar is |bat].

Word pairs. Words that difTer by a single sound; for example, pea and bee are word
pairs. Word pairs that differ by one distinctive feature in one sound are called
minimal pairs (¢.g., |p| and [b] in pea and bee). Word pairs that differ by more than
one distinctive feature in one sound are called maximal pairs (e.g., |p] and [m] in
pea and me).
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Word-final position. Sounds ending a word (word finally); for example, [t] in boar i
in word-final position. EAE

Word-initial position. Sounds beginning a word (word initially); for example, [p] in
pit is in word-initial position, .

Word-medial position. Sounds in the middle of a word (word medially); for example
|n] in_final and [d] in window are in word-medial position. P
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Multisyllabic
Nasality
Primary stress
Prosody
Rounding
Singleton
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Spreading Yoiced
Suprasegmental Voiceless
Unaspirated Vaicing

Speech Environments

Ambisyllabic Resyllabification
Arrestor SFWF

Environments SFwWwW

Initial sound SIWI

Intervocalic sIww

Medial sound Syllable initial position
Onset Syllable final position
Open syliable Word-final position
Phonetic environments Word-initial position
Postvocalic Word-medial position

Assimilations
Assimilation Progressive assimilation
Coalescence Regressive assimilation

Common MNames for Speech Disorders
Articulation disorder
Phonological disorder
Speech sound disorder

Mames for Speech Errors

Articulation error Phonological processes
Deletion Phonological rule
Distortion Residual error
Omission Substitution

Phonological error

Major Phonological Processes

Affrication Final consonant deletion
Backing Final consonant devoicing
Cluster reduction Fronting

Denasalization Gliding

Epenthesis (ePEMthesis) Glottal replacement
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Initial consonam deletion
Labial assimilation
Lateralization
Metathesis (MeTAthesis)
Prevocalic voicing
Reduplication

Prespeech and Early Speech
Babble
Canonical babbling
Cooing
Intrawaord variability
Imerword variability

[=], [1], and [r]
Bladed |s]
Bunched [r]
Dark [1]
Dentalized
Fricative
Fronial lisp
Gliding
Lateral
Lateral lisp
Lateral [s]

Stopping

Syllable deletion
Velar assimilation
Vocalization

Vowel neutralization

Jargon

Monreduplicated babbling
Phonetically consistent form (PCF)
Reduplicated babbling

Variegated babbling

Late 8
Lateralization

Light (]

Lip rounding
Lisping

Pharyngeal fricative
Residual error
Retroflex [r]
Velarized [1]
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DIALECT AND
ACCENT N

This appendix lists major speech chnmnm;tms of nine of the many different “ﬂ.ﬂ,w m:-
English, including ]

M African American English (AAE)
] Sp_'ahiali-iﬁﬂuunced Engllsh

m Singapore al F s!laﬂl(SOE)
= Turmm-mrtmmdanﬁ.s:u.

.....

1 iq@:ech mmmmm smular to those in the speech of chil-
dren with spw:h di 5, AN m,maybemﬁasnd with them. Three varicties are dialects
(African American Englis 1, Hawaiian Creole, Singapore. Cnlloquml English) and the six
others are accents. When auﬂi”;.wut information exists, the dmmpmns include consonants
and cumm classes, vowels, and pmaudy When mt‘ommuun is less complete, the descrip-
tions are more abridged.
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African American English (AAE)
African American English (AAE) is a variety of English spoken by many African Americans. AAE

varies by region, social class, and formality of setting,
Pronunciation | AAE g

Consonants
Stops
Coanticulated glottal stop with bad baed baet?
devoiced final stop
Devoicing of final consonanis fube tub tup
Deletion of final alveolar siops pad paed pae
Nasals
Absence of final nasal consonants | pan pan pa
Fricatives
Word initial |d] for [8] they de de
Intervocalic and word final [f] for | brother brade bradas
[0] and [v] for [8]
Liguids
Deletion of postvocalic [r] and [I] | more 1 mor mo
Consonani elusters
[k] for [t] in [str] clusters street strit skrit
Final consonant simplification, desk desk des
especially when both members of
the consonant cluster are voiced
or voiceless
Metathesis of consonants in a ask msk wks
cluster
Vowels
The diphthongs [ai], [aw], and [31] ofien neutralize to [a], [a], and [a], respectively
Prosody
Absence of initial unstressed about shaot baut
syllables
Stress on the first rather than the Detroit Detrdit Détroit
second syllable
Use of wide-range of intonation contours and vowel elongations
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Use of more level and falling final contours and rising contours

Replacement of absent final cone kon ko: or ki
consonants with nasalization or
lengthening of preceding vowel

Spanish-influenced English

Spanish contains 18 consonants and five vowels. Consonant clusters occur in syllable initial position
and contain a stop consonant followed by either a flap or [1]. Five consonants can appear in word-final
position: |1 r d m s]. The following consonants exist in English, but not Spanish: |v 0 7 h|.

Addition . . stamp stmp estzmp
Affrication she i §i .
Consonant devoicing he's hiz his
Masal velarization fan fa=n faen
Stopping vase ves bes
thought Bat tat
though do do

Asian-Influenced English

Asian-influenced English is an “umbrella term” for a wide vnrii:tjr of languages including Chinese,
Japanese, and other variations from locations such as the Philippines, Korea, and southem and south-
easl Asia,

- per:thesis blue blu balu
beak bik bik
Final consonant deletion gate et ge
Syllable deletion potato potaio leto
1] for |r] ray e le
Stopping vase Vg bwes
I for |4] cheap fip ip
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Bosnian-Influenced English

For many years, the people of Bosnia and Herzegovina have spoken the same language, Serbo-
Croatian, However, after the war, each ethnic group claims to have a separate language. There are
five vowels and 25 consonant phonemes in Bosnian, as well as several differences between the two

languages that contribute 1o the “Bosnian accent.”

*3 | Wora
Consonants
|¥] for [w] we wi vi
Stopping these diz diz
thought Bat tat
Production of [if], |ds], |3] in church UEL ES D
overly hard manner fiidgs dsnds dsads
beige by bery
Ir] for 4] room um rum
Vowels
le] for |=] bag beg beg
|a] for Ja] arm arm arm
[a] for [a) afresh afref afrel
|a] for [a) but bat bat
o] for 3] lesng lag len

Major characteristics of Hawaiian Creole include the following.

Stopping of |8] and [8]

Hawaiian Creole

alveolar consonants in |r] clusiers

Deletion of |r] afier a vowel more mor moa
Deletion of final eonsonants beak bik bi
Backing and affrication of tree Iri g
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Russian-Influenced English

There are six vowels and 36 consonant phonemes in Russian. The most common vowel is fal. The
most common consonants are /t n s the least common consonanis are /g £, Phonemes that appear in
English and do not exist in Russian are /8 & n w /. Phonemes that appear in Russian but do not exist
in English are central close unrounded /if, trilled /r/, velar fricative /x/, and retroflex fricative /5/. In
Russian, phonology, stops /t df as well as nasals /l n/ are pronounced as either dental or postalveolar
ntd a1

Stress and intonation in Russian language depends on the number of words in a sentence. Typi-
cally, siress falls on every word in a sentence, except for particles and conjunctions, producing an
impression of “flat” intonation as compared to American English.

Fronunciation
Consonants
Fricatives
Alveolar for dental before high this dis zis or dis
and mid front vowels
Iw] for [v] votka vatka watka
[v] for [w)] we wi ¥i
Velar for glottal hello helo xelo
Stops
Postalveolar for alveolar trendy trendi t'rend’i
Devoicing of final consonants tube tub tup
Nasals
[n] for [g] | pink | pink | pink
Vowels
li] for [1] | big | big I big
Prosody
Impression of “flat” intonation
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Hindi-Influenced English

The Indian subcontinent is home to approximately 225 languages and 845 dialects. Hindi is the
national language and is spoken by the majority of people. Hindi contains 11 different vowels and
40 different consonanis,

Consonants
[¥] pronounced as [B] Viery VETI Beri
Stopping of interdental fricatives | thank qenk gk
Retroflex production of [d] decp dip dip
Deaspiration of initial stiops pen pen poen
Affrication she i i
Depalatalization show Jo S0
Addition station stefan iste[an
Epenthesis blade bled baled
Metathesis ask wsk ks
Vowels
Lowering of tongue roll ral ral
Tensing of [1] and [u] rim nm rim
Use of lax vowel gate get gEl
(=] for [=] at &t el
Prosody
Substitution of one vowel for another due to change in stress placement
Intonation contours of Hindi differ from English, decreasing intelligibility
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Singapore Colloguial English (SCE)

Singapore Colloquial English (SCE) shares many similarities with Chinese in terms of its syntax and
semantic and pragmatic features, which give the impression of English words embedded in Chinese
sentence structures. Code switching is common in Singapore, where people frequently switeh from
SCE to standard English and back to SCE depending on the communication context and the parties
involved in the communication. Code switching often occurs when the formality of the conversation
or the communicative partner is changed, standard English being used in formal settings and SCE
being used during informal, day-to-day interactions. Interlanguage switches between English, Malay,
Mandarin, or other dialects also are common, usually in informal settings. These switches can occur
at phrase level, where the speaker changes languages from one phrase to the next; or they can occur
within the phrase, where words of another language are embedded into the phrase structure of the

original language.

Pronunciation’
Consonants

Initial interdental fricatives are the da da
stopped and dentalized
Initial voiceless consonants pan peen pomn
partially voiced and unaspirated
Deletion of initial fw/ preceding /' | woo Wl u
fde! for izl TO0 m dzu
Final consonants unaspirated fat faet fiet

bad baed baed
Final interdental fricatives are tooth tug tuf
labicdentals
Final cluster reduction don’t dont don
Devoicing of final fricatives ooz uz us

Vowels

Vowels may be shortened bee bi bi
Vowels may be more closed bag bacg beg




—é

378 APPENDIX C DIALECT AND ACCENT

Turkish-Influenced English

Turkish is an Indo-European language, belonging o the Altaic branch of the Ural-Altay linguistic
family. The language now spoken in Turkey is accepted as standard Turkish and is the descendant
of Ottoman Turkish and its predecessor, the so-called Old Anatolian Turkish. Turkish contains eight
vowels and 21 consonant phonemes. Vowels are short. Turkish does not permit initial consonant clus-
ters. Obstruents are voiceless in syllable-final position, and syllable final consonant clusters typically
are sonorants + voiceless stops (examples: [rk rt nk]). The syllable final consenant clusters [ng st]
may occur in borrowed words. Vowel and consonant harmony (assimilation) is a unique characteristic
of Turkish and results in vowels and consonants within words sharing distinctive features. Turkish isa
syllable-timed language in which syllables recur at regular intervals in words, phrases, and sentences.

Pronunciation
Consonants
Labiodentals as bilabials vole vol Bor
Stopping of interdentals this T dis
Final consonant devoicing tube b wp
Cluster reduction gteep stip sip or Lip
beast bist bis or bit
Epenthesis blade bled baled
Palatalization of [g] king kin kin
Final devoicing of syllable-final mean min min,
nasals
Vowels
Vowel shortening bee bi ]|
Prosody
Vowel and consonant assimilations may occur
Errors in placement of siress may result from siress-timed alternations in words, phrases, and
senlences
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3-D, sound, 45-47, 50

A

AAC, see augmentative and alternative
communication

AAC deviee, 311-313

AAC system, 311-312

abdominal muscles, 36

abducens nerve, 34

abduction, 29, 37

accent, 3, 6, 16, 167-169, 177-178

action potential, 29-30

additive bilingualism, 167, 170

adduction, 29, 37

adult learning, 124

affricate, 358

affrication, 106, 221-222, 358

African American English (AAE), 372-373

age of acquisition, students, 115, 117, 263,
267-268

ages, hypothesis testing, 195

aided input, AAC, 311,319

aided symbaols, 311=312

air, speech, 9

alliteration awareness, students, 113, 121

allophone, 358

alveolar, 358

alveoli, 29, 34

ambisyllabic, 358

American Speech-Language-Hearing
Association (ASHA), 314

anxiety, 315-316

approximant, 358

arrestor, 358

articulation, 3, 8-9, 12

articulation disorders, 15, 20-22, 358

articulation error, 358

articulation tesis, 176

Asian-influenced English, 373

aspiration, 3584
assessment, bilingual child, 167-179

accent, 167-169, 177-178

additive bilingualism, 167, 170

articulation tests, 176

BAPA, 176

BESA Articulation, 176

clinical decisions, 1 77-178

communication breakdowns, 169

consonants correct, 177

CPAC-Spanish, 176

developmental speech goals, 178

dialect, 167—169

English language leamner, 167

evidence-based case history questions,
174, 183

final 5, 172

formal speech assessment tools, 175

Goldman Fristoe Test of Articulation-
Third Edition, Spanish, 176

history, 173174

home or heart language, 167, 170

informal measures, 175

Interactional Dual Systems Maodels, 167,
170

language exposure, 173174

late B, 172

multilingual children, 171

PCC-R norms, 177

present development, 174

refermal, 172-173

SAM, 176

sequential bilingual leamer, 167,
169=170

simultanecus bilingual learer, 167,
169-170

SLAP, 176

spech acquisition summary, 171-172

speech assessment tools, 175-177

speech development, 171
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assessment, bilingual child fcomtined)
speech sound disorder, 177-178
speech variations, 168
strategics, 175
subtractive bilingualism, 167, 170
template, evidence-based case history,
183
treatment language, 178
assessment of communication, 149150
assimilations, 71, 130-131, 358
attention, 53
auditory nerve, 43, 51
augmeniative and aliernative
communication (AAC), 311-320
AAC device, 311-313
AAC system, 311-312
age-appropriate, 315
aided input, 311, 319
aided symbols, 311-312
anxiety, 315-316
benefits, AAC, 314
feature matching, 311, 314
feedback, 320
frustration, 315-316
modeling, 319
remnant books, 311, 318
treatment strategies, 317-320
unaided symbols, 311-312
wail time, 311, 319
awareness activitics, 274
axons, 29, 3]

babble, 358

babbling, infants, 75, T9-81
baby sign, 241, 246247

baby talk, 285

backing, 221222, 358

back vowels, 358

BAPA, 176

bar bar, &

barbarian, roois of, 6

basal panglia, 29, 33

behavior, speech evaluation, 149, 155-156
Bermoulli Effect, 29, 37

BESA Articulation, 176

bilabial fricatives, 185, 193, 358

bilingual child, assessment, 167-179
accent, 167169, 177-178
additive bilingualism, 167, 170
articulation tests, 176
BAPA, 176
BESA Articulation, 176
clinical decisions, 177=178
communication breakdowns, 169
consonants correct, 177
CPAC-Spanish, 176
developmental speech goals, 178
dialect, 167169
English language leamner, 167
evidence-based ease history questions,
174, 183
final 5, 172
formal speech assessment tools, 175
Goldman Fristoe Test of Articulation-
Third Edition, Spanish, 176
history, 173-174
home or heart language, 167, 170
informal measures, 175
Interactional Dual Systems. Models, 167,
170
language exposure, 173-174
late 8, 172
multilingual children, 171
PCC-R norms, 177
present development, 174
referral, 172=173
SAM, 176
sequential bilingual learner, 167,
169-170
simultaneous bilingual leamer, 167,
169170
SLAP, 176
speech acquisition summary, 171=-172
specch assessment tools, 175=177
speech development, 171
speech sound disorder, 177178
speech variations, 168
strategies, 175
subtractive bilingualism, 167, 170
template, evidence-based case history,
183
treatment language, 178
biology of speech, 8-10
bladed, 117, 358
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bladed sounds, 185, 194
blends, 358
bombardment, toddlers, 89, 96, 283, 288
bonding;, infants, 75, 82
Bosnian-influenced English, 374
brackets, transcription, 57, 61, 358
brain, 9, 11, 29-34

basal ganglia, 33

brain stem, 29, 33

central nervous system, 31

cerebellum, 33

cortex, 32

corticobulbar nerves, 33

corticospinal nerves, 33

cranial nerves, 33-34

frontal lobe, 32

hemispheres, 31

left hemisphere, 31

neurons, 30-31

occipital lobe, 32

parietal lobe, 32

peripheral nervous system, 31

right hemisphere, 31

spinal nerves, 33

subcortical structures, 32-33

temporal lobe, 32

thalamus, 33
brain stem, 29, 33, 43, 51
broad transcription, 57, 66—67, 358
Broca's area, 29
broenchopulmonary dysplasia (BPD), 142
buccal speech, 358

C

canonical babbling, infants, 75, T79-80
capsule summary, 244

cardiac eonditions, 199

caregivers, hypothesis testing, 186
calegorical perception, infants, 75-77, 81
cell bodies, 29-30

central auditory pathway, 51

central nervous system (CNS), 29-31
cerebellum, 29, 33

changes in manner, 336

channel of communication, &

chemicals, speech, 10

childhood apraxia of speech (CAS), 101, 106

children, speech sound disorders, 17-20,
24
children, talking to, 283-295
baby talk, 285
bombardment, 283, 288
clarification, requests, 289
confirmation, requests, 289
deletions, 283, 202-295
expansions, 283, 290
facilitative talk, 283, 286=-290
family stress, 284
infants, 285-286
minimal pairs, 283, 291-293
maodeling, 283, 288
modified facilitative talk, 283, 290-29]
Matherese, 283-286
old way/new way, 283, 294
parallel talk, 283, 280
requests, confirmation, 283, 289
sell-corrections, 283, 293-295
silent infant, 285
similar sounds, 283, 294-295
sirategic errors, 283, 287-188
therapy talk, 283, 291-295
clarification requests, toddlers, 89, 96, 289
clinical decisions, speech evaluation, 150,
158, 162-163, 177-178
cluster reduction, 118, 221-222,253, 337
cochlea, 43, 50
code switching, 3, 6
cognitive skills, 53-34
comfort zone, infants, 80
communicalion breakdowns, 169
communication disorders, 17
communication history, speech evaluation,
151-152
communication strategies, 89, 97-98,
127-129
commumnication types, 4
community, 16
compression, 43, 45
conductive hearing loss, 49
confirmation requesis, toddlers, 89, 96, 289
consonant clusters, 131, 337
metaphors, 299
phonological processes, 222
preschoolers, 104, 104, 106
students, 114, 117, 117-118
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consonant inveniories, 91, 93, 91-92,
207-208, 208
consonants, 59, 336-337
preschoolers, 102-106
students, 114-115, 115
toddlers, 90-93
touch cues, 301
consonants comect
bilingual child, 177
preschoolers, 103, 103
toddlers, 92-93, 93
consumer interview, research, 323, 329
cooing, infants, 75, 7T8-79
corpus callosum, 29, 31
cortex, 29, 32
corticobulbar nerves, 33
conticospinal nerves, 33
CPAC-Spanish, 176
cranial nerves, 33-34
cultural norms, 18
cultural transmission, 3-4, 6-7, 12
curriculum, students, 122-123, 256-257

D

decibel scales, 47, 50
delayed imitation, 185, 190, 276
deletions, 283, 292-295
demonstrations, 297, 302-305
denasalization, 106, 221-222
dendrites, 29-30
derhoticized, stedenis, 117, 120
deseriptions, 297, 302-3035
developmental disorders, 22
developmental goals, 241-259
baby sign, 241, 246-247
capsule summary, 244
developmentalisis, 242-243
developmental levels, 244-245
distinctive features, 241, 252
facilitative talk, 241, 251
homonyms, 241, 250
how?, 242-243
infanis, speech goals, 244, 244-249
Hands Can Mean, 246-247
helping specch indirectly, 248
maother’s voice, 245-246
Practicing for Speech, 247-248

reciprocal vocalizations, 248
sound-gesture games, 248
That Wonderful Voice, 245-246
interword variability, 241, 250
intraword variability, 241, 250
late &, 241, 255
lexical selection, 241, 249
Motherese, 241, 249
phonological processes, 241-242,
252-253
preschoolers, speech goals, 244,
244-245, 252255
cluster reduction, 253
final consonant deletion, 253
fronting, 253
gliding, 253
intelligibility, 253
labial assimilation, 253
Mastering Sound Classes, 252-253
prevocalic volcing, 253
Feady to Read, 253-254
reduplication, 253
rhyming, 254
speech rate, 254
stopping, 253
syllable deletion, 253
syllables, 254
velar assimilation, 253
word final devoicing, 253
selectivity, 241
speech development hallmarks, 245
speech goals, 244, 244-245
students, speech goals, 244, 255-258
curriculum, 256-257
Difficult Words, 257-258
Late Sounds, 255-257
social isolation, 258
siress, 257
syllables, 257
vowels, 257
toddlers, speech goals, 244, 244245,
249-252
Breaking It Down, 251
Communicate with Words, 249-250
Reducing Homonyms, 250
Reducing Variability, 250-251
what?, 242-243
when?, 242-243
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developmentalists, 242-243

developmental level, speech evaluation,
149, 157, 244-245

developmental speech goals, 178

developmental speech, toddlers, 20

devoicing, preschoolers, 107

diacritics, 355-356, 356

dialect, 3, 6, 16, 167—169

diaphragm, 35

differences, speech, 16

difficult words, students, 114, 118120

diphthongs, 60

disability, speech sound disorders, 18

discrimination training, 263, 272-273, 335
348

disorders, speech, 10=11

distinctive features, 241, 252

distraction activities, 275

diversity, speech sound disorders, 24

dominoes, 4445

dual nature of speech, 3, 7, 10, 12

dynamic assessment, research, 323,
331-332

E

early 8, 335-336
early communication history, speech
evaluation, 152
ears, role in speech, 10, 47
EBP, see evidence-based practice
education history, speech evaluation, 149,
152, 154
cighth grade, 122
elastic medium, 44, 50
electricity, speech, 10
electropalatography (EPG), 297, 303
eleventh grade, 122
elicitation, speech, 200-205
adolescents, 204
adults, 205
infants, 200
preschoolers, 201
students, early grades, 202204
toddlers, 200
emerging consonants, 335, 338-339
endpaints, toddlers, 89, 92-94
energy source, 44, 50

Englishligggmagu leamers (ELL), 113-114,

environmental cues, 53-54
epenthesis, 337
phonological processes, 221-222
preschoolers, 106
students, 118
epiglottis, 29, 37
established consonants, 335, 3318-330
eviluation, speech, 149=160, 162-166
assessment of communication, 149-150
behavior, 149, 155-156
checklist, 162-163
clinical decisions, 150, 158, 162-163
communication history, 151-152
developmental level, 149, [57
early communication history, 152
education history, 149, 152, 154
history, 149151, 162
implementation, 149-150, 159, 163
information sourees, 151-152
intelligibility, 157
language, 149, 156
medical history, 149, 151-153
oral mechanism and hearing, 149, 158
present development, 149-130, 155,
162
referral, 149<151, 162
Sereener of Oral Structure and Function,
1 64—166
severity, 149, 157
social history, 149, 152
social impact, 14%, 153154, 157
speech, 156=157
stimulability, 14%, 157
voice, resonance, and fluency, 149, 157
evidence-based case history questions, 174,
183
evidence-based practice (EBP), 15, 23-24,
323-324
excessive siress or equal stress (EES),
preschoolers, 101, 108
eXercises
frequency of occurrence, 342-343
noenspeech, 307
nonstimulable treatment, 340-341
perceptual training, 344-345, 348-349
phonetic inventories, 209-213
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exercises (comtinued) i
phonetics, 63-71
assimilations, 71 gastrointestinal conditions, 199
notations, 65 generalions, 6=7
sound sequences, 69 Gestalt learning, 89, 97, 127, 129
speech sound classification, 63-64 glial cells, 29=30
stress, 70 gliding, 105, 221-222, 253, 336
syllables, 68 glossopharyngeal nerve, 34
transcription, 66-67 glottal replacement, 221-222
phonological processes, 224-236 glottal stops
speech puzzles, 127, 130-143 hypothesis testing, 185, 193-194
stimulability, 338-339 preschoolers, 105
students, 350=352 glottis, 29, 37

treatment, preschooler, 346-347
expansions, oddlers, 89, 96, 283, 290
expiration, 35-36
expressive vocabalary, 141-142

preschoolers, 109

toddlers, 89-90, 95, 95, 08
external auditory canal, 48
external intercostals, 35

F

facial muscles, 39
facial nerve, 34

facilitative talk, wddlers, 89, 96, 98, 241,

251, 283, 286-290

family stress, 284

favorite sounds, 89, 97, 127-128

feature matching, AAC, 311, 314

leatures, distinctive, preschoolers,
101-102

feedback, 320

fifith grade, 121

final 5, 172

final consonani deletion, 221, 223, 253,
37

final consonant devoicing, 221, 223, 337

first grade, 121

formal specch assessment wols, 175

fourth grade, 121

frequency of occurrence, 263, 268, 268,
335, 342-343

frequency, 29, 38, 43, 4547

fronial lobe, brain, 32

fronting, 105, 221-222 253 328 336

functional aniculation disorders, 22

functional speech disorders, 22

goals, developmental, 24 1-259

baby sign, 241, 246247

capsule summary, 244

developmentalists, 242-243

developmental levels, 244-245

distinctive features, 241, 252

facilitative talk, 241, 251

homonyms, 241, 250

how?, 242-243

infants, speech goals, 244, 244-249
Hands Can Mean, 246-247
helping speech indirectly, 248
mother's voice, 245-246
Practicing for Speech, 247-248
reciprocal vocalizations, 248
sound-gesiure games, 248
That Wonderful Voice, 245-246

interword variability, 241, 250

intraword variability, 241, 250

late B, 241, 255

lexical selection, 241, 249

Motherese, 241, 249

phonological processes, 24 |-242, 252-253

preschoolers, speech goals, 244,
244245, 252=255

cluster reduction, 253
final consonant deletion, 253
fronting, 253
gliding, 253
intelligibility, 253
labial assimilation, 253
Mastering Sound Classes, 252-253
prevecalic voicing, 253
Ready to Read, 253-254
reduplication, 253
rhyming, 254
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speech rate, 254
slopping, 253
syllable deletion, 253
syllables, 254
welar assimilation, 253
word final devoicing, 253
selectivity, 241
speech development hallmarks, 245
speech goals, 244, 244-245
students, speech goals, 244, 255-258
curriculum, 256-257
Difficult Words, 257-258
Late Sounds, 255-257
social isolation, 258
stress, 257
syllables, 257
vowels, 257
toddlers, speech goals, 244, 244-245,
249-252
Breaking It Down, 251
Communicate with Words, 249-250
Reducing Homonyms, 250
Reducing Variability, 250-251
what?, 242-243
when?, 242-243
Goldman Fristoe Test of Articulation-Third
Edition, Spanish, 176
Greeks, 6
grey matter, 20-30
group identity, 3-4, 6, 12

groups, 6

H

hair cells, 43, 50

hand washing, 198

hard palate (maxilla), 29, 40

Hawaiian Creole, 374

hearing level (HL), 47

hearing loss, 49

hemispheres, brain, 31

highest 8, 335, 342

Hindi-influenced English, 376

history, speech evaluation, 149151, 162,
173=-174

home or heart language, 167, 170

homonyms, 241, 250

how?, developmental goals, 242-243

hypernaszal, 29, 39

hypoglossal nerve, 34
hyponasal, 29, 39

hypothesis testing, 185=195, 198-205

ages, 195
bilabial fricatives, 185, 193
bladed sounds, 185, 194
caregivers, 186
delayed imitation, 185, 190
elicitation, speech, 200205
glottal stops, 185, 193-194
immediate imitation, 185, 190
infant vocalizations, 195
infants, 188
labiodental stop, 185, 193
lateral sounds, 185, 194
limitations, 188189
lisped sounds, 185, 194
medical conditions, 187
medical needs, 187
naming, 185, 190
optimal settings, 186187
oral stops, 189
preschoolers, 189, 195
preventable harm, 198-199
published tests, 188
recording speech, 191
sentence completon, 185, 190
speech samples, 189-191
spontanecus speech, 185, 189
strengths, 185-189
students, 189, 195
symbals, 195
testing methods, 187-159
toddlers, 188, 195
transcriptions, 191, 191-193
diacritics, 192-193
infants, 191192
preschoolers, 192
students, 192
symbols, 192-193
toddlers, 192
unaspirated stops, 185, 193
[w] colorimg of [r], 183, 194
wel sounds, 185, 194

idiopathic speech disorders, 22
imitation, 275-276
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immediate imitation, hypothesis testing,
185, 190
immobile structures, 40
impedance, 43, 47, 49
implementation, speech evaluation,
149-150, 159, 163
imcus, 43, 48
independent analysis, toddlers, 89, 91
indexical cues, 53-54
infams, 75-85
babbling, 73, T9-81
bonding, 75, 82
canonical bahbling, 75, 79-80
categorical perception, 75-77, 81
comfon zone, 80
cooing, 75, 78-79
hypothesis testing, 188
intenation, 75-76, §1
Jargon, 75, 80
learning, 81-84
Mothercse, 75, 83-84
nature versus nurure, 52
nonreduplicated babbling, 75, 79
primary auditory corlex, 75, 77
reduplicated babbling, 75, 79
reflexive vocalizations, 75, 78
social routines, familizr, 75, 83-84
sound communication, 75, 80-84
speech development hallmarks, 245
speech goals, 244, 244--249
Hands Can Mean, 246-247
helping speech indirectly, 248
maother’s voice, 245-246
Practicing for Speech, 247-248
reciprocal vocalizations, 248
sound-gesture games, 248
That Wonderful Voice, 245-246
speech inpat, 75, 83
speech perception, 75-77
speech sounds, 79-80
syllables, 79
talking 1o, 285-286
unbom, 76
variegated babbling, 75, 80
vegetative sounds, T8
vocal development, 77, 80-81
vocal play, 75, 79
vocal production, 75, 77

vocal tract, T8

infant vocalizations, 195

infection control guidelines, 198

informal measures, 173

information sources, speech evaluation,
151-152 )

initial consonant deletion, 221, 223, 337

inner ear, 50, 54

inspiration, 35

insurance, speech sound disorders, 17

intelligibility, speech evaluation, 157, 253

intensity, 43

inlensity, 45-47

Interactional Dual Systems Models, 167, 170

intergenerational communication, 6

intergroup communication, &

internal intercostals, 35-36

internal speech, 5-6

International Expert Panel on Mulilingual
Children’s Speech (IEPMCS). 173

Imternational Phonetic Alphabet (IPA),
57-58,72

Intermational Society of Augmentative
and Alernative Communication
(ISAAC), 314

interneurons, 29-30

imterpersonal communication, 46

interword variability, 241, 250

intonation, infants, 75-76, 81

mtraword variability, 241, 250

inverse square low, 43, 46, 54

ion channels, 51

IPA, see International Phonetic Alphabet

J
Jargon, infants, 75, 80

K

key environmenis, 263, 271-272, 335, 241
key words, 263, 271-272
kimdergarten, 121

L

labial assimilation, 105, 135, 221-222, 253
labiodental stop, hypothesis westing, 185, 193
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lamina propria, 29, 37
language, 4, 7-8
language, speech evaluation, 149, 156,
173-174
laryngeal structures, 36
larynx, 29, 36=38
late B, students, 113-116, 115, 172, 241,
255, 335-336, 351
lateral sounds, hypothesis testing, 185,
194
lateralization, 105, 221222, 336
lateralize, students, 116
learning
infants, 81-84
preschoolers, 108=110
students, 122123
toddiers, 95-97
least knowledge method, 263, 265-267
left hemisphere, brain, 31
lexical selection, toddlers, 89, 97, 127-128,
241, 249
limitations, hypothesis testing, 188—189
linguistic cues, 52
lip rounding, 117, 120
lips, 39
lisp, 116
lisped sounds, hypothesis testing, 185, 194
lobes, 29, 32
longitudinal wave, 43, 45, 54
lower respiratory system, 29, 34

M

malleus, 43, 48

mandible, 29, 38

manner changes, 105, 222

manners of prodection, metaphors, 299

mature jargon, toddlers, 89, 97

maxilla, 40

mean length of utterance (MLLU),
preschoolers, 109

mechanical ventilation, 198

medical conditions, hypothesis testing, 187

medical history, speech evaluation, 149,
151-153

medical needs, hypothesis esting, 187

medulla, 43, 51

memory, 53

mental scripts, 5
metaphors, 297-300
annotated dialogue, 300
consonant clusters, 299
manners of production, 299
places of production, 298
syllables, 299
words, 200
metathesis, 106, 221-222, 336
mid &, 336
midbrain, 43, 51
middle ear, 48, 54
midpoints, toddlers, 89, 92-93
minimal pairs, 283, 291-293
mixed hearing loss, 49
maobile structures, 38-39
modeling, toddlers, 89, 96, 283, 288, 319
modified facilitative talk, 283, 290-291
maorphology, preschoolers, 109
most knowledge method 263, 265-267
Motherese, 241, 249, 283-286
infants, 75, 83-84
taddlers, 9506
mother's voice, 245-246
motor neurons, 29-30
multilingual children, 171
multiple baseline design experiments, 330
muscles, 29, 3440
muscles, speech, 9
myelin, 29, 31
myths, speech, 8

N

naming, hypothesis lesting, 185, 190

narrow transcription, 57, 66

nasalization, 106, 221-222

nature versus nurure, 32

neuralogical issues, speech sound dizorders.,
22

neurons, 29-31

neurotransmitters, 29, 31

ninth grade, 122

nonreduplicated babbling, infants, 75, 79

nonspecch exervises, 307

nonstimulable, 263-265, 269, 269-271

notations, 61, 65, 72

number per session, treatment sounds, 271
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o

object naming, 276-277

occipital lobe, brain, 32

oculomotor nerve, 34

old way/new way, 283, 294

olfactory nerve, 34

ongoing information gathening, 323,
328329

onset, 101, 107

oplic nerve, 34

optimal settings, hypothesis testing,
186=187

oral mechanism and hearing, speech
evaluation, 149, 158

oral stops, hypothesis testing, 189

Organ of Coni, 43, 50

ossicular chain, 43, 48, 54

ossicular lever, 49

outer car, 48, 54

oval window, 43

oval window, 50

P

parallel ialk, woddlers, 89, 96, 283, 289
parietal lobe, brain, 32
particle motion, 45
PCC-R norms, 177
percept, 43, 52
perception training, 272-2735
perceptual errors, preschoolers, 108
period, 43, 46
peripheral nervous system (PNS), 20-31
pharmacological intervention, speech sound
disorders, 23
phonation, 29, 36-37
phoneme isolation, 113, 121
phoneme segmentation, 113, 121
phonemes, 57, 61
phonetic inventories, 207-219
consonant inventories, 207-208, 208
exercises, 209-218
toddlers, 89, 91-92
phonetic placement, 263, 269-270, 297,
306-308
phonetics, 57-72
brackets, 57, 61

broad transcription, 57, 6667
consonants, 59
diphthongs, 60
exercises, 63-71
assimilations, 71
notations, 63
sound sequences, 69
speech sound classification, 63-64
siress, 70
syllables, 68
transeription, G6—67
International Phonetic Alphabet (IPA),
57-58, 72
narrow transcrption, 57, 66
nolations, 61, 72
phonemes, 57, 61
slashes, 57, 61
syllables, 68
transcription, 57-58, 66, 72
trachaic stress, 57, 70
variations, 5%
viowels, 60
x becomes y, 57, 61-62
phonetic symbols, 355-356, 356
phonological awareness, 113, 121, 121
phonclogical disorder, 15, 20-22
phonological processes, 221-237
affrication, 221=222
backing, 221-222
cluster reduction, 221-222
consonant clusters, 222
denasalization, 221-222
developmental goals, 241-242, 252-253
epenthesis, 221-222
exercises, 224-236
final consonant deletion, 221, 223
final consonant deveicing, 221, 223
fronting, 221-222
gliding, 221-222
glottal replacement, 221-222
initial consonant deletion, 221, 223
labial assimilation, 221-222
lateralization, 221-222
manner changes, 222
metathesis, 221-222
nasalization, 221-222
place changes, 222
preschoolers, 101-102, 105=106, 135-136
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prevocalic voicing, 223
reduplication, 221, 223
sound reversals, 222
stopping, 221-222
syllable deletion, 221, 223
syllables, 223
velar assimilation, 221-222
vocalization, 221, 223
vowel neutralization, 221, 223
phonology, 3,7, 12
phonomotor disorders, 22
physiological warning signs, 198-199
picture naming, 276-277
pinna, 43, 48
pitch, 29, 37-38
place changes, 105, 222, 336
places of production, metaphors, 298
pleural linkage, 29, 35
pons, 43, 51
positests, 323, 327-328
preschoolers, 101-111
affrication, 106

childhood apraxia of speech (CAS), 101,

106
consonant clusters, 104, 104, 106
consonants correct, 103, 103
consonants, [02-106
denasalization, 106
devoicing, 107
epenthesis, 106
excessive stress or equal stress (EES),
101, 108
expressive vocabulary, 109
features, distinctive, 101-102
fronting, 105
gliding, 105
glottal stop, 105
hypothesis testing, 189, 195
Iabial assimilation, 105
lateralization, 105
learning, 108-110
manner changes, 105
mean length of utterance (MLL), 109
metathesis, 106
morphology, 109
nazalization, 106
onset, 101, 107
perceplual errors, 108

3
85

phonological processes, 101102,
105=106, 135136
place changes, 105
prevocalic voicing, 107
primary stress, 101, 107
reduplication, 107
thyme, 101, 107
rime, 101, 107
sound communication, 101, 108-11]
sound reversals, 106
speech development hallmarks, 245
specch errors, 105-108
specch goals, 244, 244245 2522255
cluster reduction, 253
final consonant deletion, 253
fronting, 253
gliding, 253
intelligibility, 253
labial assimilation, 253
Mastering Sound Classes, 252-253
prevocalic voicing, 253
Ready to Read, 253-254
reduplication, 253
rhyming, 254
speech rate, 254
stopping, 253
syllable deletion, 253
syllables, 254
velar assimilation, 253
waord final devoicing, 253
speech perception, 101-102
speech production, 101-108
speech sound disorders, 24
stopping, 105
stress, 102, 107-108
syllable deletion, 107
syllables, 102, 107
syitax, 109
treatments sounds, 271
velar assimilation, 105
vocalization, 106
vowel newtralization, 106
vowels, 102, 106
present development, speech evaluation,
149150, 155, 162, 174
pretests, 323, 327-328
preventable harm, hypothesis testing,
198-199



290

INDEX

prevocalic voicing, 107, 223, 253, 337
primary auditory cortex
infants, 75, 77
toddlers, 90
primary motor conex, 29
primary siress, preschoolers, 101, 107
production, speech, 29-41
abdominal muscles, 36
abduction, 29, 37
action potential, 29-30
adduction, 29, 37
alveoli, 29, 34
axons, 29, 31
basal ganglia, 29, 33
Bermoulli Effect, 29, 37
brain stem, 29, 33
brain, 29-34
Broca's area, 29
cell bodies, 29-30
central nervous system (CNS), 29-31
cerebellum, 29, 33
corpus callosum, 29, 31
corex, 29, 32
dendrites, 29-30
diaphragm, 35
epiglottis, 29, 37
expiration, 35-36
external intercostals, 35
facial muscles, 39
frequency. 29, 38
glial cells, 20-30
glotis, 29, 37
grey matter, 29-30
hard palate (maxilla), 29, 40
hypemasal, 29, 39
hyponasal, 29, 39
immobile structures, 40
inspiration, 35
internal intercostals, 35-36
inlermeurons, 29-30
lamina propria, 29, 37
laryngeal struciures, 36
larynx, 29, 36-38
lips, 39
lobes, 29, 32
lower respiratory system, 29, 34
mandible, 29, 38
maxilla, 40

mobile siructures, 38-39

MOr neurons, 20-30

muscles, 29, 34-40

myelin, 29, 31

newrons, 29-31

neurolransmitters, 29, 31

peripheral nervous system (PHNS),
20-31

phonation, 29, 36-37

pitch, 29, 37-38

pleural linkage, 29, 35

primary motor cortex, 29

SENs0TY neurons, 29-30

soft palate (velum), 29, 39

speech articulation, 29, 3840

swallowing, 39

synapse, 29, 31

teeth, 40

thalamus, 29, 33

tongue, 29, 38

true vocal folds, 29, 37

upper jaw (palatine bone), 29, 40

velopharyngeal port, 29, 39

vestibular (false) vocal folds, 29, 37

voicing, 37

Wemicke's area, 29, 32

white matter, 29, 31

promoting awareness, 263, 274, 273-275,

335,348

published tests, hypothesis testing, 188
puzzles, speech, 127-144

assimilations, children, 130-131
communication strategies, 127-129
consonant clusters, 131
exercises, 127, 130-143
expressive vocabulary, 141-142
favorite sounds, 127=128

Gestalt learning, 127, 129

labial assimilation, 135

lexical selection, 127-128
phonclogical processes, 135-136
regression, 127, 132-133, 137
selectivity, 127

sound addition, 139-140

speech ermors, 137

velar assimilation, 135

word recipes, 127-129, 134
word-based learning, 127-128
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R

rarefaction, 43, 45
[r] colored vowels, 114
reception, speech, 43-51

cochlea, 50

compression, 45

dominoes, 44—45

ears, 47

external auditory canal, 48

frequency, 45-47

hair eells, 50

hearing level (HL), 47

hearing loss, 49

impedance, 47, 49

incus, 48

inner ear, 50, 54

intensity, 45-47

inverse square law, 46, 54

ion channels, 51

longitudinal wave, 45, 54

malleus, 48

middle ear, 48, 54

Organ of Corti, 50

assicular chain, 48, 54

ossicular lever, 49

outer car, 48, 54

oval window, 50

particle motion, 45

period, 46

pinna, 48

rarefaction, 45

sensation level (SL), 47

sound gencration, 4445

sound pressure level (SPL), 47

sound waves, 4447, 54

stapes, 48

time, 45, 47

transverse wave, 54

tympanic membrane, 48

wavelength, 46

window size, 49
reciprocal vocalizations, 248
recording speech, hypothesis testing, 191
reduplicated babbling, infants, 75, 79
reduplication, 107, 221, 223, 253, 337
referral, speech evaluation, 149-151, 162,

172-173

reflexive vocalizations, infants, 75, 78
regression, 127, 132-133, 137
Rehabilitation Engineering Research Center
on Augmentative and Allernative
Communication (RERC-AAC), 314
relational analysis, toddlers, §9, 92
remnant books, 311, 318
requests, confirmation, 283, 289
requirements, sound, 44, 50
research, 323-332
consumer interview, 323, 329
dynamic assessment, 323, 331-332
evidence-based practice (EBP), 323-324
fronting, 328
multiple baseline design experiments,
330
ongoing information gathering, 323,
328-329
posttests, 323, 327-328
prelests, 323, 327-328
Scottish Intercollegiate Guidelines
Metwork (SIGN), 323-326
single-subject design experiment, 323,
329-330
standardized tesis, 327
support levels, 324
treatment options, 324326
treatment progress, 326-330
rhyme awareness, 113, 121
rhyme, preschoolers, 101, 107, 254
right hemisphere, brain, 31
rime, preschoolers, 101
Russian-influenced English, 375

=

SAM, 176

school demands, 120

scientific vocabulary, 122

Scottish Intercollegiate Guidelines Metwork
(SIGN), 3231326

Screener of Oral Structure and Function,
164—166

second grade, 121

seizures, 199

selectivity, toddlers, 89, 127, 241

self-corrections, 279, 283, 293295

sensation level (SL), 47
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sensorineural hearing loss, 49 perceptual training, 344345, 348-349
Sens0ry cucs, 52, 54 stimulability, 338-339
Sens0rY neurons, 29-30 students, 350-352
sentence completion, 185, 190, 277 treatment, preschooler, 346-347
sequential bilingual leamer, 167, 169-170 final consonant deletion, 337
sevenih-tenth grade, 122 final consonant deveicing, 337
seventy, speech evaluation, 149, 157 frequency of occurrence, 335, 342-343
shaping, 263, 269-270, 297, 306-308 fronting, 336
shon deseriptions, 278 gliding, 336
shunts, 199 highest 8, 335, 342
sign language, 4 initial consonant deletion, 337
SIGN, see Scottish Intercollegiate key environment, 335, 241

Guidelines Metweork late &, 335-336, 351
similar sounds, 283, 294-295 lateralization, 336
simultaneous bilingual learner, 167, metathesis, 336
169=170 mid 8, 336
Singapore Collogquial English (SCE), 377 phonological processes, 221-237
single-subject design experiment, 323, place changes, 336
329-330 prevocalic veicing, 337
sixth grade, 121 promoting speech awarencss, 3335, 348
SLAP 176 reduplication, 337
slashes, transeription, 57, 61 zound reversal, 3136
social history, speech evaluation, 149, 152 stopping, 336
social impact, speech evaluation, 149, syllable deletion, 337
153-154, 157 syllables, 337
social isolation, 258 tilde, 335, 342
social routines, familiar, infants, 75, 83-84 velar assimilation, 336
sociolect, 3, 6 wvocalization, 337
soft palate (velum), 29, 39 vowels, 337
sound addition, 139-140 sound generation, 44—45
sound communication sound-gesture games, 248
infants, 75, 80-84 sound pressure level (SPL), 47
preschoolers, 101, 108-111 sound reversals, 106, 222, 336
students, 113, 120-122 sound sequences, 69
toddlers, 89, 94-97 sound waves, 44—47, 54
sound decisions, 335-353 Spanish-influenced English, 373
changes in manner, 336 spectography, 297, 306
cluster reduction, 337 speech
consonant clusters, 337 articulation, 29, 38-40
consonanis, 336-337 assessment tools, 175-177
discrimination training, 335, 348 biology of, 8-10
carly 8, 335-336 chemicals, 10
emerging consonants, 335, 338-339 communication, toddlers, 9495
epenthesis, 337 development, 171
established consonants, 335, 338-339 development hallmarks, 245
exercises, 338-352 differences, 16
frequency of occurrence, 342-343 disorders, 10-11, 22, 39

nonstimulable treatment, 330-341 electricity, 10
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errors, 105-108, 116=119, 137
evaluation, 149=160, 162-166
asgessment of communication,
149-150
behavior, 149, 155-156
checklist, 162-163
clinical decisions, 150, 158, 162—163
communication history, 151-152
developmental level, 149, 157
early communication history, 152
education history, 149, 152, 154
history, 149-151, 162
implementation, 149-150, 159, 163
information sources, 151-152
intelligibility, 157
language, 149, 156
madical history, 149, 151-153
oral mechanism and hearing, 149, 158
present development, 149-150, 155,
162
referral, 149-151, 162
Screener of Oral Structure and
Function, 164—-166
severity, 149, |57
social history, 149, 152
social impact, 149, 153-154, 157
speech, 156157
stimulability, 149, 157
voice, resonance, and fuency, 149,
157
goals, 244, 244-245
input, infanis, 75, 83
myths, &
perceplion, 3, 8-9, 4344
infants, 7577
preschoolers, 101-102
toddlers, B9-90, 94, 98
practice, 275-280
delayed imitation, 276
imitation, 275-276
object naming, 2T6=277
picture naming, 276-277
self-corrections, 279
sentence completions, 277
short descriptions, 278
spontanecus speech, 278
story retell, 277-278
therapy talk, 278-280

production, 29=41
abdominal muscles, 36
abduction, 29, 37
action potential, 29-30
adduction, 29, 37
alveoli, 29, 34
axons, 29, 31
basal ganglia, 29, 33
Bemoulii Effect, 29, 37
brain stem, 29, 33
brain, 29-34
Broca's area, 29
cell badies, 29-30
central nervous system (CNS), 29-3)
cerebellum, 29, 33
corpus callosum, 29, 31
cortex, 29, 32
dendrites, 29-30
diaphragm, 35
epiglottiz, 29, 37
expiration, 35-36
external intercostals, 35
facial muscles, 39
frequency, 29, 38
glial cells, 20-30
glottis, 29, 37
grey matter, 29-30
hard palate (maxilla), 2%, 40
hypemnasal, 29, 39
hyponasal, 29, 39
immaobile structures, 40
inspiration, 35
internal intercostals, 35-36
interneurans, 29-30
lamina propria, 29, 37
laryngeal structures, 36
larynx, 29, 36-38
lips, 39
lobes, 29, 32
lower respiratory system, 29, 34
mandible, 29, 38
maxilla, 40
mebile structures, 38-39
motor newrons, 29-30
muscles, 29, 34-40
myelin, 29, 31
neurons, 29-31
neurotransmitters, 29, 31
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speech feantinued) domi
production {eontinued) c:::':f;‘-‘&“‘*‘“

peripheral nervous system (PNS),
29-31]

phonation, 29, 36-37

pitch, 29, 37-38

pleural linkage, 29, 35

preschoolers, 101-108

primary motor cortex, 29

SCNSOrY neurons, 29-30

sofl palate (velum), 29, 39

speech articulation, 29, 3840

students, 113-119

swallowing, 39

synapse, 29, 31

teeth, 40

thalamus, 29, 33

toddlers, 89-94

tongue, 29, 38

true vocal folds, 29, 37

upper jaw {palatine bone), 29, 40

velophanmgeal port, 29, 39

vestibular (false) vocal folds, 29, 37

voicing, 37

Wemicke’s area, 29, 32

while matter, 29, 31

puszles, 127-144

assimilations, children, 130131

communication strategies, 127-129

consonant clusters, 131

exercises, 127, 130-143

expressive vocabulary, 141-142

favorite sounds, 127-128

Gestalt leaming, 127, 129

labial assimilation, 135

lexical selection, 127-128

phonological processes, 135-136

regression, 127, 132=133, 137

selectivity, 127

sound addition, 139-140

speech emrors, 137

velar assimilation, 135

word-based learing, 127-128

word recipes, 127-129, 134

rate, 254

reception, 43-51
cochlea, 50
compression, 45

external auditory canal, 48
frequency, 4547
hair cells, 50
hearing level (HL), 47
hearing loss, 49
impedance, 47, 49
incus, 48
inmer ear, 50
intensity, 45-47
inverse square law, 46
ion channels, 51
longitudinal wave, 45
malleus, 48
middle ear, 48
Organ of Corti, 50
ossicular chain, 48
ossicular lever, 49
outer ear, 48
oval window, 50
particle motion, 45
period, 46
pinna, 48
rarefaction, 45
sensation level (SL), 47
sound generation, 4445
sound pressure level (SPL), 47
sound waves, 44-47
slapes, 48
time, 45, 47
tympanic membrane, 48
wavelength, 46
window size, 49
samples, hypothesis testing, 159-191
study of, 34
sounds, infanis, 79-80
variations, 168
speech acquisition summary, 171-172
The Speech Chain, 10
speech development, 120, 171
Speech Evaluation Checklist, 162-153
speech perception, 3, 8-9, 43-44, 5154
attention, 53
auditory nerve, 51
beginning, 52
brain stem, 51
central auditory pathway, 51
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cognitive skills, 53-54

environmental cues, 53-354

indexical cues, 53-54

linguistic cues, 52

medulla, 51

memaory, 33

midbrain, 51

percept, 52

pons, 51

Sensory cues, 52, 54

SPLICE, 52-54

students, 113-114
speech reception, 43-51

cochlea, 50

compression, 45

dominoes, 4d4-435

ears, 47

external auditory canal, 48

frequency, 4547

hair cells, 50

hearing level (HL), 47

hearing loss, 49

impedance, 47, 49

incus, 48

inner car, 50, 54

intensity, 45-47

inverse square law, 46, 54

ion channels, 51

longitudinal wave, 45, 54

malleus, 48

middle ear, 48, 54

Organ of Corti, 50

ossicular chain, 48, 54

ossicular lever, 49

outer ear, 48, 54

oval window, 50

particle motion, 45

period, 46

pinna, 48

rarefaction, 45

sensation level (SL), 47

sound generation, dd4-45

sound pressure level (SPL), 47

sound waves, 44—47, 54
stapes, 48

time, 45, 47

transverse wave, 54
tympanic membrane, 48

wavelength, 46
window size, 49
speech sound classification, 63-64
speech sound disorders, 15-25, 177=178
articulation disorders, 20-22
children, 17-20, 24
cultural norms, 18
defined, 16
disability, 18
diversity, 24
evidence-based practice, 23-24
help available, 22-23
insurance, 17
neurological issues, 22
pharmacological intervention, 23
phonological disorders, 20-22
pillg, 23
preschoolers, 24
study of, 16-17
spelling words, 122
spinal accessory nerve, 34
spinal ncrves, 33
SPLICE, 43, 52-54
spontaneous speech, 185, 189, 278
standardized tests, 327
stapes, 43, 48
stimulability, speech evaluation, 149, 157
stimulable treatment sounds, 263-265,
271-272
stopping, 105, 221-222, 253, 336
story retell, 277=278
strategic errors, toddlers, 89, 96, 283, 287-258
strategies, bilingual assessment, 175
strengths, hypothesis testing, 188189
stress, 70
preschoolers, 102, 107-108
students, 119, 257
toddlers, 90, 94
students, 113-124
[r] colored vowels, 114
adult learning, 124
age ol acquisition, 115, 117
alliteration awareness, 113, 121
bladed, 117
cluster reduction, 118
consonant clusters, 114, 117, 117118
consonants, 114115, 115
curriculum, 122-123
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students foondinmed) subtractive bilingualism, 167, 170

derhoticized, 117, 120
difficult words, 114, 118-120
eleventh grade, 122
English language learmers (ELL),
113-114
cpenthesis, 118
first grade, 121
hypothesis testing, 189, 195
Kinderganien, 121
late &, 113-116, 115
lateralize, 116
leamning, 122-123
lip rounding, 117, 120
lisp, 116
phoneme isolation, 113, 121
phoneme segmentation, 113, 121
phonological awareness, 113, 121, 121
rhyme awareness, 113, 121
school demands, 120
scientific vocabulary, 122
second grade, 121
seventh-tenth grade, 122
sound communication, 113, 120-122
speech development hallmarks, 245
speech development, 120
speech errors, 116-119
specch goals, 244, 255-258
curriculum, 256-257
Difficult Words, 257-258
Late Sounds, 255-257
social isolation, 258
stress, 257
syllables, 257
vowels, 257
speech perception, 113114
speech production, 113-119
spelling words, 122
stress, 119
syllable segmentation, 113, 121
syllables, 118119
third-sixth grade, 121
tongue blade, 117
twelfth grade, 122

supporting communication, 31 1-320
AAC device, 311-313
AAC system, 311-312
age-appropriate, 315
aided input, 311, 319
aided symbols, 311-312
American Speech-Language-Hearing
Association (ASHA), 314
anxiety, 315-316
augmentative and alternative
communication (AAC), 311-320
benefits, AAC, 314
feature matching, 311, 314
feedback, 320
frustration, 315-316
International Society of Augmentative
and Alternative Communication
(ISAAC), 314
modeling, 319
Rehabilitation Engineering Rescarch
Center on Augmentative and
Alternative Communication
(RERC-AAC), 314
remnant books, 311, 318
treatment strategies, 317-320
unaided symbaols, 311-312
wait time, 311, 319
suppor levels, research, 324
swallowing, 39
ayllables
deletion, 107, 221, 223, 253, 337
infants, 79
metaphors, 299
phonological processes, 223
preschoolers, 102, 107, 254
segmentation, 113, 121
students, 118119, 257
toddlers, 90, 93
transcription, 68
symbals, hypothesis testing, 195
synapse, 29, 31
syniax, preschoolers, 109

vowels, 118 T
study of speech, 3-4
study of speech sound disorders, 16-17 tactile cues, 297, 300-302
subcortical structures, brain, 32-33 talk, 3-4, 11-12
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teeth, 40
template, evidence-based cage history, 183
temporal lobe, brain, 32
tenth grade, 122
testing methods, hypothesis testing,
187=189
thalamus, 29, 33
theory of mind, 3, 5
therapy talk, 263, 278-280, 283, 291-205
third-sixth grade, 121
thought, 3-4, 12
tilde, 335, 342
time, 43, 45, 47
TM, see tympanic membrane
toddlers, 8999
bombardment, 89, 96
clarification requests, 89, 96
communication strategies, 89, 97-98
confirmation requests, 89, 96
congonant inventories, 91, 93, 9192
consonants correct, 92-93, 93
consonants, 90-93
development, speech, 90
endpoints, 89, 92-94
expansions, 89, 96
expressive vocabulary, 89-90, 95, 95,
98
facilitative talk, 89, 96, 98
favorite sounds, 39, 97
Gestalt learning, 89, 97
hypothesis testing, 188, 195
independent analysis, 89, 91
learning, 95-97
lexical selection, 89, 97
mature jargon, 89, 97
midpoints, 89, 92-93
modeling, 89, 96
Motherese, 95-96
parallel talk, 8%, %6
phonetic inventories, 89, 91-92
primary auditory cortex, 90
relational analysis, 89, 92
selectivity, 89
sound communication, 89, 94-97
speech development hallmarks, 245
speech for communication, 94-95
speech goals, 244, 244-245, 249-252
Breaking It Down, 251

Communicate with Words, 249-250
Reducing Homonyms, 250
Reducing Variability, 250-251
specch perception, 89-90, 94, 98
speech production, 89-94
slrategic emrors, 89, 96
stress, 90, 94
syllables, 90, 93
treatment sounds, 271
vowels, 90, 93-94
word recipes, 89, 97
word-based leaming, 89, 97
tongue, 29, 33, 304
tongue blade, 117
touch cues, 297, 300-302, 301
1oy washing, 198
tracheostomy, 199
transcription, 5758, 66-67, 72
hypothesis testing, 191, 191195
diacritics, 192-193
infants, 191-192
preschoolers, 192
students, 192
symbals, 192-193
toddlers, 192
transverse wave, 54
treatment language, 178
treatment options, 324-126
treatment progress, 326=330
treatment sounds, 263-281
age of acquisition, 263, 267-268
awareness activities, 274
discrimination training, 263, 272-273
distraction activities, 275
frequency of oceurrence, 263, 268, 268
imitation, 275-276
key environments, 263, 271-272
key words, 263, 271-272
least knowledge method, 263, 265-267
most knowledge method 263, 265-267
nonstimulable, 263-265, 269, 260-271
number per session, 271
perception training, 272=275
phonetic placement, 263, 269-270
preschoolers, 271
promoting awareness, 263, 274, 273-275
selecting, 264
shaping, 263, 269-270
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treatment sounds foomfinued)
speech practice, 275-280
delaved imitation, 276
imitation, 275-276
object naming, 276-277
picture naming, 276-277
self-comrections, 279
sentence completions, 277
shont descriptions, 278
spontanecus speech, 278
story rewell, 277-278
therapy talk, 278-280
stimulable, 263-265, 271-272
therapy talk, 263
toddlers, 271
treatment tools, nonstimulable sounds,
269
treatment strategies, AAC, 317-320
treatment time, 276
treatment (ools, nonstimulable sounds, 269
trigeminal nerve, 34
trochaic siress, 57, 70
trochlear nerve, 34
true vocal folds, 29, 37
Turkish-influenced English, 378
twelfth grade, 122
tympanic membrane, 43, 48

u

ultrasound, 197, 306

unaided symbols, AAC, 311-312

unaspirated stops, hypothesis testing, 185,
193

unbom infants, 76

upper jaw (palatine bone), 29, 40

v

vagus nerve, 34

variations, phonetics, 58

variegated babbling, infants, 75, 80
vegelative sounds, infants, 78

velar assimilation, 105, 135, 221-222, 253,
336
velopharyngeal port, 29, 39
vestibular (false) vocal folds, 29, 37
vestibulocochlear nerve, 34
vibration source, 44, 50
Wisi-Pitch, 297, 306
visual phonics, 197, 300-302
vocal development, infants, 77, 80-81
vocal play, infanms, 75, 79
vocal production, infants, 73, 77
vocal tract, infants, 78
vocalization, 106, 221, 223, 337
woice, resonance, and fluency, speech
evaluation, 149, 157
woicing, 37, 301
vowels, 60, 337
newtralization, 106, 221, 223
preschoolers, 102, 106
students, 118, 257
toddlers, 90, 93-94

w

wail time, AAC, 311,319

wavelength, 43, 46

[w] coloring of [r], hypothesis testing, 185,
194

Wernicke's area, 29, 32

wel sounds, hypothesis testing, 185, 194

what?, developmental goals, 242-243

when?, developmental goals, 242-243

white matter, 29, 31

window size, 49

word final devoicing, 253

word recipes, toddlers, 89, 97, 127-129, 134

word-based learning, toddlers, 89, 97,
127-128

words, metaphors, 299

x
x becomes y, 57, 61-62
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