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Preface

Over the past few decades, we have seen
medical treatments described as “miracles”
become standards of care. The widespread
adoption of universal newborn hearing
screening (UMNHS) has opened the doors
for so many children with hearing loss and
their families. Because of earlier identifi-
cation of hearing loss, these children can
receive advanced hearing technology—
such as digital hearing aids—within the
first days or weeks of life. Digital hearing
aids allow access to environmental sounds
and spoken language unlike ever before.
And when digital hearing aids cannot
provide enough benefit, cochlear implants
can take children from a world of mostly
silence to hearing laughter, music, and,
most importantly, their parents’ or care-
givers’ voices. All of these advances are
taking place within the framework of a
very complex healthcare system that can
be challenging for everyone involved.
However, one advantage that the man-
agement of pediatric hearing loss has over
other healthcare areas is the collaborative
nature that most professionals support
and the range of resources available.

P R FpM e R e () G j

Our goal in writing this book is to equip
you with the knowledge, insights, strat-
egies, and tools that will enable you to
provide evidence-based practices when
assessing the communication abilities of
children with hearing loss. To adequately
assess any child with hearing requires the
cooperation of the child’s family and col-

laboration with a range of professionals.
While most of healthcare practices today
reside in “silos” where each discipline
practices its area of expertise with little
or no awareness of what others are doing,
pediatric hearing loss is different. We are
ahead of the curve in working collabora-
tively with other disciplines, but there is
always room for improvement.

This book evolved out of the 2010
OFTION Schools, Inc. meeting in Memphis,
Tennessee in which there were teachers
of the deaf and hard of hearing, speech-
language pathologists, audiologists, law-
yers, and psychologists present. A survey
was conducted on the assessments com-
pleted by all of the schools. The survey
revealed that these programs used a total
of 66 measurements to assess listening,
speech, language and cognition in the
children they were serving. It was surpris-
ing, to say the least, that such a variety
of instruments was used. This survey also
raised many questions! Programs wanted
to know why certain measures were being
used, what the measures assess, whether
the measures were valid, and so forth.
From these questions, a resource guide
was created. OPTIOMNSchools, Inc., has
graciously agreed to share this wonderful
resource in this book (see Appendix A).

Another reason for this book is that
we often hear: "Is it necessary to have
all these tests, assessments, and evalua-
tions?” “Why does my child have to be
re-evaluated so frequently?” “We already
have the diagnosis of hearing loss, why
do we need to go to 77 [Fill in the
blank—genetics, ophthalmology, psy-
chologist, family support group, early

vii



wiii

Assessing Listening and Spoken Longuage in Chitdren With Hearing Loss

intervention, etc.). So, we answer with a
question: “How do you start, or modify,
intervention if you don’t have an assess-
ment that drives the plan?”

Finally, university training programs,
especially those in deaf education, speech-
language pathology, and audiology, have
not changed quickly enough in light of the
increased complexity of hearing health
care. It is nearly impossible to cover all of
the topics relevant to our areas of study as
evidence-based prachices, service delivery
maodels, and treatment approaches con-
tinue to evolve due to new advancements
in technology, systems, and research. Our
university training programs continue to
be 1, 2, or 4 years—depending on the dis-
cipline. Curricula have changed but not
the number of credit hours. One noted
difference is that audiology changed from
a 2-year master's program to a 4-year
clinical doctorate as the terminal degree.
Perhaps speech-language pathology will
follow and will soon—within the next
decade—require a clinical doctorate prior
to licensure and certification. We hope that
this text will help to augment the training
of new graduates who are starting their
careers as well as add to the knowledge
of seasoned professionals who now find
themselves serving children with hear-
ing loss who are learning to listen and use

spoken language.

o RAUDIENGE
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Assessing Listening and Spoken Language
in Children With Hearing Loss is relevant
to administrators, government agencies,
university training programs, teachers
of the deaf and hard of hearing, special
needs teachers, regular education teach-

ers, audiologists, speech-language pathol-
ogists, psychologists, and physicians. The
content is applicable to multiple settings,
including but not limited to, community
speech and hearing centers, university
training programs, hospitals, outpatient
practices, private practices, state agen-
cies, and most importantly, early interven-
tion, preschools, and elementary through
high school educational programs. The
wide applicably of this book’s content is
in keeping with the principle that care is
provided through a complex system of
sites, services, and relationships, and that
we must work together to ensure the best
possible outcome for the child and family
we are serving,.
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The book is divided into three parts: Foun-
dations in Assessments, Assessments, and
Beyond the Assessments: Components to
Consider. We are grateful to the outstand-
ing contributing authors who gave their
time to share their knowledge and exper-
tise about best practices, which are based
on the research and evidence available at
this time of publication. For each chapter,
there are key points to guide the reader,
words that are bold can be found in the
glossary, and resources mentioned are
listed in the back of the book.

B Chapter 1: Assessing a Child With
Hearing Loss: Past, Present, and
Future
The focus of this chapter sets the
stage for the various evaluations
that a child will have and the
importance of having a multidis-
ciplinary, interprofessional team.
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B Chapter 2: Assessment Tools:
Evaluating Our Measurements
This chapter covers standardized
and norm referenced tests, criterion
referenced tests, reliability, validity,
and questionnaires. This chapter
helps the reader understand how
to select a test that assesses what he
or she needs based on the child’s
functioning at the time.

m Chapter 3: Medical Assessment
This chapter provides an overview
of the medical workup that a
child may undergo following the
diagnosis of hearing loss, including
genetics, ophthalmology, and
otolaryngology.

B Chapter 4: Auditory Assessments
The auditory assessments chapter
covers objective and behavioral
testing, understanding the
audiogram, assessing functional
listening, and provides suggestions
for monitoring hearing status.

® Chapter 5: Speech Production
Assessment
Evaluating speech production
is critical to developing spoken
language. This chapter discusses
an effective process for evaluating
vocalizations and a child’s
development of speech, and the
chapter also includes, for the
first time in print, a new tool for
assessing speech production, The
Paterson-Cole Phonologic Evaluation
Procedure, (PC-PEP),

B Chapter & Language Assessment
of Children With Hearing Loss
This chapter provides an overview
of the process of selecting
receptive and expressive language
assessments, how some can be
modified without invalidating the

results, specific adaptations that
may be used—in some cases—that
may be necessary. The chapter ends
with a comprehensive assessment
protocol that can be used to
accurately evaluate the language
performance of any child with
hearing loss.

Chapter 7: Psychoeducational
Assessment

Understanding the psycho-
educational component is

essential in setting realistic
expectations with the family and
educational programming. This
chapter provides an overview of
psychoeducational assessments
provided to children with hearing
loss,

Chapter 8: Literacy Assessment
Reading is an auditory task. This
chapter provides the framewaork

in which a child needs to develop
literacy skills and how to assess the
child with hearing loss in mastering
these skills.

Chapter 9: Assessment of the
Listening Environment

Assessing the listening environment
in the home, child care setting,

and for educational environment is
critical to ensure that the child has
auditory access to spoken language.
In adverse listening environments,
children exert more energy trying to
listen and may be accused of being
distracted and “not listening” when
the environment is not conducive to
auditory learning,.

Chapter 10: Hearing Aid
Assessment

Assessing the functioning of the
hearing aids is key to ensuring the
child has access to environmental
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sounds and spoken language. This
chapter focuses on how hearing
aids should be programmed based
on evidence-based practices and
red-flags for when the hearing aids
may not be performing as needed.

B Chapter 11: Cochlear Implants
Assessment
As FDA guidelines continue to
change, more people are electing
to receive cochlear implants to

improve their hearing. This chapter
addresses candidacy, assessments
of the cochlear implant system,
and red flags for when the cochlear
implant may be not performing as
expected.

8 Chapter 12: Supporting Families
Through the Assessment
Family-centered care is paramount
to the success of the child
learning to listen and use spoken
language. This chapter discusses
how professionals can provide
appropriate family support through
a family-centered care perspective
and what that looks like in today's
practice.

B Chapter 13: Assessment
Considerations for Children With
Hearing Loss Who Are Culturally

and Linguistically Diverse
Although the most prominent
language in the United States
is English, the US is not a
monolingual country. This chapter
describes special considerations
speech-language pathologists,
audiologists, and educators should
take into account when evaluating
the speech and language of non-
English-speaking children.

® Chapter 14: From Assessment to

Intervention

Putting the pieces together in the

development of an intervention

or treatment plan is always a
difficult task. This chapter provides
general guidelines for professionals
to consider when interpreting

their test results and formulating
appropriate short and long term
goals.

Y 0 T I R R T B E G

How do you describe a child who has
additional needs and/or diagnoses? We
all have been taught that we are a per-
son first before anything. Through the
years, we have heard terms like deaf child
or deaf and hard of hearing child, and more
recently—a child who is deaf or hard of
hearing, a child with hearing impairment,
or a child with hearing loss. By taking a
lesson from Dr. Karen Anderson, we chose
to use the term child with hearing loss for
this book. As Dr. Anderson has shared, the
terms deaf and hard of hearing do not nec-
essarily relate to audiometric thresholds
(mild, moderate, severe, or profound),
Functional hearing varies regardless of
what the unaided thresholds or real ear
measurements reveal. A person’s identity
comes from within that person and their
supporting environment. Kent (2003)
revealed that the majority of students with
hearing loss (55.8%) did not self-identify
as having a hearing disability. The choice
of wording of children with hearing loss for
this book was not a trivial matter. We
acknowledge that the Deaf Community has
experienced no loss, and we also do not
wish to reinforce the notion that we are
trying to “fix” a child with hearing loss. In
light of research revealing that more chil-
dren are born into a family with normal
hearing (Mitchell & Karchmer, 2004), more
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families are choosing listening and spo-
ken language (Alberg, Wilson & Roush,
2006), and how children are identifying
themselves only as persons with a “hear-
ing problem” (Kent, 2003), we elected to
use the term, child with hearing loss.

Another terminology note is that we
also elected, in most cases, to use the word
Sfamily instead of parent or parents. This is
an attempt to include all the significant
people who care for the child: aunts,
uncles, cousins, grandparents, parents,
adopted parents (i.e,, forever parents),
foster parents, siblings, and neighbors.
There are a few places where parent is
used due to the context of the sentence.
Please note that we still mean to include
all the people who care for and support
the child with hearing loss.

In closing, we are pleased to share
this incredible resource with you. While
it is focused on assessment of children
with hearing loss, many of the diagnostic
principles and strategies discussed apply
to other children with special needs or
unique diagnoses. While it is impossible
to provide all of the information needed
on the topic of assessment of listening and
spoken language in a single text, we do
know that the information provided will
be invaluable to those professionals who
are serving children with hearing loss
and their families. Assessment guides
intervention, and without comprehensive

diagnostic processes, children with hear-
ing loss may not receive the appropriate
intervention, treatment, or educational
support that meet their specific communi-
cative or learning needs. Through assess-
ment and ongoing data collection and
performance tracking, professionals can
ensure that each intervention or treatment
session is designed to facilitate the child’s
listening, speech, language, cognition,
and conversational competence. Interven-
tion tailored to individual learning needs
maximizes outcomes; and, as profession-
als, we all want the children with hearing
loss we are serving to reach their fullest
potential. It all starts with assessment.

Alberg, ., Wilson, K., & Roush, ]. (2006). State-
wide collaboration in the delivery of EHDI
services. The Volle Review, 106(3), 259-274.

Anderson, K. (2014). Supperting Success for Chil-
dren with Hearing Loss. Retrieved from hittp://
successforkidswithhearingloss.com/

Kent, B. (2003). Identity issues for hard of hearing
adolescents aged 11, 13, and 15 in mainstream
setting, Journal of Deaf Studies and Deaf Edwcn-
Hom, 8(3), 315-324.

Mitchell, R, E., & Karchmer, M. A. (2004). Chas-
ing the mythical ten percent: Parental hearing
status of deaf and hard of hearing students in
the United States. Sign Language Studies, 4(2),
138-163.
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Foundations in Assessments



CHAPTER 1

Assessing a Child With Hearing Loss:
Past, Present, and Future

Tamala S. Bradham, K. Todd Houston, and Allan O. Diefendorf

B Assessments are completed based on
the family’s concerns, to provide a
diagnosis, and to develop treatment
options for the family to consider.
Assessments are necessary to formulate
appropriate intervention models.

B Hearing and hearing-related
conditions are a healthcare priority.

B To move forward in the new era
of health care, understanding the
evolution of early hearing loss detection
and intervention (EHDI) is essential.
Learning from the past moves the
profession forward in providing
efficient, evidence-based care.

B Transformational changes ococurring
in health care today as a result of
changes in reimbursement are striving
to be more patient-centered, equitable,
timely, safe, effective, and efficient.

® Tomorrow’s healthcare system
will be transparent, accessible, and
innovative. If you can dream it, then it
can happen.

® The assessments for children
with hearing loss require an

interdisciplinary team to assess
medical factors, developmental,
hearing, speech, language, listening /
speech perception, conversational
competence/ pragmatics, cognition,
and literacy.

Think about the last time you took
a test. Maybe it was a college final exam, a
test for state licensure, or a recent medical
evaluation. Recall how you felt about tak-
ing that test, or being examined: are you
like Hermione Granger from Harry Potter
who was disappointed when final exams
were cancelled or do you get anxious or
worry about how well you did? For most
individuals, it is probably the latter. Then,
on top of it, after you take the test, you have
to wait for the grade or results. So, why are
there tests and assessments? What is the
purpose? What are we trying to achieve?

To effectively address the concerns a fam-
ily has about their child, an assessment is
the necessary first step. An assessment is
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the act of making a judgment about some-
thing (Merriam-Webster, 2014). In this
case, professionals complete assessmenits
to determine a diagnosis and to make a
prognosis. When making a diagnosis, the
professional is identifying a disease, ill-
ness, or condition by examining someone
(Merriam-Webster, 2014). Understanding
the nature of the concerns, the signs and
symptoms, and, if possible, the eticlogy
of the condition, the professional can pro-
vide the family with information about
treatments and prognosis. If an assess-
ment is not completed, treatment options
cannot be explored, concerns cannot be
addressed, and hope cannot be instilled.

In March 2001, the Institute of Medi-
cine (1OM) released “Crossing the Qual-
ity Chasm: A New Health System for the
21st Century” report. In this report, 10M
describes the immense divide between
current service delivery practices and
what we know to be best evidence-based
practices. This report states that people
“should be able to count on receiving
care that meets their needs and is based on
the best scientific knowledge . . . " (I10M,
2001, p. 1). While more than a decade
has passed since this report was pub-
lished, many would argue that this report
remains true today. There is still much
work to be done to ensure that all people
receive the care that meets their unique
needs, that is delivered efficiently, and is
safe and effective. In order to deliver high
quality care, it is essential to complete an
assessment to obtain a baseline of per-
formance and determine the appropriate
plan of care.

This chapter provides an overview of
hearing and hearing loss and the evidence
of hearing loss as a national priority. The
past, present, and a snapshot of the future
are shared. Finally, an overview of the
necessary assessments for children with

hearing loss and the importance of having
an interdisciplinary team are provided.

g e T e .7
[ HERRINGER N BEERRINGHOSS

The auditory system has two primary
functions: hearing and balance. Addition-
ally, the auditory system is made up of
four parts: the outer ear, the middle ear,
the inner ear, and the auditory cortex.
Hearing sensitivity is measured across
several speech frequencies (250 through
8000 Hz) and loudness is measured using
a decibel (dB) hearing level (HL} scale
ranging from -10to 115dB HLin 5dB HL
increments. In the United States (U.5), a
child is said to have a hearing loss if the
measured thresholds are 15 dB HL or
greater across the speech frequencies in at
least one ear. The World Health Organi-
zation (WHO) defines disabling hearing
loss in adults (15 years and older) with a
pure tone average (FTA) of 41 dB HL or
greater for the better ear (WHO, 2014). In
children, disabling hearing loss is defined
as PTA of 31 dB HL or greater for the bet-
ter ear (WHO, 2014). There are different
degrees of hearing loss ranging from slight
to profound and variations of hearing
loss that include temporary, fluctuating,
permanent, or progressive hearing loss,
There are many causes of hearing loss,
including nongenetic factors, genetic fac-
tors, syndromes associated with hearing
loss, and acquired hearing losses.
Permanent hearing loss associated
with nongenetic factors can often be pre-
vented and include: (a) anoxia; (b) atresia,
stenosis, or microtia; (c) birth injuries;
{d) complications associated with the Rh
factor in the blood; (e) inner ear malfor-
mations (e.g., Mondini’s malformation
or large vestibular aqueduct); (f) low
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birth weight; (g) maternal diabetes; (h)
maternal infections (e.g., rubella, cyto-
megalovirus, toxoplasmosis, syphilis,
and herpes simplex virus); (i) prematu-
rity: (j) toxemia during pregnancy; and,/
or (k) toxins (i.e., drugs and alcohol con-
sumed by the mother during pregnancy)
(American Speech-Language-Hearing As-
sociation [ASHA]J, 2014).

Approximately 60% of children iden-
tified with hearing loss have a genetic
component that caused their hearing loss
(Smith, Kochhar, & Friedman, 2009). The
hearing loss may be present at birth or
may develop later in life. Genetic hearing
losses are described as autosomal recessive
(e.g., Connexin 26), autosomal dominant,
X-linked, or mitochondrial inheritance
patterns, Many genetic syndromes are
also associated with hearing loss: (a) Al-
port syndrome, (b) CHARGE syndrome,
{c) Crouzon syndrome, (d) Down syn-
drome, (e) Goldenhar syndrome, (f) Pen-
dred syndrome, (g) sickle cell disease,
{h) Tay-Sachs disease, (i} Treacher Col-
lins syndrome, (j) Usher syndrome, and
{k) Waardenburg syndrome (ASHA, 2014),

Hearing loss can be acquired at any
time. Examples of conditions that cause
acquired hearing loss include: (a) chicken
pox, (b) encephalitis, (¢) head injury,
(d) measles, (&) mumps, (f) meningitis,
(g) noise exposure, (h) otitis media, (i) oto-
toxic medications (i.e., cancer treating
agents), and (j) presbycusis (ASHA, 2014).

BEIE RN GIREEARING
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To determine if a condition is a healthcare
priority, the following parameters should
be considered: (1) the condition is an

important health problem, (2) adequate
knowledge about the condition is avail-
able in order to establish evidence-based
protocols, (3) acceptable and valid screen-
ing tools, diagnostics tests, and treatments
are available, (4) resources (i.e., facilities,
equipment, people) are available for
screening, identification, and treatment,
(5) early screening detection, and inter-
vention result in improved outcomes, and
(6) the cost-benefit ratio is appropriate
{American Academy of Pediatrics, 1999;
Mausner & Kramer, 1985).

Is Hearing Loss an
Important Health lssue?

Prevalence rates vary depending on the
population tested, the type and degree
of hearing loss, the tests used to mea-
sure hearing, and the ages at which the
hearing tests were administered (Bess &
Paradise, 1994). With this in mind, there
are 360 million people with hearing loss
representing over 5% of the world's popu-
lation (328 million adults and 32 million
children) (WHO, 2014). The majority of
people with hearing loss live in low- and
middle-income countries (WHO, 2014). In
the United States, permanent hearing loss
is the most common birth defect, affect-
ing approximately 3 newborns per 1,000
births (White, 2004), One in 1,000 (0.1%)
infants are born with severe to profound
hearing loss (MIH, 1993; MNorthern &
Downs, 2002). Prevalence is higher (5% of
the pediatric population) for children with
milder forms of sensorineural hearing
loss (<40 dB HL), and 11.3% for school-
aged children for all types of minimal to
moderate hearing losses (Bess, Dodd, &
Parker, 1998).

One of the most common types of
temporary hearing loss in children is caused

5
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from otitis media. The WHO reported a
global burden of 65 to 330 million indi-
viduals with otitis media with effusion
and accounted for 28,000 deaths (Acuin
et al., 2004). In the United States, between
50% and 85% of children under the age of
three vears experience at least one episode
of acute otitis media (Klein, 1989). Otitis
media with effusion can affect as many
as 80% of children with approximately
2.2 million cases of otitis media identified
annually in the United States (American
Academy of Family Physicians & Ameri-
can Academy of Otolaryngology-Head
& Meck Surgery, 2004; van Zon, van der
Heijden, van Dongen, Burton, & Schil-
der, 2012). Acuin et al. (2004) estimated
that chronic otitis media may contribute
to more than half of the global burden of
children with hearing loss.

Hearing is critical to speech and lan-
guage development, communication, lit-
eracy, and learning. Children with hear-
ing loss have increased difficulties with
communication skills, increased behav-
ioral and pragmatic problems, decreased
psychosocial well-being, and lower edu-
cational accomplishments compared with
children with normal hearing (Calderon
& Low, 1998; Davis, 1990; Davis, Elf-
enbein, Schum, & Bentler, 1986; Wake,
Hughes, Collins, & Poulakis, 2004). Early
identification of hearing loss resulting in
timely family-centered early interven-
tion, though, can lessen the impact on a
child’s development (Sininger, Grimes,
& Christensen, 2010; Yoshinaga-Itano,
Baca, & Sedey, 2010). Several case con-
trol and cohort studies have suggested
that intervention improves children’s
use of residual hearing and their speech-
language skills, social and emotional sta-
tus, and academic performance (Geers,
Strube, Tobey. Pisoni, & Moog, 2011;
Greenberg, Calderon, & Kusche, 1984;

Moeller, Tomblin, Yoshinaga-Itano, Con-
nor, & Jerger, 2007; Ramkalawan & Davis,
1992). With early access to audition and
intense habilitation, children with hear-
ing loss often can be educated alongside
hearing peers in their neighborhood
schools instead of requiring years of
expensive special education placements,
which generates substantial cost benefit
for society (Barton, Stacey, Fortnum, &
Summerfield, 2006; Bond et al, 2009;
Franeis, Koch, Wyatt, & Niparko, 1999).
In 1993, the U.S. Surgeon General, Dr.
C. Everett Koop, issued a challenge to the
U.5. healthcare system to reduce the age
congenital hearing loss was identified. He
acknowledged the harmful effects of child-
hood hearing loss when so few people
recognized this largely invisible disabil-
ity. In 1995, the World Health Assembly
passed a resolution on the prevention and
control of major causes of hearing loss
and for early detection of hearing loss in
“babies, toddlers, and children, as well as
in the elderly, within the framework of
primary health care” (section 1, para. 1}.

Is Knowledge About Hearing
Loss Available to Establish
Evidence-Based Protocols?

Many important professional and advo-
cacy groups, such as the National Institute
for Health (NIH), American Academy of
Pediatrics (AAT), the March of Dimes, the
American Academy of Audiclogy (AAA),
American Speech-Language-Hearing As-
sociation (ASHA), the Joint Committee on
Infant Hearing (JCIH), and the Alexander
Graham Bell Association for the Deaf and
Hard of Hearing (AG Bell), have created
position papers, held conferences, and
convened working groups focused on
childhood hearing loss and intervention
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(Mation Center for Hearing Assessment
and Management [NCHAM], 2010). As
such, the U.S. Preventive Services Task
Force (USPSTF) concluded “that there is
moderate certainty that the net benefit of
screening all newborn infants for hearing
loss is moderate” (USPSTE, 2008, para. 5).

Are Acceptable and Valid
Screening Tools, Diagnostics Tests,
and Treatments Available?

There are wvalid, safe, and cost-effective
screening tools available to determine the
presence or absence of hearing loss within
hours of birth. The JCIH recommends the
1-3-6 model. That is, hearing should be
sereened by 1 month of age, audiological
evaluation should be completed no at later
than 3 months of age (for those who did
not pass the screening), and infants with

identified hearing loss should receive
appropriate intervention, including hear-
ing aids if appropriate, by a qualified pro-
fessional at no later than 6 months of age
(AAR, 2007). A child can be screened and
tested for hearing loss at any time with
valid, evidence-based protocols.

Are Resources (i.e., Facilities,

Equipment, People) Available

for Screening, Identification,
and Treatment?

During the past two decades, newborn
hearing screening, diagnosis, and inter-
vention programs have expanded dramat-
ically (Figure 1-1). In the United States,
each state and territory has an established
early hearing detection and intervention
(EHDI) program, typically housed within
the State Department of Education or the

—fp Documented Hearing

Screening before 1 month

= W= Documented Diagnosis before
3 manths

== Documented Enroliment in El

before & months

20%
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Figure 1-1. Percentage of newborns hearing sereening, audiological evaluation, and enrollment in early
intervention in the LS. from 1999=2012 (CDC, 2014),
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State Department of Health. EHDI pro-
grams are “responsible for establishing,
maintaining, and improving the system of
services necessary to screen newborns for
hearing loss, providing timely and appro-
priate diagnostic assessments for those
who do not pass the screen, enrolling
children identified with permanent hear-
ing loss in appropriate early intervention
programs, coordinating these services
with the child’s primary healthcare pro-
vider, and delivering appropriate family
education and support” (White & Blaiser,
2011, p. #4). With mandated and voluntary
universal newborn hearing screening for
newboms in all 50 states, more than 97%
of all newborns today receive a hearing
screening before they leave the hospital or
birthing center (ASHA, 2014; Centers for
Diisease Control and Prevention [CDC],
2012). Most importantly, the age of hear-
ing loss identification has decreased from
an average of 2 to 3 years of age to an
average of 2 to 3 months of age (White,
Forsman, Eichwald, & Munoz, 2010).

Does Early Detection and Intervention
Result in Improved Outcomes?

Without appropriate opportunities to
learn language, children will fall behind
their hearing peers in language, cognition,
social-emotional development, and aca-
demic achievement (Sininger, Grimes, &
Christensen, 2010; Yoshinaga-Itano, Baca,
& Sedey, 20100, Research demonstrates that
when hearing loss is identified early (prior
to & months of age) and followed immedi-
ately (within 2 months) with appropriate
intervention services, outcomes in lan-
guage development, speech development,
and social-emotional development are sig-
nificantly better compared with children
with later identified, congenital hearing

loss (Carney & Moeller, 1998; Moeller,
2000; Yoshinaga-Itano et al., 1998).

What Is the Cost-Benefit
Analysis, If Any?

When children with hearing loss are not
identified and do not receive early inter-
vention, special education for a child
with hearing loss costs schools an addi-
tional $420,000, and has a lifetime cost of
approximately $1 million per individual
(Honeycutt et al., 2004; Johnson et al.,
1993; Mohr, Feldman, & Dunbar, 2000).
Most individuals with severe to profound
hearing loss are poorer than other Ameri-
cans, with 53% having family income of
less than $25,000 compared to 35% of the
general ULS, population (Blanchfield, Feld-
man, Dunbar, & Gardner, 2001). Based on
incidence data, it is estimated that there
will be slightly over 15,000 new cases each
year with societal losses amounting to
4.6 billion over the lifetime of the child
(Mohr et al., 2000). Earnings also have
been reported to be less. According to
Mohr and colleagues (2000), 50% to 70%
of people with severe to profound hearing
loss before retirement age are expected to
earn only 50 to 70% of their peers with
normal hearing. Depending on when the
hearing loss occurred, an adult will lose
between $220,000 and $440,000 in earn-
ings (Mchr et al., 2000).

For conductive hearing losses asso-
ciated with otitis media, the total cost in
the United States exceeds five billion dol-
lars per year when both direct costs (e.g.,
antibiotic therapy and surgery) and indi-
rect costs (e.g., parental time caring for
child and transportation for doctor visits)
are considered (Stool et al., 1994), Other
intangible costs include the economic con-
sequences associated with the number of
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school days missed and the problems asso-
ciated with speech and language delays.

An infant with a hearing loss is gen-
erally healthy looking and develops rela-
tively normally during the first year of
life. When hearing loss goes undetected
in that first year, however, it will interfere
tragically with the child’s ability to learn
to speak and read, access the mainstream
curriculum, and to contribute produc-
tively to society.

The underlying rationale for universal
early detection of hearing loss is that early
detection followed by early intervention
maximizes developmental outcomes to
the child and family, and impacts society
in beneficial ways. Undetected hearing
loss in infants and young children com-
promises optimal language development
and personal achievernent.

When hearing loss is not detected
through early hearing detection and inter-
vention (EHDI} programs, it often goes
undetected until the child is a toddler or
older, especially in children who have no
medical conditions and /or other disabili-
ties. In 1988, while C. Everett Koop was
serving as Surgeon General of the United
States, the Congressional Commission on
Education of the Deaf issued an alarm-
ing report: the average age at which per-
manent hearing loss among infants and
young children was being identified in
the United States was 2% to 3 years of age.
In response, Dr. Koop stated, "Given the
importance of language development and
communication during those early years,

this is unacceptable” (Koop, 2010). Subse-
quently, in 1989 Dr. Koop issued a chal-
lenge to researchers, educators, healtheare
providers, and parents to work together
to find better ways of identifying very
young children who are deaf or hard of
hearing. He also set a goal that by the year
2000 all infants with permanent hearing
loss would be identified before 12 months
of age (Koop, 2010).

In the 1990s, three important initia-
tives stimulated efforts for universal early
detection of hearing loss in infants. First,
by 1990 a coalition of 300 naticnal orga-
nizations and state and territorial health
departments had designed the Healthy
People 2000 initiative (U.5. Department
of Health and Human Services, 1991). As
part of the initiative related to hearing, a
goal was established to “reduce the aver-
age age at which children with significant
hearing impairment are identified to no
more than 12 months of age by the year
2000 (based on the baseline estimation
of 24 to 30 months declared by C. Everett
Koop). Second, in 1993 the NIH Consensus
Statement on Early Identification of Hearing
DImpairment in Infants and Young Children
recommended that "universal screening
be implemented for all infants (both well
babies and babies from the necnatal inten-
sive care unit) within the first 3 months
of life,” Finally, in 1994, the JCIH issued
their position statement that endorsed
“the goal of universal detection of infants
with hearing loss as early as possible. All
infants with hearing loss should be identi-
fied by three months of age, and receive
intervention by six months of age.”

In the latter half of the decade, the
MNIH, the Bureau of Maternal and Child
Health (MCHRB), and the Centers for Dis-
ease Control and Prevention (CDC) indi-
vidually and collectively sought solutions
to achieve the JCIH goals. The NIDCD
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(1997) developed recommended guide-
lines for newborn hearing screening,
and grants from MCHBE established the
Marion Downs National Center for Infant
Hearing and later the National Center for
Hearing Assessment and Management
(NCHAM), focusing on newborn hear-
ing screening, follow-up assessment, and
intervention services. The CDC provided
essential leadership for the development
of uniform state and national database
systems to ensure that newborns and
infants identified with, or at risk for, hear-
ing loss have access to screening, follow-
up, and intervention services. As a partner
in most of these advocacy efforts and in
concert with mounting evidence support-
ing universal early detection of hearing
loss, the JCIH issued their 2000 position
staterment advocating “early detection of,
and intervention for infants with hearing
loss through integrated, interdisciplinary
state and national systems of universal
newborn hearing screening, evaluation,
and family-centered intervention” (JCIH,
2000, p. 9). The JCIH Year 2000 Position
Statement was certainly facilitated by the
AAP endorsement of early detection of
hearing loss through universal newborn
hearing screening (AAF Task Force on
Newborn and Infant Hearing, 1999).
Recent accomplishments demonstrate
essential ongoing efforts to sustain and
improve early detection of hearing loss
outcomes. A supplement to the JCIH 2007
Position Statement has been published,
providing comprehensive guidelines for
EHDI programs on establishing strong
early intervention (EI) systems with ap-
propriate expertise to meet the needs of
children with hearing loss (JCIH et al.,
2013). In addition, several organizations
—including but not limited to, AAA,
ASHA, CDC, and NCHAM—established

Early Hearing Detection and Intervention-
Pediatric Audiology Links to Service
(EHDI-PALS), a Web-based link to infor-
mation, resources, and services for chil-
dren with hearing loss. The primary focus
of EHDI-PALS is to provide a national
Web-based directory of facilities that
offer pediatric audiology services to chil-
dren younger than five years of age (see
Appendix A).

Today, universal early detection of
hearing loss is a public health priority
and a primary healtheare standard due to
a concatenation of historical, political, and
technological factors that have evolved
over the past 50 years in the United States.
Thus, children and families are accessing
and receiving appropriate services meet-
ing their family desires and expectations.
Yet, to achieve improved outcomes in
service for all children, early intervention
systermns must continue parmering with all
stakeholders (families, service providers,
researchers) to document what works for
children and families and to strengthen the
evidence base supporting these practices.

2 RRENTRERSE
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Health care is in need of fundamental
change (IOM, 2001). Services rendered
should meet the patients’ needs, be based
on the best scientific knowledge avail-
able, and be provided in an efficient
manner that minimizes costs, resources,
and time. Yet there is strong evidence
that this frequently is not the case (Ber-
wick, & Hackbarth, 2012). Many patients,
doctors, nurses, and healthcare leaders
are concerned that the care delivered is
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not, essentially, the care that should be
received (IOM, 2001).

In spite of the widespread recogni-
tion of the importance of effective new-
born hearing screening, diagnosis, and
intervention programs, progress has
been gradual and much work remains
to be done (Bradham & Houston, 2011).
Although UNHS has proven to be effec-
tive, nearly 60% of infants referred from
newborn hearing screening do not receive
a timely diagnosis (Russ, White, Dough-
erty, & Forsman, 2010) and many are lost
to follow-up (CDC, 2012). While approxi-
mately 77% of children confirmed to have
a permanent hearing loss enroll in early
intervention by the age of & months, not
all of these children have access to the ser-
vices they need for speech and language
development (Russ et al., 2010). Although
EHDI programs have become more robust,
considerable work remains to ensure that
all children who do not pass a hearing
screening receive the appropriate follow-
up services (Bradham & Houston, 2011).
In a systematic review of the EHDI sys-
tem, Bradham and Houston (2011) iden-
tified several issues related to lost to fol-
low-up and lack of access to services by
qualified professionals which included
the need for Web-based data manage-
ment systems, interagency collaboration
and data sharing, and preservice and
in-service educational opportunities for
physicians, nurses, audiologists, speech-
language pathologists, early intervention-
ists, and teachers.

To survive the transformational
changes occurring in health care today,
service delivery models must change. The
service models should be innovative to
facilitate access to care, and to initiate plans
of care that ameliorate the consequences of
late-diagnosed hearing loss. When profes-

sionals are designing ways to deliver hear-
ing services, the following dimensions of
health care should be considered:

B Patient-centered —providing care
that is respectful of and responsive
to individual patient preferences,
needs, and values and ensuring
that patient values guide all clinical
decisions. Hearing healthcare
programs should be able to
accommodate differences in patient
preferences and encourage shared
decision making.

B Equitable—providing care that
does not vary in quality because
of personal characteristics such
as gender, ethnicity, geographic
location, and socioeconomic status.
Hearing healthcare programs
should be designed to respond to
patients’ choices and preferences
based on their needs and values,

B Timely—reducing sometimes
harmful delays for both those
who receive and those who give
care. Patients should receive their
hearing health care when they need
it and in the form necessary.

B Safe—avoiding injuries to patients
from the care that is intended to
help them.

m Effective—providing services
based on scientific knowledge to all
who could benefit and refraining
from providing services to those
not likely to benefit. The hearing
health care provided should not
vary substantially from provider to
provider or from place to place.

® Efficient—avoiding waste,
including waste of equipment,
supplies, ideas, and energy
(1OM, 2001).

n
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The professional who can achieve
major gains in these six dimensions will
be far better at meeting the patient’s need
as well as being able to keep their practice
more viable than their peers who have
not incorporated these dimensions. With
the implementation of these dimensions,
patients should experience care that is
safer, more reliable, and more integrated

(100, 2001).

With the overall quality of care guiding
changes in proposed healthcare reim-
bursement models and with consumers
being more knowledgeable about their
needs, the healthcare model of the future
will be very different. Hearing healthcare
programs will be responsive at all times,
and access to care will no longer be an
issue. Services rendered will be provided
over the Internet, by telephone and tex-
ting, using telepractice in addition to in-
person visits. The service delivery model
of the future will follow these guiding
principles as outlined by 10M (2001):

1. Care is based on continuous healing
relationships. Patients should receive
care whenever they need it and in
many forms, not just face-to-face
visits. This implies that the health-
care system must be responsive at all
times, and access to care should be
provided over the Internet, by tele-
phone, and by other means in addi-
tion to in-person visits.

2. Care is customized according to
patient needs and values. The system
should be designed to meet the most

common of needs, but should have
the capability to respond to individ-
val patient choices and preferences.

. The patient is the source of control.

Patients should be given the neces-
sary information and opportunity to
exercise the degree of control they
choose over healthcare decisions that
affect them. The system should be
able to accommodate differences in
patient preferences and encourage
shared decision making.

. Knowledge is shared and informa-

tion flows freely. Patients should have
unfettered access to their own medi-
cal information and to clinical knowl-
edge. Clinicians and patients should
communicate effectively and share
information.

. Decision making is evidence-based.

Patients should receive care based on
the best available scientific knowl-
edge. Care should not vary illogically
from clinician to clinician or from
place to place.

Safety is a system priority. Patients
should be safe from injury caused by
the care system. Reducing risk and
ensuring safety require greater atten-
tion to systems that help prevent and
mitigate errors,

. Transparency is necessary. The system

should make available to patients and
their families information that enables
them to make informed decisions
when they are selecting a health plan,
hospital, or clinical practice, or when
they are choosing among alternative
treatments. This should include infor-
mation describing the system’s per-
formance in terms of safety, evidence-
based practice, and patient satisfaction,
MNeeds are anticipated. The system
should anticipate patient needs, rather
than simply react to events.
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9. Waste is continuously decreased. The
system should not waste resources or
patient time.

Cooperation among clinicians is a
pricrity. Clinicians and institutions
should actively collaborate and com-
municate to ensure an appropriate
exchange of information and coordi-
nation of care (pp. 3-4).

10.

Tomorrow’s hearing healthcare de-
livery model will follow a new model
1-3-6 weeks (Burk, Burns, Earley, & Gatze-
reyer, 2009) in which the hearing screen-
ing is completed within 1 week after
birth, assessments are completed within
3 weeks, and treatments and interven-
tion can start by & weeks. The medical
treatments for hearing loss also will be
more sophisticated. Based on the child’s
DA, the physician will be able to pro-
vide customized medical treatments that
may preserve the child’s residual hear-
ing. Families will have access to a pedi-
atric audiologist and well-trained early
interventionists, teachers of the deaf, and
speech-language pathologists. Through
distance service-delivery models—such
as telepractice—parents will no longer
have to drive hours for weekly interven-
tion or habilitation, because they will get
real time feedback about their child’s com-
munication development. These diagnos-
tic sessions will modify and reformulate
intervention providers, service frequency,
and shared goal setting,
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As stated by Shipley and McAfee (2009),
assessment is the process of collecting
valid and reliable information, integrating

it, and interpreting it to make a judgment
or decision about communicative behav-
iors of interest. Assessments usually lead
to a diagnosis, greater confirmation about
a child’s present level of performance, the
presence or absence of delays or disor-
ders, and the assignment of a diagnostic
category.

For an assessment to be meaning-
ful and useful, it must have foundational
integrity. This integrity may be ensured
if each assessment adheres to these five
principals (Shipley & McAfee, 2009);

B A good assessment is Hhorough. 1t
should incorporate as much relevant
information as possible so that an
accurate diagnosis and appropriate
recommendations can be made.

W A good nssessment uses a variety of
assessment modalities. It should
include a combination of interview
and case history information,
formal and informal testing, and
client observation.

B A good assessment is valid. It should
truly evaluate the intended skills.

B A good assessment is reliable. It
should accurately reflect the client’s
communicative abilities and
disabilities. Repeated evaluations of
the same client should yield similar
findings, provided there has been
no change in the client’s status.

B A good assessmient is tailored to
the individual clicnt. Assessment
materials that are appropriate for
the child’s age, gender, skill levels,
and ethnocultural background
should be used.

Hearing is crucial for the acquisition
of spoken language. For a child suspected
of demonstrating a hearing loss, a thor-
ough assessment that targets the child’s

13
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abilities across multiple communication
domains will be vital to accurately mea-
sure the present level of performance,
diagnose any communication delays or
disorders, render a prognoesis, and plan
for appropriate treatment, intervention, or
habilitation. Those domains are as follows:

Hearing

The assessment of hearing falls within the
scope of practice of the pediatric audiolo-
gist. The audioclogist assesses the hearing
function and quantifies the hearing loss,
if one is present. Depending on the age of
the child, the audiologist will use a range
of insbrumentation and test batteries.

Speech

The speech-language pathologist typi-
cally assesses a child’s speech production
in the areas of articulation and phonol-
ogv. The speech assessment describes the
articulatory or phonological development
and status of the child. The assessment:
(a) determines whether the child’s speech
sufficiently deviates from normal expecta-
tions to warrant concern or intervention,
(b) identifies factors that relate to the pres-
ence or maintenance of the speech disorder,
(c) determines the direction of treatment,
(d) makes prognostic judgments about
change with and without intervention,
and (e) monitors changes in articulatory
or phonological abilities and performance
across ime (Shipley & McAfee, 2009).

Language

Assessing the receptive and expressive
language abilities of children with hearing

loss is not complete without fully evalu-
ating the child’s present level of perfor-
mance in the following areas (Shipley &
McAfee, 2009):

B Semantics: the meaning of
language;
® Syntactic: the rules governing
grammatical constellation of
language units;
B Morphologic: units of meaning;
m Free morphemes: units that can
stand along (most words);

® Bound morphemes: units that
cannot stand alone; they must
be attached to a free morpheme
{e.g., pre-, -ing);

B Pragmatic: the social aspects of
language (e.g., eye contact, turn-
taking); and

B Phonologic: speech sounds,
sound patterns, and rules of sound
organization.

Listening/Functional Speech Perception

While the audiologist may evaluate the
child’s use of hearing technology within
the sound booth by administering a bat-
tery of speech perception measures, other
measures of audition and how the child
is responding auditorily to environmen-
tal sounds as well as speech should be
assessed. These measures help determine
whether a child is benefitting from specific
hearing technology or whether modifica-
tions to the current technology strategy
should occur. Also, tracking functional
speech perception over time determines
whether alternative amplification needs
exist (e.g., whether the child should be
referred for an evaluation for cochlear
implantation).
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Cognition/Psychoeducational

Usually given by a school psychologist,
the psychoeducational assessment pro-
vides estimates of the child’s intellectual
or cognitive abilities and educational
achievement levels. It also yields recom-
mendations relevant for educational plan-
ning. Sources of assessment data include
background information, educational his-
tory and records, and results from tests of
intelligence and educational achievement.
In addition, rating tests of attention, behav-
ior/emotions, and adaptive behavior also
may be included in the assessment.

Literacy

The assessment is used to determine the
presence of any reading or written lan-
guage deficits. Children with oral language
deficits are at high risk of developing
written language deficits in their school
years. Early identification and remedia-
tion of deficits in oral language, phono-
logical awareness, print awareness, and
metalinguistics can significantly increase
the child’s potential for academic success
later in life (Shipley & McAfee, 2009).

B R AR S

Assessment is a critical first step in deter-
mining the communicative and academic
needs of children suspected of having
hearing deficits. Once the hearing loss has
been diagnosed, the Full range of assess-
ments—across several domains—will for-
mulate interventions, which also should
correlate with the parents’ desired out-
comes for their child. As more children

with hearing loss are identified earlier
—uoften as newborns—professionals must
have the necessary knowledge and skills
to assess young children and to deliver
family-centered, evidence-based services
that are timely, safe, effective and effi-
cient. As these children grow and learn,
assessments will remain intertwined
with their developmental, communica-
tive, psychosocial, and academic lives.
Professionals must remain focused and
administer the correct assessments at the
appropriate times to diagnose, to ascer-
tain a prognosis, to track performance, or
to develop new intervention or habilita-
tion strategies. With appropriate assess-
ment, evidence-based treatment can be
delivered, resulting in the best possible
outcomes for children with hearing loss.
As professionals, this is our ultimate goal
and responsibility.
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CHAPTER 2

Assessment Tools:
Evaluating Our Measurements

Stephen Camarata, Hope Lancaster, and Dana Kan

®m This chapter covers standardized
and norm referenced tests, criterion
referenced tests, reliability, validity,
and questionnaires.

B This chapter helps the reader under-
stand how to select a test that assesses
what is needed based on the child’s
abilities at that time.

IR e IR D]

Teachers and clinicians are best able to
meet the needs of their students when an
accurate assessment of that child’s abili-
ties has been completed. Although this
would seem to be a rather straightforward
endeavor, in reality there are many factors
that must be considered. The topic of this
book, assessing listening and spoken lan-
guage in children with hearing loss, illus-
trates this point. From the outset, the cli-
nician must be mindful of the impact that
reduced auditory abilities may have on
their child’s performance. Stated simply,

to what extent does the child’s hearing
level confound my results? What things
should [ be testing and what do the scores
mean? Each of these issues is addressed
in this chapter.

Sadly, there has been a tragic history
of misdiagnosing people with hearing
loss with other kinds of disabilities, such
as low intellectual functioning, because
of a misunderstanding of the impact of
the hearing loss on testing. Although this
problem has long been known (Grinker
et al., 1969) aspects are still challenging
(Camarata, 2013) even though misdiag-
noses as intellectually disabled are much
rarer (Carvill, 2001). Because of this, the
chapter will include fundamental aspects
of test properties, known as psychometrics
and will also include a section on how to
interpret these kinds of tests that may not
have been developed for people who are
deaf or hard of hearing. The final section
will also include a way of linking infor-
mation from speech and language testing
to cognitive and achievement testing as
well, which is of particular importance for
teachers and clinicians serving children
who are deaf or hard of hearing in school
or other educational settings.
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The science of psychometrics has
a venerable history; intelligence testing
for example has been employed for more
than 100 years following its origins in
France under the research of Binet (Binet
& Simon, 1916). The intelligence test aris-
ing from this original research is currently
in its fifth edition (Roid, 2003) and is still
widely used today, including on children
with hearing loss. Since the original efforts
to measure mental abilities, there has been
a plethora of instruments designed to mea-
sure intelligence as well as specific skills
including speech and language. However,
early errors in testing in children with dis-
abilities such as hearing loss as well as
other inaccurate assessments resulted in
the development of scientific principles
to evaluate the accuracy of these tests.
This science of test development is called
psychometrics, and specific principles to
evaluate each kind of test have been devel-
oped (Nunnally, 1978; Salvia, Ysseldyke,
& Bolt, 2009). Because these principles are
crucial for any kind of psychological or
educational testing, including speech and
language testing, a description of these
principles is provided.

Reliability

There are a number of foundational ele-
ments that every assessment should
include in the examiner manual or test
information. Foremost among these is
reliability. This is the ability to repeat
or replicate the measures included in the
test, If someone else tests the same child
a few days later, will the same results
be observed? If two different examiners
give the same test to the child, will the

results be the same? These are but two of
the kinds of reliability that are crucial for
teachers and clinicians to properly inter-
pret testing outcomes.

Stated simply, reliability measures
the precision of the assessment tool. If a
microscope is out of focus, it will be dif-
ficult to accurately measure an amoeba
or other single-celled creature, because
the image will be blurry. In the same
way, if a test result is not repeated across
observers, or even worse, within the same
observer, then that skill is being measured
with a fuzzy microscope. The test manual
will include a section on reliability. It is
worthwhile to carefully review the reli-
ability information to determine exactly
how fuzzy this test is with the students
being tested. There is some common sense
involved. For example, toddlers and pre-
school children generally are much more
inconsistent in their behavior than older
students, so it is not surprising that the
replicability of the test may be lower in
younger children even when it is a very
good test. Also, if a test has fairly stringent
administration guidelines, it will be more
repeatable than a test with less specific
guidelines.

The domains, however, being tested
may require less specific materials and
instructions. For example, autism assess-
ments need to be conducted in “real life”
social situations, which by nature are a bit
open-ended. So, the test requirements may
include interview questions that allow the
child latitude in his or her responses. In
contrast, a receptive vocabulary test may
require that the examiner say a single
word or the child simply point to a pic-
ture from an array of three or four choices.
One can imagine that the reliability for the
vocabulary test will be much higher than
for the autism interview but that pointing
to a picture would not be a good assess-
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ment platform for diagnosing autism. It
is important always to bear in mind the
purpose of the assessment and the age of
the participants when judging whether or
not a test has sufficient reliability.

Correlation and Percent Agreement

Generally, there are two primary ways
that reliability is reported: correlation
and percent agreement. Each of theseis a
reasonable metric but they serve different
purposes. & correlation coefficient mea-
sures the degree of association between
two sets of numbers. For reliability, this
translates to the test scores each child
received on the test when it was repeated.
A correlation coefficient ranges from -1 to
1, with the numbers closest to one indicat-
ing a strong association between the bwo
sets of test scores. The negative numbers
refer to an inverse relationship: that is as
the score on one measure increases, the
other decreases. For reliability, a negative
correlation is an indication of very poor
reliability. As an example of an inverse
correlation, consider amount of time
watching TV, exercise time, and school
performance in high school students.
Barr-Anderson, Van Den Berg, Neumark-
Sztainer, and Story (2008) reported that
adolescents with a TV in their room spent
more time watching TV, exercised less,
and had poorer school performance. As
amount of TV time increased, exercise
time decreased. Similarly, as TV time
increased, school performance decreased.
These are both examples of an inverse cor-
relation where the correlation coefficient
is negative, For speech and language tests,
clinicians should look for high positive
correlation coefficients. This means that
the scores from the first administration of
the test are strongly associated with the

second administration of the test. In short,
the results were stable when repeated. By
general convention a correlation of 0.5 is
considered fair, a correlation of 0.7 is con-
sidered good, and a correlation of 0.8 is
considered excellent (Hemphill, 2003).
Another type of reliability score that is
sometimes reported is percent agreement.
This metric is employed when qualitative
aspects of the tests require replicability.
For example, in a speech test measuring
articulation errors (pronunciation errors),
it is important to specify whether the
same errors were reported when the test
was repeated. Did the score sheet include
an /r/ error both times? It is possible for
a test to have a high correlation for over-
all score and have relatively poor percent
agreement. In the speech example, if the
first administration included the same
number of errors as the second adminis-
tration, but a different pattern of errors,
the correlation coefficient would be very
high but the percentage agreement would
be quite low. In general, tests report cor-
relation coefficients because clinicians are
interested in the overall score. But if the
error patterns are important, clinicians
also should pay attention to the percent
agreement for classifying these errors.

Inter-Judge/Intra-Judge Reliability

Inter-judge reliability is defined as the
extent to which the test yields the same
results when two or more clinicians ad-
minister the test. One can imagine that
this is a very important measure because
what good is a test if different examiners
do not get the same results? When test
makers generate test normative data, they
will usually also evaluate inter-judge reli-
ability by having several judges adminis-
ter the test. In the reliability section of the
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test manual, this will usually be reported
as a correlation coefficient. Again, a high
positive correlation is what should be
sought. For most purposes, correlation
coefficients should be above 0.8 with cor-
relation coefficients of 0.9 being desirable.

Intra-judge reliability refers to the
degree that the same clinician will get
the same results when administering the
test repeatedly. One can imagine that if
the same clinician does not replicate his
or her own findings, the test will be of
very limited ufility. Certainly, percentage
agreement measures of reliability should
be very high for intra<judge evaluations.
Again using the speech example, if a cli-
nician scores the tape for an articulation
test and generates error patterns, to what
extent does she generate the same error
patterns when coming back to that tape a
few days later? If that percentage agree-
ment is fairly low, then the test is unreli-
able. Broadly, a test must have high intra-
judge reliability to be useful. It is logical
that if an individual reviewer cannot rep-
licate his or her findings, it is unlikely that
inter-judge reliability will be acceptable.
If the same person cannot repeat cbser-
vations, how can another clinician repeat
those unstable observations?

Standard Error of Measurement

Because test scores are not 100% precise, it
is useful to establish a probability range for
ascore. Pollsters do this when they say that
a particular result, such as who will win
the next election, has a + margin of error.
In standardized testing, in the space for
recording the score in the test record, there
is often a confidence interval or a range
for what this score actually represents. For
example, the Woodcock-lohnson Tests of

Achievemnent, Third Edition (Woodeock,
MeGrew, & Mather, 2001) printout of the
score report includes the “age equiva-
lency” for the child being tested, but
the next column includes a range. This
range is based on the reliability of that
particular test.

The mathematics of this is to multi-
ply the standard deviation of the test by
the square root of ane minus the reliability
coefficient or [SD * ¥1 — r]. For example,
if the reliability correlation on a test is
0.84, then 1 — 0.84 = 0.16 and the square
root of this is 0.4. If the test is scaled like
a traditional [Q test so that the standard
deviation of the test is 15, then the stan-
dard error of measure is 15 x 0.4 = 6. This
means that any standard score on a test is
plus or minus & points. So, if the score is
84, that means the child’s true or real score
is somewhere between 78 and 90 on that
test. The margin of error is £6 points.

The concept that any score represents
a range rather than a precise number is
important because when a test is used to
measure progress, the score on the retest
must be higher than the range from the
margin of error in order to be sure that
the child actually made improvement. In
the above example, if the child’s score
moved from an 84 to an 88, this “gain™
may have been simply due to chance
rather than an actual improvement in
his or her performance. Also, if the score
declined from 84 to a 79, this may not
have reflected a real decline or deterio-
ration in the child’s performance; it sim-
ply may have been a fuzzy microscope
instead. This shows why it is important
to use tests that are highly reliable, if pos-
sible. What happens when the reliability
improves to 0.967 In this case, 1 -0.96
equals 0.04 and the square root of 0.04 is
0.2. Now the standard error of measure is
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0.2 ® 15 which is equal to 3. The margin of
error has been cut in half so that the range
for that same observed score of 54 is now
81 to 87. Now an increased score to 88 is
actually evidence that the child actually
did gain because it is beyond the margin
of error by 3 points! Clinicians always
need to be aware of the reliability of a test
in order to understand how precise the
scores are and how variable they are and
under what conditions.

In addition, the reliability coefficients
in the test manual are usually derived
from children who do not have hearing
loss. One can hypothesize that children
with hearing loss may have more variable
results that other children, such as those
used in the reliability studies. For exam-
ple, an expressive vocabulary test requires
that the test administrator reliably under-
stand the words that the child says as he
or she names each picture or photo in the
test manual. Because children with hear-
ing loss often have speech/articulation
errors, their answers could be less intel-
ligible to examiners. This is turn, could
reduce the intra- and inter-judge reliabil-
ity. One examiner may hear the child’s
answer as correct, whereas another may
not comprehend the answer and mark
it as incorrect. Because of this, the reliabil-
ity estimates published in the manual may
be higher than what is actually observed
in the field when testing children with
hearing loss.

Validity

WValidity is defined as the extent to which a
test measures what it is designed to assess
{Munnally, 1978). If the test is designed to
measure speech, does it actually do this
in a way that reflects the child’s speaking

ability? Does the intelligence test accu-
rately measure a child’s ability to learn
new information? Does the receptive
language test measure comprehension of
vocabulary, morphology, and syntax? In
short, do the results accurately inform the
teacher or clinician regarding the child’s
abilities in the domains tested?

It should also be noted that high reli-
ability does not necessarily ensure that a
test is actually a good one. For example,
a clinician could, with the proper instru-
mentation, measure an 8-year-old’s head
circurnference very accurately. And these
measurements would have very high intra-
jucge and inter-judge reliability. Indeed,
the correlation between these measure-
ments would probably approach +1.00!
But even with this high reliability, if the
purpose of these measurements is to
generate an estimate of a child’s IQ, the
validity of this measure would be very
poor. Head circumference, even when
measured precisely and reliably, does not
accurately assess IQ. For example, Gale,
O'Callaghan, Bredow, and Martyn, (2006)
reported that the association between
head circumference and IQ was quite low
in B-year-olds.

Thus, validity is whether the test
actually measures the skill or domain that
it purports to measure. This is extremely
important in hearing-impaired children
because tests that normally measure a par-
ticular domain may not work as designed
in this population. For example, mistakes
have been made when a test that purports
to measure intelligence but in reality mea-
sures receptive language ability is applied
to these children because language com-
prehension skills may be much lower than
thinking ability in children with hearing
loss. The test is then actually not a valid
test of intelligence even though it may
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have high reliability and validity in chil-
dren without hearing loss.

Scientists studying test development
have conceptualized validity into a num-
ber of different domains (Salvia et al.,
2009). For the purposes of this chapter, the
maost relevant are construct, content, and
predictive validity. Construct validity
refers to whether the domain is real. In
order to be real, the domain has to both
capture the trait being sampled and be
independent of another well-established
domain. That is the problem with apply-
ing verbal 10 tests to populations with
limited language abilities (Camarata &
Swisher, 1990). In hearing children, ver-
bal ability is a reasonable construct for
estimating intelligence. But in children
with hearing loss, whose verbal abilities
may be attenuated due to the hearing
loss rather than due to any general lack
of intelligence, verbal IQ can in fact act
as a proxy for receptive language ability
and therefore an improper “construct” for
intelligence.

Another example is auditory pro-
cessing disorder {(APD) or central audi-
tory processing disorder (CAPD) (ASHA,
2005). Although it is certainly true that

auditory discrimination, sequencing, and
auditory working memory are impaired
in a number of clinical populations (in-
cluding children who are deaf or hard of
hearing), it is unclear whether this con-
struct is independent of language abili-
ties (Caccace & McFarland, 1998). That
is, because typically developing children
show similar deficits in diserimination,
sequencing, and auditory working mem-
ory, it is unclear whether this is a casual
element in the disability. Also, because
measures of a well-established construct,
language ability, are highly correlated
with APD or CAPD test results, the con-

struct validity of this domain is not well
established. From a psychometric stand--
point, in order to be accepted as a unique
domain or construct, the correlation
coefficients with other measures of well-
established domains, such as language
ability, must be relatively low. From a
conceptual standpoint, this means that the
itemns on the test are not confounded with
language, or another related construct.

And this leads to the concept of
content validity. This is defined as the
extent to which the items on the test actu-
ally measure the target domain. The test
itemns or contents should be conceptually
and statistically related to the domain.
For example, if a test is measuring recep-
tive vocabulary, the test iterns should all
sample this domain. If the test is designed
to measure articulation, or speech, then
the test should include itemns that sample
a child’s ability to pronounce the pho-
nemes in the target language (e.g., Eng-
lish). Test makers evaluate content valid-
ity by determining to what extent items
or sets of items predict the overall test
score. As with construct validity, the test
manual should provide evidence that
the test in fact has reasonable items that
sample the target domain, such as speech
and language.

Specificity and Sensitivity

Additional aspects of validity that are of
particular importance to clinicians and
teachers serving children with hearing loss
are sensitivity and specificity. These as-
pects refer to the extent that a test that is
used for diagnostic purposes actually identi-
fies the diagnostic typology without mak-
ing mistakes. Sensitivity refers to how well
the test identifies those with a particular
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condition. Specificity refers to whether the
test actually separates the condition from
other conditions. For example, if universal
hearing screening in infants catches a high
percentage of children who end up actually
having a hearing loss, then this procedure
is considered to be highly sensitive to hear-
ing loss. On the other hand, if along with
the children who actually have a hearing
loss, the universal hearing screening also
catches a large number of children who do
not have hearing loss, then the test is not
very specific.

Another example of high sensitivity
with low specificity can be seen in autism,
If one uses late talking, that is late onset
of words, to screen for autism in two-
year-olds, all, or nearly all, would be a hit
for autism, but very few would actually
have autism (Camarata, 2014). 5o, the test
would catch virtually all children with
autism and thus would be highly sensi-
tive. But, because there would also be
many false positives, the test would have
low specificity (Williams & Brayne, 2006).
Tests can also be highly specific and not
very sensitive. It should be reasonably
clear that for diagnostic purposes clini-
cians would like for test to be both sensi-
tive and specific.

From a practical standpoint, clini-
cians testing children with hearing loss
should have a firm view of the purpose
of the tests being administered. If it is to
qualify the student for services in an area
associated with the hearing loss, such as
autism spectrum disorder, learning dis-
ability, intellectual disability, and s0 on,
the sensitivity and specificity of the instru-
ment for children with hearing loss must
be considered. Otherwise, there is a high
probability the child will be mislabeled,
especially if the assessment has high sen-
sitivity and low specificity.

The level of information that a test pro-
vides varies according to the structure of
the test. Some tests are relatively narrow
in focus and measure a specific domain in
great detail. Other tests survey broader
domains, or multiple domains, but in less
detail. For example, the Structured Pho-
tographic Test of Expressive Language
(SPELT; Werner & Krescheck, 1983) exclu-
sively provides a detailed examination of
grammatical morphology in the expres-
sive language modality. The Woodcock-
Johnson Tests of Achievement, on the
other hand, tests many aspects of school
related skills such as reading, writing, and
mathematics. But each of these domains
is broadly sampled (Woodcock et al,
2001). Another aspect of test construction
is the nature of the standardization and
the nature of the information provided
by the test. For example, tests can be
norm-referenced or criterion referenced.
Each of these procedures can yield useful
information for clinicians, and each has
strengths and weaknesses that should be
considered when interpreting test results.

Norm=Referenced

A test is considered “norm-referenced” if
it has been constructed and standardized
using a set of “normative” procedures.
This means that the test items have been
selected so that the results conform to a
“normal distribution” or bell-shaped curve
in typical populations. Also, the extent to
which the test actually fits a “normal” bell-
shaped curve is evaluated in the general
population. This process, called standard-
ization, includes administering the test to
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representative samples of children (and
adults) selected from the target popula-
tion. A representative sample means that
appropriate age levels, ethnicity, and gen-
der were properly selected and included
in the sample. The data from these norm-
ing samples are then used to construct the
norming tables in the test manual. That is,
the test scores are mathematically trans-
formed in the normally distributed test
quotients, percentile ranks, and/or age
equivalencies in the manual.

Quotients are scaled scores that
inform a clinician or teacher how far a
child is above or below the “average” level
in their age group. Quotients are often
reported wherein the mean score is 100
and the standard deviation is 15. A typi-
cal range on this scale is often thought to
be the mean + one standard deviation: 85
to 115. A child scoring below 85 would be
performing below the typical range and
a child with a score above 115 is thought
to be performing above average on that
test. Often, performance more than two
standard deviations below the average is
considered evidence of a significant dis-
ability. In the case of an intelligence test,
scores below 70 (the average of 100 minus
30 which is two times the standard devia-
tion of 15) are interpreted as evidence of a
significant intellectual disability.

The standard scores can also be used
to calculate a child’s percentile rank. Con-
ceptually, this score informs a teacher or
clinician about a child’s relative standing
on a hypothetical group of 100 children at
the same age level. Forexample, a quotient
of 100 means that score is at the 50 percen-
tile: the child scored exactly in the middle
of the range for her age level, A quotient
of 70 is at the 3rd percentile, which means
that 97% of the children in the norming
sample got a higher score. Age equiva-

lency is an estimate of the child’s abil-
ity on the test relative to a developmen-
tal level. That is, age equivalency tells a
clinician or teacher the comparable age
performance for that test score. For ex-
ample, a 40-month-old preschooler may
have the expressive vocabulary of a
5-year-old (60 months). This means that
the 3%-year-old received a higher score
than other children her age and, in fact,
received a score that is “average” for a
five S5-year-old. In contrast, it is also pos-
sible for a child to be developing more
slowly that her peers and receive an age
equivalency that is below her actual age.
For example, a child with hearing loss
may have difficulty with auditory com-
prehension so that at age five (60 months),
his ability to understand what others say
is more like what is seen in 3%-year-olds
{40 months).

When using age equivalencies, cau-
tion is advised since they are general esti-
mates and not precise. Furthermore, age
equivalencies can be misleading when
used improperly due to reliability {mar-
gin of error) and the inherent test score
variability at each age level. For example,
a 6-year-old child receiving a quotient of
92 on a test, which is solidly in the nor-
mal range, could be six months or even a
full year “behind” based on age equiva-
lency if there is high variability around
the median score in the 6-year-old stan-
dardization sample. Stated directly, age
equivalencies are based on the average
score at a particular age level and do not
take into account where the children at
that age level are highly variable in their
performance. Although teachers and par-
ents appear to prefer age equivalencies
as an estimate of a child’s skill level, it is
important to understand, and to commu-
nicate to teachers and parents, that these
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scores are not precise (Salvia et al., 2009)
and should not be used when determin-
ing eligibility for services.

Broadly, norm-referenced tests are
useful for comparing a child performance
to that of other children at the same grade
level or at the same age level. These tests
allow a clinician or teacher to gain insight
into how well a particular child performs
on a particular set of items relative to
the standardization sample. In addition,
norm-referenced tests are ideal for com-
paring relative strengths and weaknesses
in an individual child on a variety of tests
because all will be scaled the same way.
For example, a child's relative standing
on mathematical achievement can be
compared to his or her relative standing
on writing ability, reading achievement
and so on. Also, if the achievement test is
conormed with a cognitive test, as in the
Woodcock-Johnson series of tests (Wood-
cock et al., 2001), then a child’s intellec-
tual abilities can be compared to how well
he or she does on school-based achieve-
ment tasks.

On the other hand, norm-referenced
tests are relatively insensitive to individ-
ual learning over time, The reason for this
is that the norms are benchmarked at a
particular age and that even when a child
learns quite a bit in a particular year, this
may not be reflected again in the stan-
dard score. For example, assume a typi-
cally developing child that is average for
his or her age and thus gets a quotient, or
standard score, of 100. If this child learns
about as much as the other children over
a year, his or her quotient the next year
will be 100 once again. So gain scores in
norm-referenced tests reflect how much
the child has learned relative to the stan-
dardization sample. It is fairly possible
that the child learned quite a bit while also

declining in terms of his or her standard
score. A practical example may be useful
to illustrate this point. The MacArthur
geale (MacArthur-Bates Communicative
Development Inventories, 2007) provides
percentile ranks for expressive vocabu-
lary levels in toddlers. An 18-month-old
who says about 9 words on the standard-
ized word set of 36 items will be at the
S50th percentile for productive vocabu-
lary on this test. If that same child learns
another 10 words on the item list over the
next six months, he or she will actually
decline to the 25th percentile because the
other children in the cohort for the stan-
dardization sample learn, on average 12
additional test words (Fenson et al., 2000).
The point here is that the standardization
sample includes the amount of gain the
average child makes so that even when a
child has learned quite a great deal, there
may be a decrease in his or her standard
score, because the other children learn
more over the same time period. In terms
of quotients, the above child would have
declined from an initial score of 100 at
age 18 months to approximately 89 at age
24 months even though the child learned
quite a few words.

Because norm-referenced tests have
to be administered in a standardized way,
repeated administrations may artificially
inflate the scores on the second, third,
and fourth administration of the test as
the child essentially learns the test items.
Test makers try to avoid this problem by
issuing different forms such as form A and
form B of the Peabody Picture Vocabulary
Test (Dunn & Dunn, 2007); the teach-
ers and clinician should be cognizant of
the pitfalls of a repeated short-term test
administration, nonetheless. Finally, as
described above, the reliability coefficient
also indicates the magnitude of a gain
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that can be reliably detected on a partic-
ular test. Lower reliability means that
observing a real gain on a test requires
that: (a) the child gains more than the
other children in the normative sample
and (b) the gain is sufficient to overcome
a test’s standard error of measure (margin
of error). All of these factors collectively
limit the utility of norm-referenced tests
for measuring progress in an individual
child.

Criterion-Referenced
(Questionnaires and
Developmental Inventories)

Another kind of approach to testing is
to generate “criterion”™ that are bench-
marked at a particular age. For example,
most children begin saying their first
words at about 12 months of age. So a cri-
terion-referenced instrument—such as a
questionnaire used for a parent interview
or a developmental inventory (checklist)
such as the aforementioned communi-
cation development index (MacArthur
Inventory, 2007) for measuring expres-
sive vocabulary—would chart the age at
which a child said his or her first word.
These inventories are referred to as cri-
terion-referenced because they provide
specific behaviors or targets that are being
surveyed. These often take the form of
questionnaires that can be answered by
teachers or parents regarding a child’s
developmental milestones such as sitting
up, walking, talking, and so on. Or, they
can be employed as standard observa-
tional checklists. For example, the Denver
Developmental Screening Test is a survey
employed by clinicians to assess develop-
mental level in toddlers and preschoolers
{(Frankenburg, Dodds, Fandal, Kazuk, &
Cohrs, 1975).

Criterion-referenced tests—includ-
ing checklists, developmental inventories,
and questionnaires—are particularly use-
ful when specific testing is not possible,
for example if the child is too young to
actively respond to particular test items,
or when seeking information about behav-
iors that oceur in the natural environment
such as at home in classrooms which cli-
nicians may have restricted access. The
advantage of criterion-referenced mea-
sures is that they can be used to bench-
mark progress: a clinician can identify
the new behaviors a child has learned.
Criterion-referenced measures also are
useful for comparing teacher and par-
ent reports of child developmental mile-
stones. A child may provide a completely
different profile at home versus at schoal,
An example of a widely used criterion-
reference measure is the autism diagnostic
observation schedule (ADOS; Lord et al.,
2000) wherein a clinician specially trained
to look for autism symptoms administers
a series of play activities and /or interview
questions in order to observe the child’s
performance in quasi-naturalistic but
structured activities. After observing the
child in these scenarios, the clinician then
rates the child’s performance on a series
of social and communication criteria, as
well as behavioral criteria associated with -
autism.

Although criterion-referenced mea-
sures are quite useful for indexing skills
such as expressive vocabulary, play behav-
iors, social interaction and so on, these
are not “norm-referenced” in the same
manner as other kinds of standardized
test such as traditional intelligence mea-
sures. Also, criterion-referenced measures
are not normally distributed in the same
way as quotients derived from norm-
referenced tests. For example, the afore-
mentioned ADOS criteria are useful for
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distinguishing children with autism
from typically developing children and
children with global intellectual disabili-
ties; it does not yield quotients, standard
scores, or age equivalency scores. Indeed,
the criterion measures on this assessment
are benchmark to a child’s developmen-
tal level rather than his or her age level
or grade level. The four “modules” cor-
respond to whether a child is nonver-
bal, just beginning to speak, uses phrase
speech or is conversational, regardless of
his or her age.

Teachers and clinicians should cer-
tainly use criterion-referenced measures
in their assessment of children with hear-
ing loss. These measures are particularly
useful when they sample a skill set that
is predictive of future learning or yields
insight into deficit areas that require
additional training. Additionally, as with
the ADOS or the Denver Developmental
Screening Test, it can be used to determine
whether a child with hearing loss is learn-
ing or meeting the same developmental
criteria as other children. On the other
hand, one must be cautious in administer-
ing these kinds of scales if they have not
been employed with children with hearing
loss. For example, there are no data avail-
able for the ADOS on children with hear-
ing loss and their sense impairment could
potentially misleading examiners if they
are unfamiliar with the “usual” social and
behavioral skills of children with hearing
impairment. This is especially true if some
of these “typical behaviors” in hearing
loss overlap with key markers for autism
in children without hearing loss.

For example, in school-age children
and adolescents, repetitive rocking and
unusual hand movements are markers for
autism and are correctly sampled using
the ADOS. However, people with severe
blindness often display these kinds of

movements even when they don’t have
autism. Because of this, the criterion mea-
sure of repetitive rocking and unusual
hand movements should not be used
to diagnose autism in children who are
blind. Similarly, caution must be used
when assessing children with hearing loss
for conditions such as autism or intellec-
tual disability (Camarata, 2013).

Another example of a criterion-
referenced assessment measure is Cot-
tage Acquisition Scales for Listening, Lan-
guage, and Speech (Wilkes, 1999). In this
instrument, the areas evaluated include
listening, speech, language and cognition.
Each of these content areas is divided into
ordered “steps” for scaling a child’s per-
formance. A child’s abilities place him or
her on this scale regardless of age level,
These criteria are then used as a teach-
ing sequence in each domain. Normative
information is not provided.

This leads to a discussion of the sam-
pling properties of the test, regardless of
whether it is norm-referenced or criterion-
referenced. That is, the test manual should
describe how the items were developed
and who was included in the standard-
ization sample for a norm-referenced
test or in the comparison sample for a
criterion-referenced instrument. A clini-
cian or teacher should review the test
manual to determine the age levels of the
children included in the standardization
sample, the racial makeup of the stan-
dardization sample, the demographic
characteristics of the sample, as well as
gender representation. It should be borne
in mind that nearly all tests, regardless
of whether they are norm-referenced or
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criterion-referenced, are developed and
“standardized” on typically developing
samples. Because of this, these measures
are useful in identifying potential “deficit
areas” but are of very limited utility for
comparing children within a group such
as children with hearing loss. Likewise, it
is critically important that clinicians and
teachers be familiar with the normal traits
of the population so that criteria that are
different are not mistakenly interpreted
incorrectly, and with regard to norm-
referenced tests, interpreted with caution
if nonstandard administration procedures
are needed because of the specific features
of the target population.
Also, because standardized test gen-
erally include representative “typical”
samples from the general population, they
may under sample minority populations.
For example, representativeness of sam-
pling procedures of previous editions of
the Peabody Picture Vocabulary Test has
been discussed in the literature (Cham-
pion, Hyvter, McCabe, & Bland-Stewart,
2003). Practically speaking, this means
that in addition to considering the impact
of the hearing loss on test results and
test interpretation, clinicians and teach-
ers must also consider cultural factors as
well. Although it may appear that these
caveats render norm-referenced standard-
ized tests and criterion-referenced mea-
sures virtually useless with children with
hearing loss, in fact, they are highly use-
ful if administered and interpreted prop-
erly. That is, criterion-referenced tests
will provide insight into a child’s devel-
opmental level on a variety of practical
skills and norm-referenced tests can pro-
vide insights into relative performance in
children with hearing loss. However, the
nature of the sample used to standardize
and norm the tests must be reviewed to
properly employ these measures.

Another aspeet of sampling has to
do with test construction. Both criterion-
referenced and norm-referenced tests are
essentially “"samples” of target behaviors
thought to yield insights into a child's
development. A test of mathematical
achievement includes a pool of items
selected from the overall construct of
mathematical ability. Clearly, a test can-
not possibly include every kind of math-
ematical knowledge taught in schools or
that students possess. Rather, a sample
of the knowledge base is surveyed in
order to estimate an individual child’s
mathematical knowledge. Because of
this, another sampling consideration is
whether the items on the test are actually
reflective of the domain being assessed
in the target population. As an example,
“applied problems” includes a combi-
nation of mathematical reasoning and,
because the items are presented verbally,
receptive language ability. In typically
developing children, this is not a problem
because the items actually sample a child’s
ability to solve word problems. But, if the
child doesn’t know English or has a recep-
tive language problem that is sufficiently
extensive to limit his or her ability to com-
prehend the instructions or the questions
on the test (which is presented verbally),
then this test may not actually be sampling
mathematical ability. Again, clinicians and
teachers are urged to think through the
validity of the test for this population and
whether the items are actually sampling
the target domain being assessed.

S
o T

By now it is probably apparent that all
standardized test information, regard-
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less of whether it is criterion-referenced
or norm-referenced, must be augmented
with informal assessments and data col-
lection, These generally take the form
of teacher- and/or clinician-constructed
assessments. It is to be hoped that these
assessments reflect skills that are appro-
priate for children with hearing loss. For
example, a teacher may be interested in
how well a student with hearing loss is
learning vocabulary words that are spe-
cific to a particular reading lesson. The
teacher could construct an informal word
list from the reading materials and con-
duct an informal assessment prior to the
instruction module in order to determine
how much of the vocabulary the child
knows. After instruction, this teacher
could then use the informal assessment to
chart a child’s progress on reading vocab-
ulary for this lesson.

Similarly, a standardized test can be
augmented with individually constructed
informal assessments. A clinician may
administer a standardized articulation
test such as the Arizona Articulation Pro-
ficiency Scale (Fudala & Reynolds, 1986)
—which provides norm-referenced infor-
mation on a child’s speech production—to
a child with hearing loss. The clinician
may wish to augment this with an infor-
mal speech assessment of the child’s artic-
ulation in spontaneous language samples
(Shriberg, Austin, Lewis, McSweeny, &
Wilson, 1997), or the clinician may wish
to sample specific speech sounds in syl-
lable contexts that are not included in the
standardized test. The point here is that
the clinician can assess articulation skills
in a much wider variety of contexts than is
provided in the standardized tests and can
do so with considerable flexibility when
constructing informal sampling contexts,

From a practical standpoint, the stan-
dardized assessments should be viewed

as a starting point for more in-depth eval-
uation using informal assessments that
shed additional light on an individual
child’s capabilities, especially in domains
or skills that are particularly important
for the target population. For example,
one could imagine that understanding
the extent to which an individual child
can use environmental auditory informa-
tion is important in this population and
that this can be sampled individually in
the classroom or in other relevant con-
texts. Naturally, this can take the form of
individually constructed informal mea-
sures, The key here is that the teacher or
clinician must have a clear perspective on
what kinds of information are needed to
teach this child and, what kinds of indi-
vidually constructed measures will best
capture that child’s abilities and chart
their learning,.

Perhaps the strongest argument for
using informal assessments is the need for
individualized data collection in order to
measure a particular child’s progress. For
example, a standardized test such as the
Peabody Picture Vocabulary Test can pro-
vide a norm-referenced look into whether
a child’s receptive vocabulary is below
expected levels relative to the standard-
ization sample. But this test is not suffi-
ciently sensitive to measure whether a
particular child is learning a particular set
of vocabulary words that the teacher and /
or the clinician are targeting. Charting this
kind of progress requires construction of
an informal assessment that is specific to
that child. Generally, clinicians and teach-
ers of children with hearing loss will have
to rely upon these kinds of assessments
to determine whether a child is learning
his or her individual personalized goals.
As a matter of accountability, teachers and
clinician should be probing and chart-
ing progress on a regular basis, such as
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weekly or biweekly. Data collection of this
nature will be directly focused on infor-
mal measures of the target domain.

Case History/Parent Interview

Another example of informal measure-
ment is the case history. Generally, a
teacher or clinician will benefit from
knowing about the child’s background.
In this case, parents can provide a writ-
ten summary of their child’s develop-
mental history. This can include when a
child achieved developmental milestones
such as sitting up, walking, and so on;
when the hearing loss was first detected;
whether it was treated with hearing aids
or a cochlear implant or some other inter-
vention; and whether the child has had a
significant illness or history of illnesses
that may have impacted development.
From a testing standpoint, clinicians and
teachers should be providing parents with
a standard form of the case history so that
written information can be elicited.
Often, this information can be aug-
mented with a parent interview wherein
a set of standard questions is asked to
validate what is written in the case his-
tory. In addition, the case history can be
reviewed and areas that require addi-
Honal information can be probed during
the interview process. Although these
take the form of informal assessments,
clinicians will find that standard ques-
tions about illnesses and other health
information as well as requesting more
details about developmental milestones
yields helpful additional information. As
with any kind of an assessment, whether
standardized or informal, a parent inter-
view process benefits from a “game plan”
or a predetermined set of interview ques-
tions so that the clinician or teacher can

guide the interview process and ensure
that all the relevant topics are cuvelmd
during the interview. From a t;_er:hmql
standpoint, parent interviews yield eri-
terion-referenced information, but this is
even less “standardized” than published
criterion-referenced checklist or invento-
ries. Because of this, clinicians and r.ea;h-
ers should interpret this information with
caution and without bias or judgmental
perspectives.

LS

1_~=j!‘3'f-"|=-'{5"':"':' G BT

Although this may seem to be an intui-
tive topic, clinicians should be thought-
ful about the domains they are going to
assess in children with hearing loss and
what kind of information is needed to
generate a comprehensive view of the
child's strengths and weaknesses. The fol-
lowing domains are an essential part of
any assessment.

Speech

First and foremost, after the audiolo-
gist has completed a thorough hearing
evaluation so that a child's hearing status
is known, the clinician should assess a
child’s speech production. This includes
articulation of individual speech sounds
but should also include estimates of over-
all intelligibility as well as performance
in informal language samples. This will
provide an overview of the child’s current
competence for speech production, errors,
as well as an evaluation of how well the
child performs in real-life speaking situa-
tions. It should be noted that intelligibil-
ity is not necessarily the sum total of the
articulation errors. Rather, two different
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children could have the same number of
errors with regard to misarticulations,
but one child could be much less intelli-
gible then the other due to the nature of
the errors. As a simple example, consider
the differences in whether a listener could
understand a child who only makes one
error per word. If this error is a predict-
able substitution at the ends of words, the
child’s speech will be much more under-
standable than if the error is to omit the
first consonant from all words. This is
because initial consonants have a much
higher contribution two overall intelligi-
bility. For example, a child who says “tat”
for the word “cat” is much more under-
standable then a child who says “at” for
“cat.” Both children got exactly 50% of
the consonants in the word cat correct,
but the nature of the errors changes the
intelligibility.

Because of this, the clinician should
be cognizant of how intelligible the child
is in spontaneous speech and when the
clinician is working on improving speech
production, should prioritize targets that
are both developmentally appropriate
and contribute the most acoustic informa-
tion for intelligibility. It is also important
to bear in mind that many children with
hearing loss make vowel errors; these
are a high priority both because vowels
are developmentally earlier than most
consonants, and because they contrib-
ute dramatically to overall intelligibility.
It should be noted that a speech assess-
ment of children with hearing loss should
be completed on vowel sounds as well
as consonants.

Expressive Language

In addition to speech, the clinician should
assess expressive language ability. This

includes words (vocabulary); word end-
ings such as plurals, possessives and
other grammatical markers (grammati-
cal morphology); as well as sentence pro-
duction (syntax) (see Camarata, 1992).
Examples of standardized tests of these
domains include the Clinical Evaluation
of Language Fundamentals (CELF; Semel,
Wiig, & Secord, 2003), the Test of Lan-
guage Development (TOLD; Newcomer
& Hammill, 2008), Preschool Language
Scale (PLS; Zimmerman, Steiner, & Pond,
2002), and the Structured Photographic
Elicited Language Test (SPELT; Werner &
Krescheck, 1983). As with all testing, the
standardized assessments should be aug-
mented with informal assessments such
as language sampling and assessment of
narrative abilities. It is also important to
bear in mind that testing may be impacted
and/or require modification based on the
child’s hearing profile. For example, elic-
ited imitation may be adversely affected
by a child’s ability to hear word endings
such as grammatical morphemes (i.e.,
contracted auxiliary). If a child can read,
it may be useful to validate production by
presenting items in the written modality
as well as by listening. Clinicians should
complete a comprehensive inventory of
the child’s expressive language skills and
think through the intervention plan in
light of the child’s overall needs. Clearly,
because words are the foundation of
spoken language, expressive vocabulary
should be a high priority.

Receptive Language

The domains that are assessed in the
expressive language ability set should
also be assessed in terms of listening
comprehension. That is, receptive vocab-
ulary, comprehension of grammatical
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morphemes, and of syntax, including
complex sentences should be tested. The
aforementioned measures—CELF, TOLD
and PLS—include receptive items and the
Test of Auditory Comprehension of Lan-
guage (TACL; Carrow-Woolfolk, 1998),
which only tests receptive ability, all can
be used to assess receptive language abil-
ity. Naturally, a child’s ability to under-
stand what is said to him or her is foun-
dational to leamning and is a key skill in
children with hearing loss. Clinicians
may also want to know to what extent the
child ean perform both with and without
visual information. Studies of multisen-
sory processing indicate that visual input
improves auditory processing in children
without hearing loss. This is also true in
children with hearing loss; however, the
auditory channel alone is often much
worse then in other populations. Because
of this, clinicians should think through
the functional environments in which
the child will be expected to understand
spoken language. If the child has access
to visual information that is simultaneous
with the auditory (i.e., lipreading), perfor-
mance will improve relative to when the
child is unable to have access to visual
input. Clinicians should assess language
comprehension in both auditory only and
in auditory plus visual contexts. Natu-
rally, the same version of a test cannat be
administered twice within a certain time
period due to reliability and test-retest
learning conditions. However, tests with
different versions (form A and form B)
can be used, such as the Peabody Picture
Vocabulary Test (4th ed., Dunn & Dunn,
2007). It is important to review the test
instructions to know how often a test can
be administered to ensure validity of the
measures gathered.

In addition, because language com-
prehension is the foundation upon which

literacy and other forms of achievement
rely, these abilities should be a very high
priority in any clinical remediation pro-
gram, MNaturally, informal assessments
such as vocabulary lists, lists of grammati-
eal morphemes, question forms, and com-
plex syntax should all be included in the
assessment as well as in the data collec-
tion for progress monitoring. In addition,
because conversational skills are directly
founded upon receptive language ability,
the clinician should consider the relation-
ship between the child’s understanding
and his or her ability to carry on conver-
sations so that the latter skill can also be
targeted as needed.

Literacy

Perhaps because of the long-standing
deficits in language acquisition in chil-
dren with hearing loss, the reading skills
of these children have also been relatively
poor when compared to children without
hearing loss, including those with lan-
guage disorders (Brisco, Bishop, & Nor-
bury, 2001). This is intriguing because
children with hearing loss often receive
fairly intensive instruction on phonologi-
cal awareness as a part of their aural reha-
bilitation. Of course, reading includes not
only the ability to decode the phonemes
included in the words as letters, but com-
prehension as well. So, a child with limited
language ability would have poor reading
outcomes even if he or she were proficient
at spelling and reading decoding such as
“sounding out words” or phonics. Matu-
rally, these decoding skills are often weak
in children with hearing loss because they
may not have sufficient auditory acuity to
discriminate individual phonemes or they
may not have these phonemes stored in
their lexical representations. Stated sim-
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ply. the phonemic structure of individual
words may be problematic for children
with hearing loss.

Regardless, it is clear that a compre-
hensive assessment of a hearing-impaired
child should include literacy. Measures
of phonics and phonological awareness
should be administered as well as tests
of reading comprehension. Both domains
will yield estimates of overall literacy
{(Woodcock et al., 2001). Because reading
comprehension is a very high priority for
children with hearing loss, a thorough
assessment of these domains should be
completed. As with language assess-
ment, the impact of the child’s hearing
status also must be taken into consider-
ation when administering and interpret-
ing the results of any standardized test.
Also, ample informal criterion-referenced
assessments should be completed in order
to yield a comprehensive perspective on
the child’s literacy.

Cognitive Abilities and Achievement

As mentioned previously in this chap-
ter, cognitive ability should be assessed
with caution due to potential confounds
(see Chapter 7). It is particularly impor-
tant that in addition to the usual standard
assessments (such as the Stanford-Binet,
Weschler, or Woodcock-Johnson) the clini-
cian administer estimates of fluid reason-
ing that are either completely nonverbal
or with a very low verbal load so that lan-
guage ability secondary to hearing loss
does not yield an underestimate of the
childs thinking abilities. It is also impor-
tant that clinicians be aware that multiple
broad abilities are needed to yield a fair
estimate of the child’s thinking ability.

In order to consider the implications
of hearing impairment on cognitive abili-

ties and achievement, it is important to
determine how cognitive abilities and
achievement are modeled and tested,
as a means of then reviewing potential
impacts. The starting point for this anal-
ysis is the speech and language abilities
of children with hearing loss, which of
course, is the primary ramification of hav-
ing reduced speech and language input
into the developing brain.

Although such a view properly
focuses on the primary weaknesses asso-
ciated with hearing loss (speech and
language), there may be advantages to
taking a more comprehensive view of
psychoeducational testing in this popu-
lation. Moreover, it is not surprising that
speech and language-learning problems
can also be associated with other learning
that relies on linguistic competence. For
example, because reading is, essentially,
decoding and comprehending language
information represented using text rather
than verbal communication (Hulme &
Snowling, 2013), children with hear-
ing loss are often at risk for reading dis-
abilities as well. Similarly, there has also
been an effort to understand any relative
weaknesses in cognitive abilities that are
associated with speech and language-
learning deficits. For example, researchers
have long hypothesized that speech and
language disorders are associated with
a relative weakness in auditory process-
ing abilities. But, more broadly, there is
a general sense that thinking abilities are
relatively independent of speech and lan-
guage abilities in hearing impairment.

This view perhaps arises from a two-
factor model of intellectual ability, with
cognitive skills grossly being classified as
verbal and performance, with any weak-
nesses in cognitive abilities being limited
to the verbal domain in children with
hearing impairment. Using this view,




36 Assessing Listening and Spoken Longuage in Children With Hearing Loss

performance intelligence is preserved,
whereas verbal intelligence may be lower
and commensurate with the poor speech
and language skills (Camarata & Swisher,
19900, But, more recent models of general
intellectual abilities include more than
two factors. For example, Cattell-Horn-
Carroll theory (CHC theory; Carroll, 1993;
Hom, 1988) includes nine broad abilities
that contribute to estimates of overall
intellectual ability. Although this model
has been available for more than two
decades (Carroll, 1993), studies of cogni-
tive abilities are primarily based on two
factor analyses of intellectual abilities in
the field of speech and language disorders
(Tombilin et al., 1997).

CHC Theory: Broad and Narrow Abilities

It may be useful to provide a brief review
of Cattell-Horn-Carroll (CHC) theory as a
prelude to using the W] Tests of Cogni-
tive Abilities and Achievement to exam-
ine cognitive abilities and achievement
in children with hearing loss (Table 2-1).
In this model, the goal of cognitive test-
ing is to estimate an individual's Gen-
eral Intellectual Ability (abbreviated as
GlA or simply as g). General Intellectual
Ability is hypothesized to consist of nine
broad intellectual abilities that ultimately
relate to general cognitive level. These
nine broad abilities include fluid reason-
ing (Gf), visual spatial reasoning (Gv),
processing speed (Gs), auditory process-
ing (Ga), short-term memory (Gsm),
long-term retrieval (Glr), comprehension
knowledge (Gc), quantitative skills (Gg)
and reading and writing ability (Grw).
These latter two skills, Gq and Grw, are
commonly examined using achievement
tests rather than tests of cognitive abilities,
The following brief deseriptions of each of
these broad abilities may be helpful.

Fluid reasoning is the ability to gen-
erate inferences from known information.
For example, a classic fluid reasoning task
is to predict what comes next in a series.
That is, the first few items in a series are
presented and the individual is asked to
then provide the next item in the series.
Visual spatial reasoning is defined as the
ability to integrate and interpret visual
information. Processing speed is a mea-
sure of the “cognitive clock,” or the effi-
ciency one can quickly and accurately
complete items of moderate difficulty.
Auditory processing within CHC theory
is analogous to visual spatial ability and
not the more narrow forms of auditory
processing sometimes studied in lan-
guage disorders (Tallal, 1990). Rather,
auditory processing is viewed as the
ability to rapidly and efficiently decode,
encode, and mentally operate on audi-
tory information. Short-term memory isa
measure of the ability to quickly store and
retrieve information (within a few sec-
onds), whereas long-term retrieval reflects
this retrieval ability over a much longer
time period. Comprehension knowledge
is defined as the depth and breadth of
knowledge including verbal communica-
tion, information, and reasoning related
to stored information and verbal abilities.
Cuantitative skills are precisely what the
name implies: the ability to comprehend
quantitative concepts and relationships
and the facility to manipulate numeri-
cal symbols. Finally, reading and writing
ability includes basic reading and writing
skills and the associated skills needed to
decode and interpret text.

Estimates for these broad abilities are
generated using tests of narrow abilities,
For example, the broad cognitive ability of
auditory processing (Ga) can be estimated
by having an individual integrate a series
of individual sounds into words (Sound
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Table 2=1. Nine CHC Broad Abilities

Description

Breadth and depth of knowledge including verbal
communication, information, and reasoning when using
previously learned procedures.

Ability to comprehend quantitative concepts and relationships,
the facility to manipulate numerical symbols,

An ability associated with both reading and writing, probably
including basic reading and writing skills and the skills
required for comprehensionfexpression.

Ability to efficiently store information and retrigve it later,
often threugh association.

Spatial orientation and the ability to analyze and synthesize
wisual stimuli. The ability to hold and manipulate mental
images.

Ability to discriminate, analyze, and synthesize auditory

Broad Ability Acronym
Stores of Acquired Knowledge
Comprehension Knowledge Ge
Quantitative Ability Gg
Reading-Writing Grw
Thinking Abilities
Long=Term Retrieval Gir
Visual-Spatial Thinking Gv
Auditory Processing
Fluid Reasoning
Cognitive Efficiency
Processing Speed Gs
Short-Term Memory Gsm

stimuli. Includes phonological awareness.

Ability to reason, farm concepts, and solve problems
that often Involve unfamiliar information or procedures.
Manifested in the rearganization, transformation, and
extrapolation of information.

Ability to rapadly perform autematic or simple cognitive tasks,

Ability to hold information in immediate awareness and use
it within a few seconds, Includes working memaory.

Sawrce: Adapted from Camarata and Woodcock, 2006. Used with permission.

Blending on the WT III), mentally “fill in"™
a missing phoneme to identify a word
{Incomplete Words on the W] 111} or iden-
tify patterns in speech or in music (Sound
Patterns-Voice and Sound Patterns-Music
in the W] I1I) are narrow abilities related to
overall (broad) auditory processing ability.
Clearly, these cognitive “narrow abilities”
for auditory processing are of high impor-
tance for measuring abilities in children
with hearing impairment. Narrow abili-
ties in the achievement area of quantita-
tive knowledge (Gq) can include math

computation, which is the ability to solve
numeric problems; math fluency, which is
the ability to solve math problems of mod-
erate difficulty rapidly and accurately; and
applied problems, which is the ability to
solve problems presented verbally.

These are included in the W] III as
Calculation, Math Fluency, and Applied
Problems respectively. All broad cognitive
abilities are sampled using sets of narrow
abilities shown to relate to these broad abil-
ities. In this way, a comprehensive view
of cognitive abilities will include multiple
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estimates using narrow abilities to sample
each broad ability. Such an approach for
assessing cognitive abilities (and achieve-
ment) provides important advantages
over applving a two-factor approach to
investigating the relationship between
language disorders and potentially related
aspects of cognitive ability and achieve-
ment. Figure 2-1 includes a depiction of
the relationship between a broad ability
(Reading), associated narrow abilities,
and the W] IT1 tests associated with these
narrow abilities.

The Woodcock-Johnson Tests of Cog-
nitive Abilities and Tests of Achievement
are constructed to examine the broad abil-
ities contributing to overall intellectual
ability (GIA) and key aspects of achieve-
ment. Although language disorders will
probably include a number of abilities
that are at relatively typical levels of per-
formance, using the Woodcock-Johnson
will permit study of relative strength
and weakness across and within broad
abilities to yield additional information
bevond a two-factor model or models

of specific narrow deficit (such as poor
discrimination of formant transitions in
auditory processing).

Brood and Norrow Abilities—CHC Theory
and Links to Achievement (Gg ond Grw)

A comprehensive, conormed instrument
is required to simultaneously examine
cognitive and achievement and to val-
idly assess patterns of relative strengths
and weakness in these areas. In addition,
the assessment battery must accurately
sample the domains under consideration.
The W] series of tests were specifically
developed using CHC theory to con-
struct tests that sample relevant narrow
abilities to estimate each subject’s relative
performance on the broader cognitive or
achievement domain being assessed. For
example, the broad ability of auditory pro-
cessing (Ga) is sampled using the narrow
abilities of Incomplete Words, Auditory
Attention, Sound Patterns Voice, Sound
Patterns Music, and Sound Blending.
These five narrow abilities can then be

Reading
Broad Ability ——
—
Reading Reading
Mannow Abililies Comprehension Efficiency
_
W Tests [
Letter-Werd Ward Passage Reading Reading
Identificaton Altack Cormprehension Wacabulary Fluency

",

Figure 2-1. Broad and narrow reading abilities.
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used to estimate overall auditory process-
ing ability (Ga). It should be noted that
best practice includes using at least twa
narrow abilities to estimate performance
on broad ability. Thus, the first binder in
W] III tests of cognitive abilities includes
Sound Blending and Incomplete Words as
two narrow abilities that estimate broader
Ga. In this way, performance on more than
one narrow abilities test can contribute
to a broader estimate of an individual’s
overall cognitive performance.

Teachers and clinicians can then ex-
amine achievement in light of the results
from the cognitive testing. Academic
skills such as mathematics, reading, and
writing can be evaluated in order to iden-
tify patterns of strengths and weaknesses
and to construct a relevant curriculum for
that child. Although a speech language
pathologist or deaf educator may requests
that a school psychologist or other clini-
clan administer the cognitive and achieve-
ment tests, it is important that the teacher
and the clinician work together to gain a
fuller understanding of the implications
of the test results.

The product of all this testing should be
an individual comprehensive view of
the child with hearing loss. His or her
speech and language abilities, literacy,
cognitive abilities, hearing profile, and
academic skills (achievement) should
all be evaluated with norm-referenced,
criterion-referenced and informal assess-
ments in order to identify and pricritize
instructional goals. At the very founda-
tion should be language and literacy skills

as these provide access to educational
and later on, employment opportunities,
In addition, language skills are the very
foundation of the child’s development. It
is also vitally important that a reasonably
accurate assessment of the child’s cogni-
tive abilities be completed. On the one
hand, it is all too easy to underestimate
a child’s thinking abilities and academic
potential if an improper assessment has
been completed; on the other hand, if
a child does have intellectual disabili-
ties or other cognitive limitations, this is
also important information for instruc-
tional planning. In general, no clinician
or teacher should assume that the child is
incapable of learning and should employ
criterion-referenced and data-driven infor-
mal assessments to benchmark the speed
of learning for targets during interven-
tion. This in turn will yield more accurate
assessments of the child’s ability to learn
new material particularly in different
modalities such visual and listening,.

In addition, this kind of multifactual
interpretation of the child’s test informa-
tion will identify patterns of strengths and
weaknesses that are extremely useful in
intervention and in teaching. For exam-
ple, if a child's literacy decoding skills
are much stronger than his or her read-
ing comprehension, this would suggest
that instruction should focus on reading
comprehension until it comes up to the
same level as the phonemic awareness
abilities. Similarly, no clinician should
assume that teaching reading decoding
will automatically generate generalized
reading comprehension: both domains
should be taught, and looking at the rela-
tive strengths and weaknesses will inform
the teacher and clinician as to the prior-
ity for the child at any particular point in
development,
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Similarly, if the testing indicates that
auditory processing is a relative weakness
while visual spatial thinking is a relative
strength, the teacher and clinician should
consider how visual supports can be inte-
grated with auditory cues. OF course, this
is precisely what happens in lip-reading
where the visual information augments
the understanding the articulation pro-
cess and supports listening comprehen-
sion. But this can also be useful for other
kinds of instruction. The visual domain
may prime the auditory domain. And,
instructional situations that require high
levels of listening comprehension may be
less effective then auditory plus visual or
using visual priming asa way of preparing
the child for the verbal instructions. That
is, providing written instructions if a child
knows how to read can prime upcom-
ing auditory information. These are but
a few examples of how skilled clinicians
and teachers can “connect the dots” for
an individual child to tailor intervention
and instruction to the nuances of their
individual profile. This will also allow for
predicting speed of learning and provide
a means for charting progress.

——————
RO R AR,
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The purpose of this chapter is to provide
an orientation to assessment in children
with hearing loss. The information herein
is crucial for administering, interpreting,
and using testing data as a means of diag-
nosing concomitant conditions and for
constructing effective intervention and
instructional programs for these children.
The various levels of testing were dis-
cussed and described, including norm-
referenced, criterion-referenced, and in-
formal assessments, as well as examples

of when these types of assessments can be
used. In addition, clinicians and teachers
should use multiple sources of informa-
tion when evaluating and teaching chil-
dren with hearing loss.

Factors such as the validity and reli-
ability of the assessments, the standard-
ization samples, and the adaptations of
these measures to the particular aspects
of hearing loss that may impact admin-
istration and interpretation of these tests,
were described. In addition, this chap-
ter included a discussion of the specific
domains that should be assessed in order
to provide a comprehensive and accu-
rate view of the cognitive, academic, and
speech and language abilities of these
children., Finally, ways that these different
strands of information can be woven into
a proper interpretation to guide instruc-
tion and intervention were provided. In
general, clinicians and teachers should
not blindly administer tests without con-
sidering the strengths and weaknesses
of these assessments for the hearing-
impaired population, Used properly, these
yield important data that provide unique
insights into an individual child. Used
improperly, they can underestimate a
child’s potential as well as result in incor-
rect treatment and classroom placement.
The key focuses on individualizing inter-
pretation of the various sources of infor-
mation while considering the strengths
and limitations of these measures.
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CHAPTER 3
Medical Assessment

Pon Trairatvorakul and Susan Wiley

Gt M TS

i

Accurate and early identification of
hearing loss along with early and
effective intervention are critically
important to maximize a child’s
potential. The premise of 1-3-6
(screen by 1 before 1 month, diagnose
before 3 months, and intervene
before 6 months) serves as a guide
for providers to support the Early
Hearing Detection and Intervention
(EHDI) System.

Etiology may help us recognize risks
for other health or developmental
problems, understand recurrence
risk, and can impact aspects of
management, such as guiding the
frequency of monitoring for hearing
levels and developmental progress.
For children with hearing loss,
ensuring empowered family members
partnering with an interdisciplinary
approach to care with strong
communication across settings will
provide a foundation to support the
unique needs for the child.

Vignette 1

A family just had a newborn baby boy.
As part of the usual newborn nursery
care, their son had a hearing screen
by a hospital screener. The screener
discusses the results of the screening,
The baby did not pass his hearing
screening. The family asks what they
should do next.
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Successful implementation of Universal
Mewborn Hearing Screening (UNHS) has
transformed our care model for children
with hearing loss. Prior to UNHS, chil-
dren with hearing loss were identified at
much later ages, often due to concerns
about language delays (Fitzpatrick, Whit-
tingham, & Duriuex-5mith, 2014; Sininger
et al., 2009; Uus & Bamford, 2006; Young
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& Reilly, 2011). It was a rare child who was
identified early with hearing loss. In our
current care model, that scenario has for-
tunately shifted such that it is much less
common for children to have a delayed
identification of hearing loss. In 2012, the
Centers for Disease Control and Preven-
tion (CDC) indicated 96.6% of infants in
the United States (U.5.) and territories
had completed a newborn hearing screen
(CDC, 2014); however, loss to follow-up
continues to be an issue. Late identifica-
tion can occur if children are not followed
effectively from screening to diagnosis or
in the setting of a late-onset or progressive
hearing loss.

The main purpose of UNHS was to
identify children as newborns to posi-
tively impact language development. In
fact, UNHS has made a striking differ-
ence for children with hearing loss. Chil-
dren who are identified in infancy and
receive early and effective interventions
have language levels that fall in the aver-
age range of skills as compared to hear-
ing peers (Kennedy et al., 2006; Meinzen-
Derr, Wiley, & Choo 2011; Moeller, 2000;
Pimperton & Kennedy, 2012; Vehaert, Wil-
lems, Yan Kerschaver, & Desloovere, 2008;
Yoshinago-ltano, Sedey, Coulter, & Mehl
1998). These language levels are still in the
low average range, but this accomplish-
ment is a marked improvement from the
outcomes of children born before UNHS.

These are precisely the improved out-
comes hoped for by Early Hearing Detec-
tion and Intervention (EHDI) programs
across the United States. The importance
of early diagnosis and management of
hearing loss was championed by the Joint
Committee on Infant Hearing (JCIH)
through their position statement (JCIH,
2007} and guide the concept of “1-3-6."
The 1-3-6 guidelines state that newborns’
hearing should be screened no later than

1 month of age, hearing loss diagnosed
no later than 3 months of age, and family-
centered early intervention initiated no
later than 6 months of age. Semantics are
important in this statement. This guide-
line is not intended to indicate that all
children should wait until 3 months for
a diagnosis or wait until 6 months to
receive intervention, but rather to guide
the outside limits of the standard of care.
If diagnosis and intervention can occur
before these outside timelines, better out-
comes are anticipated for young children
in the areas of language, social-emotional
skills, academic performance, and thus
improved opportunities for adults with
hearing loss.

Another potential benefit of earlier
identification of hearing loss is the allow-
ance of more time for families to gain an
understanding of their child’s needs and
feel less anxiety in needing to “make up for
lost time” for a late identified language-
delayed toddler. With early identifica-
tion, families can begin to address how
children will need to learn and process
information differently because of their
hearing loss. As most parents of children
with hearing loss are hearing, early inter-
vention programs can be very important
in guiding parents’ journey in building
communication and language with their
infant. Parents with hearing loss also ben-
efit from this service as their experiences
growing up may be different from those
of their child. Early interventions services
provided in a culturally sensitive manner
can be particularly powerful in support-
ing families in this new journey. Strong
early intervention programs (JCIH, 2013)
include timely intervention by special-
ized expertise providers, culturally acces-
sible services, regular monitoring of child
progress, inclusion of families as active
participants (i.e., family-centered early
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intervention), availability of family-to-
family support, access to guidance and
involvement of adults with hearing loss,
and guidance of the EHDI program with
input from adults with hearing loss and
families of children with hearing loss,
and supports for children who have addi-
tional disabilities.

Limitations Inherent in UNHS

It is important bo recognize the limitations
inherent in UNHS. The United States is
still struggling with high rates of loss to
follow-up (LTF) of infants who did not
pass their hearing screening, In 2011, 35%
of infants were considered lost to follow-
up as state systems were not able to deter-
mine the child's hearing status (CDC,
2013). This is one of the greatest barri-
ers to the success of UNHS and EHDL
Furthermore, some children with milder
degrees of hearing loss are not identified
due to the standards set for determining
screening pass/refer results. UNHS also
will not identify late-onset hearing loss;
therefore, a child who passes his hear-
ing screening but has language delays or
concerns about hearing as relayed by the
family should still be referred for a full
audiclogical evaluation.

There is also great variability in screen-
ing and intervention programs among
the states. Supporting families through
the various systems of care for optimal
completion of the EHDI process from
screening to intervention for those identi-
fied with a hearing loss is complex. Each
provider should accept responsibility in
providing appropriate care, supporting
families effectively through the process,
and ensuring an effective transition of
care across systems (birth hospitals, audi-
ology centers, pediatricians, pediatric

otolaryngologists, early intervention sys-
tems, state EHDI programs).

Vignette 2

Our family with their infant son has
completed their outpatient re-screening
and is now in the pediatric audiology
center for a diagnostic evaluation.
They ask a number of questions about
why their child has a hearing loss and
what this means for their son.

e e e o
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Understanding basic anatomy guides
our classification of types of hearing loss.
Classification of the types of hearing loss
guides our approach to appropriate man-
agement strategies.

The anatomy of the ear is divided into
three main sections: the outer ear, the mid-
dle ear, and the inner ear (Figure 3-1). The
outer ear includes the external ear (pinna
or auricle), external auditory meatus, and
ends at the outer surface of the tympanic
membrane. The middle ear includes the
inner surface of the tympanic membrane,
the inner ear bones (ossicles, named mal-
leus, incus, and stapes), the eustachian
tube, and the superior border of the mas-
toid bone. The inner ear includes the
cochlea (which houses the organ of Corti),
the vestibular system (labyrinth and semi-
circular canals and is responsible for bal-
ance), and the eighth cranial nerve. The
organ of Corti lies within the cochlea and
is lined with one row of inner hair cells
(IHC) and three rows of outer hair cells
(OHC). There are approximately 3,500
IHCs and about 12,000 OHCs. The hair
cells send a signal to the auditory nerve,
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Figure 3=1. Anatomy of the ear. Courtesy of National Acoustic Laboratories: Australia, Taken from
http:[fwww.nal.gov.au/hearing-loss_tab_conductive.shtml

which then is transmitted to the auditory
cortex in the brain. The central auditory
system includes a pathway of input and
signal transmission going up from the
auditory nerve, through the brainstem,
basal ganglia, and reaching the auditory
cortex in the brain.

Understanding the anatomy in this
pathway allows a framework for con-
sidering problems that can occur within
each area. For example, the external ear
can have issues with being blocked by
cerumen or infection (e.g., external ofitis
media). Microtia (underdeveloped pinna)
or atresia (narrowing) of the external audi-
tory meatus are congenital conditions that
alzo affect the external ear. The middle ear
can have ear infections (acute or chronic

otitis media), persistent fluid (serous oti-
tis media), or problems with the tympanic
membrane such as retraction (often caus-
ing a popping sensation), perforation in
the membrane, or cholesteatomas (benign
tumor). The eustachian tube is the path-
way from the middle ear to the back of the
throat. Eustachian tube dysfunction can
lead to difficulties with drainage of fluid
out of the middle ear cavity. Otitis media
(serous, acute, or chronic) are common
childhood infections (Coker et al., 2010).
The types of problems that can occur
within the inner ear not only include sen-
sorineural hearing loss but also infections
(e.g., labyrinthitis) and malformations,
such as enlarged vestibular aqueduct or
Meondini deformity. If there are problems
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with the central auditory system such as an
acoustic neuroma, injury to, or malformed
auditory cortex, this can impact the brain’s
ability to process the auditory signals.

| TYPES OF HEARING LOSS

There are many ways to characterize hear-
ing loss when determining its type, degree,
and configuration (Table 3-1). Classification

Table 3-1. Types of Hearing Loss

can be based on whether the hearing loss is
temporary or permanent, stable, fluctuat-
ing, or progressive, unilateral or bilateral,
conductive, sensorineural, mixed hearing
loss, or auditory neuropathy, and based on
the pattern or configuration of the i
loss (i.e., sloping, flat, “cookie bite,” etc).
Children can have changes in their
hearing over time. This would be de-
scribed as fluctuating or progressive hear-
ing loss. Some conditions put children at
greater risk for progressive or fluctuating

Type Conductive: Bone conduction thresholds are within normal limits;
Air conduction thresholds are not within normal limits
Sensorincural: Both bone conduction and air conduction thresholds
are not within pormal limits and are within 10 dB of each other
Mixed hearing loss [conductive and sensorineural component]: Bath
bone conduction and air conduction thresholds are not within
normal limits and are greater than 10 dB from each other
Auditory Neuropathy: Mormal DAEs but abnormal ABR[AR
Stability Temporary
Fluctuating
Permanent
Progressive
Stable
Side Unilateral: hearing lass is present in only one ear
Bilateral: hearing loss is present in both ears
Degree of Mormal: 0-15 dB HL
Hearing Loss  gjight: 16-25 dB HL
n Children — yig: 26-40 dB HL
Moderate: 41-55 dB HL
Moderately Severe: 56 - 10dB HL
Severe: 71-90 dB HL
Profound: 90+ dB HL
Configuration  Sloping/Precipitous Sloping
Up-sloping(Rising
U-shaped [Cookie Bite)
Flat

Sowrce: From Australian Hearing Hub website. Used with permission.
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hearing loss (ie., enlarged vestibular
aqueduct syndrome or CMV infection
during utero) and thus, require more fre-
quent monitoring.

Children with conductive hearing
loss have problems that occur in the outer
or middle ear. When there are problems
in the outer or middle ear, the ability for
sound to be transmitted to the inner ear
is impacted. Sensorineural hearing loss
occurs due to problems in the inner ear,
such as malfunctioning hair cells impact-
ing the ransmission of sound to the audi-
tory nerve. Mixed hearing loss occurs
when there are problems with both con-
ductive and sensorineural hearing loss.
For example, a child may have a mild sen-
sorineural hearing loss as well as a prob-
lem in the middle or external ear that adds
a barrier to sounds, thus impacts hearing
levels further to a more severe level of
hearing loss. Because both the nerve and
middle/outer ear is affected, this type of
hearing loss is described as mixed.

Auditory Neuropathy Spectrum Dis-
orders (ANSD) are a less common group
of disorders characterized by absent or
severely abnormal auditory brainstem
response (ABR) with normally function-
ing outer hair cells within the cochlea, as
demonstrated by the presence of evoked
otoacoustic emissions and/or cochlear
microphonics (Nikolopoulos, 2014; Roush,
Frymark, Venediktov, & Wang, 2011; Starr,
Sininger, & Pratt, 2000). The signals are
not transmitted properly through the audi-
tory nerve and/or brain and the nerve
fires dyssynchronously. To identify this
type of hearing loss requires a specific
testing protocol. There are risk factors for
auditory neuropathy spectrum, such as
high levels of bilirubin during infancy, but
genetic etiologies can also occur. Audi-
tory neuropathies can occur as part of
broader peripheral neuropathies as well.

An absent auditory nerve can also present
with an audiometric pattern of ANSD.

Vignette 3

The family is seeing their primary care
provider for their 2-month well child
checkup. Their primary care provider
has appropriately received the child’s
screening results, ensured they were
getting through the diagnostic pro-
cess and now asks how things arve
going for their son. The family has
completed the diagnostic evaluation,
and their son was diagnosed with a
mild bilateral sensorineural hearing
loss. The family asks about all of the
appointments that have been sug-
gested by the audiologist and are
feeling a little overwhelmed. They
also indicated the state’s Part C Early
Intervention program has been trying
to get in touch with them. They ask
how to prioritize their next steps.

T ED] [EATRH O R B
fEA N AN AGRIENE

oo oh ma s i

The medical home is a concept about how
to provide care rather than describing a
specific place where care is provided. It
is concept to which medical providers
aspire. Most providers who consider their
practice as providing a medical home
realize their care model can continue
to improve even when already highly
effective.

The concept of medical home has
long been established for children and
adults. In 2002, the American Academy of
Pediatrics (AAP) published a policy state-
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ment guided by Medical Home Initiatives
for Children with Special Needs Project
Advisory Committee that further defined
the desirable characteristics of a medical
home with regards to children with special
needs. Medical home and services need
to be: accessible, family-centered, continuous,
comiprehiensite, coordinated, compassionate,
and culturally effective (Medical Home,
2002). The AAP further identified barriers
such as geography, personnel constraints,
practice patterns, and economic and social
forces in the implementation of an effec-
tive medical home. All clinicians should
advocate and support parents to establish
a medical home.

Beyond the typical implementation
of these constructs in delivering health
care, these characteristics have specific
applications for children and youth with
hearing loss. Children with hearing loss
have unique needs related to communica-
tion as well as in coordinating and part-
nering with the various disciplines that
are often a part of management and inter-
vention services.

In terms of accessibility, commu-
nication is one key factor for children
with hearing loss. If children or parents
use sign language, practices should have
technology to handle video relay calls
and interpreters during visits if needed
to ensure that communication needs are
specifically met. Relying on lip-reading
or writing is not an appropriate form of
communication within the medical set-
ting. Furthermore, involving an inter-
preter early on in care allows children full
access to their health information if the
child is also signing. Families should not
serve as the interpreter in the medical set-
ting as their role is as parents/caregivers.
Itis challenging to listen and convey infor-
mation to the provider while also meet-
ing the communication needs of the child.

Having an interpreter within the medical
visit may require a little more time during
the vigit. [t is helpful to consider this need
when scheduling appointments.

Accessibility to care can also be af-
fected by financial constraints. For exam-
ple, for children who use amplification,
funding can be a substantial challenge
due to variable insurance coverage for
hearing aids. States across the United
States have varying coverage for hearing
aids, with insurance companies in many
states not providing financial support for
these needs. Frequency Modulation (FM)
systems are rarely paid for through insur-
ance means. Families may need to seek out
charitable funding sources when no cov-
erage is available. Some states allow cov-
erage of amplification through Medicaid,
State Children’s Health Insurance Pro-
grams, and /or Title V State Programs for
Children With Special Health Care MNeeds.
Understanding funding sources can guide
options for ensuring children receive
appropriate and early amplification.

In providing family-centered and
culturally effective care, clinicians should
recognize that families of children with
hearing loss should be provided informa-
tion about communication modalities and
technology needs to guide their decisions.
Their decisions should be respected and
supported by the clinical and educational
tearn. As there are many avenues that are
possible for educational and communi-
cation support, families may receive a
great deal of information, some of which
is conflicting. Sometimes decisions fami-
lies make at one point in time may not
be appropriate at another point of time.
Supporting families when they decide to
change intervention strategies empowers
them to continue to make good decisions
as their child grows and develops. (See
Chapter 12.)
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The continuity of care and coordi-
nated care needs for children with hear-
ing loss span many systems, including
EHDI systems, Early Intervention (Part C)
systems, educational systems, deaf edu-
cators, audiologists, speech-language
pathologists, pediatric specialists (e.g.,
otolaryngologists, geneticists), technology
vendors, interpreters, deaf mentors, fam-
ily-to-family support, and psychosocial
supports, to name a few. One role of the
medical home is to ensure that families
receive appropriate care and follow-up
from birth and initial hearing screenings
through identification and intervention.
Ensuring that the physician's office has
a tracking system for newborn hearing
screening results as well as monitoring for
late-onset hearing loss is important within
the primary-care setting. Providing fami-
lies with support and information at each
step as well as helping families under-
stand information and reports are essen-
tial in providing the optimal care for chil-
dren with hearing loss. Linking families
to support networks and family-to-family
support should be an early aspect of the
provision of care.

Comprehensive care entails a well-
trained provider who is able to manage
and facilitate all aspects of care following
evidence-based guidelines. It is rare that
a primary care provider/medical home
can easily remain current on information
related to hearing loss, in part due to the
relatively infrequent occasion of having
a child with hearing loss within a prac-
tice. The changes in technology and edu-
cational interventions and supports are
also make it difficult to maintain a strong
knowledge base. This makes it even more
critically important to rely on a strong
team of professionals, to refer to those
who are active in the care of children

with hearing loss, and to listen to fami-
lies when they provide information or
ask questions.

ARG AN A A
BOEDICIINERENSICIANSS

In general, there is a lack of medical train-
ing and knowledge in the area of hear-
ing loss. Primary care providers can be
uncertain about the most appropriate next
steps in the care of a child with hearing
loss (Moeller, White, & Shishler, 2006).
Although there are other rare conditions
for which providers seem to have a stron-
ger knowledge base, this is often because
of more substantial medical implications
of these conditions. Children with hearing
loss are often relatively healthy and most
general practitioners (physicians) will
only care for 6 to 10 such children within
the duration of an individual provider’s
practice. This limits the provider’s per-
ceived need to stay up to date on medi-
cal and therapeutic interventions. Despite
these limitations in knowledge, a key
aspect to providing strong primary care is
listening to families’ needs and respond-
ing appropriately by coordinating the ser-
vices children are receiving and referring
to professionals with expertise for each
concern. Scheduling visits for the family
to review results from referrals or evalu-
ations can ensure that families are receiv-
ing the quality of care they require. Advo-
cating for interventions may be needed,
particularly if therapies are needed but
limited in insurance coverage plans.
There are some specific special medi-
cal considerations in children with hearing
loss. Otitis media should be aggressively
managed to avoid conductive hearing loss
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in addition to the child’s baseline hearing
loss. In children who have received or
planned to receive a cochlear implant, a
23-valent pneumococcal vaccine should
be administered after the second birthday.
The purpose for this vaccine is to lower
the risk associated with meningitis in chil-
dren with implants (Reefhius et al., 2003;
U.S. Food & Drug Administration, 2002).

Vignette 4

The Family is seeing the pediatric oto-
laryngologist who has suggested a
great deal of testing. They have many
questions about all of the tests that
are required and the reason for all of
the tests. They are wondering if all
of the evaluations are necessary and
how they will impact next steps for
their son.

oA O ]
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The medical workup of hearing loss starts
with a thorough history and physical.
The questions and physical examination
should focus on possible causes of hear-
ing loss. Many aspects of the medical his-
tory can identify risk factors for hearing
loss (Table 3-2). A three-generation Family
history {pedigree) can identify a specific
genetic pattern for hearing loss and/or
provide clues for syndromes associated
with hearing loss. Prenatal and perinatal
history may identify the possibility of an
infection or neonatal factors that cause
hearing loss. Evaluating exposures to oto-
toxic medications is also important as well

as eliciting any history of head trauma,
particularly fractures of the temporal
bone, which may identify a potential
cause of hearing loss. The JCIH has iden-
tified a number of risk factors for hearing
loss. (See Table 3-2.) A full review of sys-
tems also can target underlying genetic
conditions.

A physical examination should be
comprehensive and target aspects that can
guide further workup. Growth parame-
ters (especially head circumference) may
indicate concerns with brain growth from
the impact of congenital infections, such
as cytomegalovirus (CMV). Dysmorphic
features can provide information to con-
sider possible syndromes associated with
hearing loss. [t is also helpful to perform
a full examination of the outer ear and
tympanic membrane (including pneu-
matic otoscopy). OF course it is always
important to also assess the eye and deter-
mine if there may be concerns related
to vision that also need to be identified
and addressed.

Commonly, children do not have spe-
cific risk factors or physical examination
findings associated with known causes
of hearing loss. Often medical workup
focuses on genetic testing and imaging of
the temporal bone and internal auditory
canal. Some studies have considered tiered
testing which takes a step-wise approach
to identifying a cause of hearing loss (Pre-
ciado et al., 2004; Preciado et al., 2005;
Table 3-3). Many bloed and urine stud-
ies have been considered in the workup
of hearing loss, but these studies tend
to have a low yield. Specific laboratory
investigation should be guided by clini-
cal suspicion (Mafong, Shin, & Lalwani,
2002). Despite a low likelihood of Jervell
and Lange-Nielsen syndrome, an elec-
trocardiogram (ECG) is still considered
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Table 3-2. Historical Indicatars of Syndromes and JCIH Risk Factors for Hearing Loss

Historical Indicator ~ Symptoms and Signs Possible Syndrome
Family History Premature graying/white patches Waardenburg syndrome
of skin, autosomal dominant
pattern with variable penetrance
Kidney failure Alport syndrome
Sudden death [prolonged QT lervell and Lange-Nielsen syndrame
syndrome), fainting spells
Pratlems with aight vision [retinitis  Usher syndrome
pigmentosal, balance problems
Thyroid problems Pendred syndrame (associated with
enlarged vestibular agueduct)
Child Factors Category Causes of Hearing Loss
Prenatal Events Infection Congenital CMY, Toxoplasmaosis, Rubella
Perinatal Events Hypoxie birth Law Apgars at 10-15 minutes
Ototexic medications Gentamicin, Furcsemide, etc.
Prematurity/NICU stay Mechanical ventilation, Extracorporal
Membrane Oxygenation (ECMO)
Persistent pulmonary hypertension
Infection Meringitis
Postnatal Events Ototoxic medications Gentamicin, Furosemide, ete.
Jaundice High bilirubin level
Infections Meningitis, measles, mumps
Trauima Temporal bone fracture

Sowrce: JCIH, 2007,

Table 3-3. Selected Laboratory Tests in the Workup of Hearing Loss

Lab Test Assgciated Syndromes or Etiology

BMNA, ESR Autoimmune disorders, systemic lupus, etc.
Rheumateid factor Autaimmune disordérs, rheumatoid arthritis
CBC Anemia, infections

Flatelet count Fechtner syndrome

Urinalysis, BUN, Creatinine Alport syndrome

Serum glucose Diabetes, Alstrom syndrome

Thyroid studies [TSH, free Td]  Pendred syndrome, congenital hypothyreidism
RPR, FTA-ABS Syphilis

ECG Jervell and Lange=Nielsen syndrome

Renal ultrasound Branchio-Ota-Renal syndrome

Sewurce: Bamiou el al., 2000; Mafeng et al, 2002
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important in children with no identifiable
cause of hearing loss due to the great dan-
ger in missing a fatal arrhythmia, such as
prolonged QT (Association of Audioves-
tibular Physicians, 2008). Medical geneti-
cists and pediatric otolaryngologists
knowledgeable in hearing loss can assist
in the evaluation of children with hearing
loss. All children with hearing loss should
be evaluated by an otolaryngologist, oph-
thalmologist, and geneticist (JCIH, 2007).

Otolaryngology

The pediatric otolaryngologist (ENT)
often assists with the medical workup of
hearing loss, performs medical clearance
for hearing aid (HA) fitting, performs
cochlear implant and other implantable
device surgeries, and provides surgi-
cal management for persistent middle
ear issues. They are often the providers
who initiate the medical evaluation and
waork-up as described above (i.e., compre-
hensive history, physical exam, imaging,
blood work, ECG).

Genetics

As half of children with sensorineural
hearing loss have an underlying genetic
etiology (Van Camp & Smith, 2014) genet-
icists have a crucial role in the evaluation
of children with hearing loss. Geneti-
cists work in collaboration with genetic
counselors. They assist in investigating
the underlying cause of syndromic and
nonsyndromic hearing loss. While it is
commeon for children to receive genetic
testing for common genetic mutations,
such as connexin 26, as part of hearing
genetic testing panels, geneticists also
have expertise in the recognition of dys-

morphic features that guides more refined
genetic or molecular studies. Geneticists
also guide a broader genetic evaluation in
situations where intellectual disability co-
occurs (Miller et al., 2010). The expertise
from geneticists allows earlier recogni-
tion of possible coexisting conditions that
require management or interventions.
Even among children with risk factors
related to prematurity, genetic causes of
hearing loss can also be present and may
have an impact on genetic counseling
related to risk of hearing loss in siblings
and the child's offspring (American Col-
lege of Medical Genetics, 2002).

Ophthalmology

An ophthalmelogist may identify condi-
tions that require treatment but also pro-
vide possible clues towards specific etiolo-
gies of hearing loss. Due to the high rate of
vision problems in children with hearing
loss (Guy, MNicholson, Pannu, & Holden,
2003; Johnston et al., 2010; Nikolopoulos,
Lioumi, Stamataki, & O’'Donoghue, 2006;
Sharma, Ruscetta, & Chi, 2009}, referral
for an ophthalmological evaluation is
essential. Ophthalmologists identify and
manage vision issues that can co-occur
with hearing loss.

Vignette 5

Our family is seeing the genetic spe-
cialist as part of the workup of hear-
ing loss. They have been talking to
other families and doing an internet
search. They indicate they understand
that up to 40% of children with hear-
ing loss have other issues. They ask
about their son's risk for other issues.
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The prior section on medical workup
of hearing loss gives a starting place of
understanding that comorbidities can
occur in children with hearing loss. Etiol-
ogy of hearing loss sometimes points to
medical and developmental issues that
can coexist in a child with hearing loss. It
is important to recognize, however, that
the eticlogy of hearing loss does not nec-
essarily protect a child from other medical
and developmental conditions. Even with
a known genetic cause of hearing loss that
may not be perceived as being associated
with other problems, children can carry
other genetic or environmental risks for
medical or developmental problems. As
such, children with hearing loss warrant
the same type of medical care and antici-
patory guidance as hearing children.
Table 34 describes some of the syn-
dromes associated with hearing loss and
associated problems that can occur. The
reliance on a multidisciplinary approach
for children with hearing loss is neces-
sary for identifying and intervening for
all of a child's needs. If a child has had
a comprehensive medical evaluation by
atolaryngologists, ophthalmologists, and
geneticists with knowledge about condi-
tions associated with pediatric hearing
loss, syndromes and associated medical
conditions may be identified. Children

with developmental delays, concerns with
vision or wisual tracking, or those with
medical complexities should receive com-
prehensive evaluations by providers to
ensure all needs are being addressed (Bull
& Committee on Genetics, 2011).

GaONGHIEIE

The medical workup and management of
hearing loss is founded initially in under-
standing the type, degree, and configu-
ration of hearing loss as this guides the
subsequent workup and management.
Aggressive monitoring and management of
middle ear issues is critical as well as ensur-
ing children receive appropriate evalua-
tions from including otolaryngology, genet-
ics, and ophthalmology. Genetic testing is a
rapidly expanding and these changes can
make it challenging to maintain the most
up to date information for families.

The early identification and manage-
ment of hearing loss requires a multisys-
tems approach with good communication
across providers, support for families in
a manner that empowers them to follow
through with next steps. Family-to-family
support is an essential component of this
journey. Supporting families through the
medical evaluations allows families to
understand their child’s unique needs
and to be proactive in providing appro-
priate medical care for their child.




Table 3-4. Common Syndromes and Causes of Hearing Loss and Associated Conditions

Syndromes

Distinctive Aspects of Hearing Loss

Possible Associated Conditions

Alport syndrome

Down syndrome

CHARGE syndrome

Goldenhar syndrome
Jervell and Lange-Nielsen
syndrome

Pendred syndrome
Stickler syndrame
Treacher Collins

Usher syndrome

(eype 0, 11, 11}
Waardenburg syndrome

Late-onset SHHL
Conductive, SNHL, or mixed

Structural abnormality of inner ear
and vestibular anatomy, outer ear
shape atypical

Conductive or SNHL, ear anomalies
Severe bilateral SNHL

Enlarged westibular aqueduct, can
have progressive SNHL

SHHL, conductive, of mixed, usually
milder hearing loss

Conductive or SMHL, ear anomalies

Degree of SNHL and progression
depends on type

SMHL ar no hearing loss

Kidney problems

Wision, cardiac, gastrointestinal, thyroid,
developmental issues

Multiple systems can be irvolved, visian
[eolobarmal, congenital heart disorders,
cleft lip/palate, kidney prablems,
difficulties with growth

Vision, brain, spine, heart, kidney
anormalies

Heart arrhythmia (prolonged QT)
associated with sudden death

Thyroid problems

High rmyapia, risk for retinal detachment,
glaucema, bone and joint problems,

Vision, cangenital heart disorders,
narrow dirway, cleft palate

Pragressive vision loss due to retinitis
pigmentosa, bype | balance issues

Vision issues, patches of white skin, early
graying, ane subtype with Hirschprung's
disease

Infectious Causes

Distinctive Aspects of Hearing Loss

Possible Associated Conditions

Congenital Symprtomatic
Chiv

Bacterial meningitis

SMHL, at risk for progressive hearing
loss

SMHL

Calcifications of the brain, microcephaly,
seizures, developmental delays

Can have broader developmental
pratlems if also associated with
encephalitis or abscess formation

Nite. SNHL = sensorineural hearing loss.
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CHAPTER 4

Auditory Assessments

Allan O. Diefendorf, Donna Fisher Smiley, and Tamala S. Bradham

REHeaINTS

B Due to transformational changes in
health care today, audiclogy service
models are changing. As health care
transitions from fee-based services
to value based services, audiologic
protocols must be efficient, effective,
and safe. Practicing audiclogists must
deliver “the right care, at the right time,
Jor the right patient.”

B Implementing a “value added practice
management program” to achieve
optimal outcomes for children with
hearing loss and their families,
audiologists must design their practice
around why the patient is being seen
for services.

® By identifying and selecting
appropriate measures used to
assess auditory skills and measure
developmental milestones,
the audiclogists will be able to
initiate optimal interventions and
amplification device selection.

B In value-added practice, audiologists
will no longer be afforded the luxury
of having a child return for annual
audiological testing without reason
or data to support such follow-up.

Understanding discharge strategies
and continuous care management
is essential to justify the medical
necessity of audiological care.

Hearing is essential for speech, language,
and literacy development. With early
identification and intervention of hear-
ing loss, the negative consequences that
are often associated with hearing loss on
a child’s development of spoken com-
munication can be minimized (Sininger,
Grimes, & Christensen, 2010; Yoshinaga-
Itano, Baca, & Sedey, 2010). It was not too
long ago that families often did not learn
that their child had a hearing loss until the
child was 2% or 3 years of age (Harrison,
Roush, & Wallace, 2003). However, with
the refinement of advancing technolo-
gies to evaluate the subtleties of auditory
function from the outer ear to the auditory
cortex, audiologists can diagnose hearing
loss from mild to profound within days
of an infant’s birth. Moreover, through-
out the early developmental period of an
infant and toddler, audiologists can adapt
their assessment plans to monitor these
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infants and young children with hearing
loss for suspected progression as well as
re-evaluate infants and young children at
risk for delayed onset of hearing loss.

Teday's practicing audiologists” ser-
vice delivery model is drastically different
than it was even ten years ago. Tomorrow's
practicing audiclogists” service delivery
model, hopefully, will be very different
than today. Why these changes in prac-
tices? In 2011, 97.9% of all infants were
screened prior to discharge (CDC, 2013)
versus 65.4% in 2001 (Curry & Gaffney,
2010). Two to three of every 1,000 children
born in the United States will present with
hearing loss that is significant enough to
impact spoken language development
(Finitzo, Albright, & O'Meal, 1998). This
shift alone is significant, because audi-
ologists are providing care to much
younger children, a 1-month-old versus a
3-year-old. Technologies, hearing science
research, public policies, and healthcare
reform also play important roles in the
changes in what and how audioclogists
deliver services. Audiologists are combin-
ing physiologic and behavioral assessment
tools to facilitate audiologic assessments
that are age-appropriate, evidence-based,
reliable, efficient, and cost-effective. Par-
ents, third-party payers, and healthcare
policy makers demand this level of ser-
vice provision during a time when all
healthcare services are being scrutinized
by mandatory reported outcomes for all
aspects of a patient’s care.

The purpose of this chapter is to pro-
vide an overview of the measures used
by audiologists to assess the auditory sys-
tem, best practices on selecting appropri-
ate measures based on episodes of care,
and monitoring auditory function after
diagnosis. For children who are develop-
ing listening skills and spoken language,
the auditory assessment provides essen-

tial information for establishing an initial
care plan for implementation (American
Speech-Language-Hearing Association
[ASHA], 2006).

G R e AR A DT ED)
EREAGTHGEINIRER ] AEH AN @ O G

Due to changes in health care, audiclogy
service models are changing. Health-
care reimbursement models are moving
steadily towards payment for outcomes
versus payment for procedures. In the
past, practicing audiologists have been
taught to apply the cross-check principles
due to lower sensitivity and specificity of
the tests administered. This approach also
was rewarded under a payment for pro-
cedures reimbursement climate. Today,
however, health care is transitioning from
fee-based services to value-based services.
This emerging philosophy of payment
for outcomes will eventually impact the
diagnostic practice of audiology. Third-
party payers may only reimburse a single
amount for completion of an episode of
care. Using the diagnostic process to iden-
tify hearing loss in children to illustrate
the episode of care reimbursement model,
audiologists will be reimbursed one fee
for their services regardless of the num-
ber of procedures and the number of ses-
sions required for acquiring information
necessary to make a specific diagnosis.
Moreover, errors in diagnosis may result
in total or partial forfeiture of reimburse-
ment revenue,

To assist the audiologist in service
delivery model changes, the Institute of
Medicine (JOM) provides six aims for
improvement that affect outcomes (IOM,
2001). As mentioned in Chapter 1, these
six aims should be considered when
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designing innovative care in this new era
of health care (Table 4-1).

By incorporating these six aims,
audiologists will be able to facilitate bet-
ter access to care and initiate plans of care
that ameliorate the consequences of late-
diagnosed hearing loss.

Audiologic protocols must be effi-
cient, effective, and safe as audiologists
incorporate changes essential for sustain-
able professional practice. Now, practicing
audiologists must deliver the right care, at

the right time, for the right patient. Based on
case history and presenting complaints,
audiologists need to determine what test(s)
will address the reason(s) for the patient’s
visit. Depending on the outcomes of the
assessment, the payment for services will
follow. By providing value-based services
and by measuring outcomes through
systems such as the Physician Quality
Reporting System (PORS), audiclogists
should be well positioned to meet the
patient’s needs and remain viable.

Table 4-1. Quéstions to Consider for an Audiology Program in Meeting the 10M Quality Outcome Aims

* Safe

* Effective

* Fatient=centered
- How do you practice patient-centered care?

= Timely
= Are you meeting the 1-3-6 JCIH benchmarks?

telephone and internet?
= Efficient

~ Do you minimize your patient wait time?
v Eguitable

- |z your audiology practice responsive at all times?
= Do you have systems in place to be responsive to your patient needs besides face-to-face such as

= Do you clean your sound room after each patient encounter?
= Do you dispose of your probes and tips in a manner that is not retrievable by a curious explorer?

- Hawve you visited the ASHAS Evidence Maps at http:ffwww.noepmaps.org/?
= Do you review your journals, stay up-to-date on continuing education on a regular basis?
= Can you justify why the tests administered were necessary?

- Do you actively collaborate and communication with your colleagues in the field and in the community
to exchange information and coerdination of care?

= Hawe you taken a self-assessment inventory such as the Patient- and Family-Centered Care: A Hospital
Self-Assessment Inventory (hitp:/fwww.ipfoe.orgftools/downloads-teolshiml)?

= Did you anticipate your patient's need rather than simply reacting?

- When was the last time you had a Flan-Do-Study-Act [PDSA)?
= Do yau have a current POSA targeting efficiency and quality care?

- Does your mission and practice support equitable care?

= | your practice transparent in that you make information available to your patients and their families
that allows them to make informed decisions when selecting treatment options?
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Case History

Before administering any auditory assess-
ments, the audiclogist should obtain a
case history. This can be accomplished
in multiple ways such as using an inter-
view style, mailing a case history form
for parents/caregivers/relatives to bring
with them, asking them to complete a case
history in the waiting room prior to the
appointment, reviewing medical records,
and /or communicating with the referral
source. It is important to establish from
both the referral source as well as the fam-
ily why they were referred for an audio-
logical evaluation. Based on the informa-
tion obtained from the case history and
from talking with the family, the audiolo-
gist will be able to determine which proce-
dures should be administered in the time
allowed. At this point, the audiologist (or
any service provider) should be thinking
the right care, at the right time, for the right
patient. For some practices, the audiologist
may have the scheduler ask a few specific
questions to determine how best to sched-
ule the patient to ensure appropriate time
is allowed for the evaluation.

Visual Inspection of the
Outer Ear and Otoscopy

Regardless of the age of the child, visual
inspection of the outer ear, ear canal, and
tympanic membrane is standard practice
when evaluating the hearing of children.
Visual inspection of the outer ear is typi-
cally performed by simply looking at the
outer ear and noting any abnormalities
such as deformity of the pinna, unusual

shape or position of the pinna, or preauric-
ular skin tags or ear pits in front of the ear.
In some cases, but certainly not all, these
visual cues could be outer signs of other
auditory system abnormalities and subse-
quent hearing involvement. For example,
Roth et al. (2008) studied the prevalence
of hearing loss in a large cohort of infants
with preauricular skin tags or ear pits in
comparison to newborns without these
outer ear abnormalities. Owerall, they
found a significantly higher prevalence
of permanent hearing loss in the infants
with preauricular skin tags or ear pits (8 of
1000} when compared to the infants with-
out tags or pits (1.5 of 1000).

Otoscopy is used to visually inspect
the ear canal and the tympanic mem-
brane. Otoscopes are equipped with a
light source as well as a low power mag-
nifying lens. Otoscopes are available in
wall-mounted and portable versions and
some otoscopes are connected to a video
source which allows the individual and/
or family members to see the ear canal
and tympanic membrane. Visual inspec-
tion with an otoscope prior to a hearing
evaluation in a child serves several pur-
poses for the audiologist, including allow-
ing for the visualization of:

1. Obstructions, such as earwax or for-
eign objects that may be in the ear
canal;

2. Anatomical abnormalities in the ear
canal such as stenosis (unusual nar-
rowing of the canal), cysts, lesions,
infection, or collapsing ear canals; and

3. The health of the tympanic membrane
including the presence of a perfora-
tion, pressure equalization tubes, or
retraction of the membrane.

Otoscopy findings assist the audiolo-
gist in ruling out any contraindications
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for placing a probe tip or inserting an ear-
phone into the canal of the child for audi-
ological testing. Otoscopic findings also
may prompt a referral for medical treat-
ment, regardless of the outcome of the
hearing evaluation. An example would be
when the child has excessive cerumen or
a foreign object in the ear canal. Cerumen
may not be completely occluding the ear
canal so as to affect the hearing sensitivity
of the child; however, over time hearing
could be affected with continued buildup
of cerumen. Therefore, the audiologist
may either choose to remove the cerumen
or make a referral to have it extracted by
a medical provider.

Visual inspection of the outer ear
does not usually require the use of mag-
nification provided by an otoscope. This
visual inspection can be accomplished
before the audiclogist begins his or her
otoscopic exam of the ear canal and tym-
panic membrane.

Pediatric patients vary in their accep-
tance of the otoscopic exam. Some children
will be resistant to the procedure and the
audiologist will need to try to make the
process as child-friendly as possible. In
many cases, a child’s reaction to otoscopy
guides the audiclogist in knowing what to
do next. If a child is resistant to otoscopy,
the audiologist may choose to do basic
audiometry procedures next (e.g., sound
field testing or play audiometry) and come
back to tympanometry or otoacoustic emis-
sions later after the child has had a chance
to acclimate to the testing environment.

Auditory Brainstem Response
(ABR) and Auditory Steady-State
Response [ASSR)

Achieving an audiologic diagnosis by
3 months of age requires adherence to

the six dimensions framing quality care
addressed earlier. Value-based service
necessitates detailed diagnostic assess-
ment requiring frequency-specific thresh-
olds and identification of the type of
hearing loss, including neural conduction
deficits, within weeks of referral. These
outcomes are essential to inform decisions
regarding medical follow-up, audiclogic
planning, and early intervention com-
mensurate with the 1-3-6 EHDI bench-
marks (screening completed by 1 month;
audiclogic assessment by 3 months; inter-
vention by 6 months). Uncertainty with
regard to hearing loss type leads to large
delays in medical treatment and audio-
logic intervention (Gravel, 2002).

Auditory evoked potentials (AEPs)
with high correlation to frequency-specific
behavioral thresholds are essential to facil-
itate confirmation and characterization of
hearing loss (of a mild degree or worse)
by age 3 months (JCIH, 2007). Moreover,
measurements must include bone condue-
tion thresholds to frequency-specific stim-
uli to distinguish between sensorineural,
conductive, and mixed hearing losses, in
turn facilitating early referral for medical
and/or audiologic intervention.

The ABR to air and bone conducted
{A/C and B/C respectively) brief tones
has had a long history of successful clini-
cal use. In comparison, the ASSR has a
more limited history, but evidence con-
tinues to grow suggesting the ASSR has
an emerging record of successful clinical
use for infant threshold measurement for
both A/C and B/C as well. Infant data
relative to ASSR B/C are still evolving
{Stapells, 2011); as such clinicians can bal-
ance ABE B/C when assessing cochlear
reserve with ASSR B/C for confirming
normal cochlear function when this strat-
egy facilitates quality care in infant assess-
ment protocols,
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An important point to establish is
that physiclogical thresholds rarely equal
those measured behaviorally; after all, the
procedures and measurements are fun-
damentally different. If a physiological
method, however, is to predict auditory
status successfully across all age groups
{with dynamic developmental consider-
ations especially in infants), it is essential
that appropriate correction factors are
applied to the physiclogical thresholds
to estimate the behavioral thresholds, As
such, both physiclogic measures are par-
ticularly well-suited for the purposes of
hearing loss estimation for the following
reasons: (1) tone-evoked ABRs and ASSRs
accurately approximate behavioral pure
tone thresholds; (2) the responses do not
habituate and are stable over time and
therefore suitable for acquiring the mul-
tiple responses necessary for frequency-
specific hearing level estimation; and (3)
the responses are unaltered by sleep or
sedation and thus useful for the many
infants and children who are unable to
fully cooperate during a recording session.,

The ABR response in infants occurs
within a time-window of 25 ms, which
places the anatomic origin of the response
at the brainstem level. Additionally, the
recommended stimulus to elicit an ABR
threshold is a frequency-specific tone-
burst whose acoustic characteristics are
designed to maximize frequency speci-
ficity for both air and bone conducted
signals. Such brief tones demonstrate
reasonable frequency specificity (Oates &
Stapells, 1997; Purdy & Abbas, 2002), and
provide good estimates of the audiogram.
While not recommended for threshold
assesement, a click-evoked ABR is recom-
mended to provide important informa-
tion regarding neural integrity.

Like the ABR, the ASSR is obtained
by presenting periodic signals and record-

ing the synchronous neuro-electrical
activity from the brain. The stirmulus used
to elicit the ASSR is a continuous sinusoi-
dally amplitude-modulated (AM) tonal
stimulus and, thus, differs from the series
of tone bursts used to evoke the ABR. Yet,
a continuous sinusoidal AM stimulus is
very frequency-specific, thus meeting the
necessity of assessing frequency-specific
threshold responses.

Knowing the modulation frequency
of the signal allows one to predict with
certainty the modulation frequency of the
response. The amplitude and phase of the
response at the rate of stimulation, as well
as measures of response noise, are mea-
sured entirely objectively and automati-
cally by a computer. The use of objective
measures for the AS5R has been empha-
sized as an "advantage” of the ASSR over
the ABR. Response detection of the ABR
waveform is usually carried out using
subjective criteria that likely vary across
time and examiner. This advantage, how-
ever, is minimized when ABR interpre-
tation is conducted by audiclogists who
specialize in pediatric assessment and
applies the same rules for interpretation
across all ABRs.

Another feature of modulated signals
is that more than one carrier frequency
can be presented at the same time. Modu-
lating each carrier with a slightly different
frequency produces an ASSE that contains
carrier-specific modulation components.
Through analysis of the response on the
basis of the individual components, the
simultaneous measurement of hearing
thresholds at several test frequencies
is possible. First demonstrated by Lins
and Picton (1995), this multiple-stimulus
ASSR technique has subsequently been
developed to allow simultaneous assess-
ment of responses from both ears and four
carrier frequencies (i.e., eight different
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modulation rates). Adopting this strategy
may speed up the acquisition process con-
siderably compared to the standard ABR
protocol where only one ear and one fre-
quency can be tested at the same time.

Moderate Sedation

The ABR and ASSE are unaltered by
sedation and/or sleep. This is an advan-
tage when recording these physiologic
responses from infants and children who
are unable to fully cooperate or remain
quiet during assessment protocols. As
such, sedation may be necessary to opti-
mize assessment outcomes. In turn, safety,
efficiency, effectiveness, and patient-cen-
tered elements of quality care must be
carefully implemented to facilitate favor-
able clinical outcomes and ensure patient
safety, while meeting family expectations.

The Joint Commission (TJ]C), for-
merly known as the Joint Commission on
the Accreditation of Healthcare Organi-
zations (JCAHO), calls for pre-anesthesia
assessment, monitoring under sedation,
and discharge from post-anesthesia recov-
ery by a licensed healthcare practitioner.
The current terminology of the American
Society of Anesthesiologists (2002) has
replaced the term conscious sedation with
the term moderate sedation.

Otoacoustic Emissions [OAEs)

Low-intensity sound energies generated
by the cochlea and measurable within the
ear canal are termed otoacoustic emis-
sions (OAEs) and were first demonstrated
by Kemp in 1978. Considerable research
has been conducted on OAEs since the
time of their first description, and they
now assume an essential role in the pedi-
atric audiology test battery.

The cochlear origin of OAE genera-
tion is well accepted. OAEs arise because
mammalian auditory systems have
evolved a special mechanism to enhance
hearing sensitivity and frequency respon-
siveness. The mechanism is known as
the cochlear amplifier and it depends
on the specialized type of cells found in
the inner ear and identified as outer hair
cells. Outer hair cells react mechanically
to stimulation. They change length rap-
idly, releasing their own vibration. OAEs
arise because some of the energy gen-
erated by outer hair cells escapes back
into the ear canal. OAEs are not in and
of themselves necessary for hearing, nor
are they a mechanism of hearing: rather,
OAEs reflect the status of structures that
are necessary for hearing,

OAEs expand the pediatric audiology
test battery by providing a physiclogic
means of assessing preneural auditory
function. Knowledge of the physiology
underlying the generation of OAEs makes
them a powerful tool in the diagnostic
test battery. Because they are indicative
of mechanical, preneural activity, audi-
ologists have an idea whether there is a
sensory component to a more commonly
described sensorineural hearing loss.
Used in conjunction with other AEPs
(e.g., ABR; ASSR), OAEs are not only use-
ful in the differential diagnosis of cochlear
hearing loss but also in the identification
of children with neurological dysfunc-
tion. Additionally, with the pediatric
population, OAEs offer the clinician the
opportunity to obtain ear specific data
since behavioral audiometric measures
obtained in sound field testing are notable
to delineate individual ear information.

Evoked otoacoustic emissions can be
elicited by various signals. Transient sig-
nals are effective in generating transient
evoked OAEs (TEOAEs). Although the
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click stimulus is a broadband stimulus
that is not frequency specific, the response
is analyzed in the frequency domain, thus
providing information across frequencies
from 500 to 5000 Hz.

Emissions also can be recorded as
acoustic distortion products (DPOAEs)
which originate in the cochlea as a result
of interference (distortion) between two
simultaneously present frequencies (f1
and £2). DPOAEs can be elicited at any
frequency throughout the range of human
hearing. Whether TEOAEs or DPOAEs
are used, these data provide clinicians the
information needed to make an informed
clinical decision regarding cochlear func-
tion and hearing status.

Also of interest, OAE responses are
affected by even slight changes in the
middle ear. Although the cochlea pro-
duces OAEs, the evoking stimulus must
pass through the external and middle ears
to the cochlea to evoke the OAEs. The
OAEs subsequently travel back through
the middle ear into the ear canal, so minor
changes can alter their levels.

OAEs have the clinical capability to
indicate normal cochlear function when it
exists. For pediatric audiology, this is par-
teularly helpful when used in conjunction
with other hearing assessment tools, such
as the ABR/ASSR and tests of middle ear
function (tympanometry). For example,
in children with neurologic involvement,
an absent brainstem response can be the
result of either severe cochlear involve-
ment or lack of neural synchrony at the
level of the brainstem. A finding of nor-
mal OAEs and normal middle ear func-
tion indicates normal peripheral (ie.,
middle ear and cochlea) functioning, thus
isolating the disorder to the brainstem
auditory pathway. This finding illustrates
an increasingly common audiologic chal-
lenge. Normal OAEs in combination with

abnormal brainstem function represents
the hallmark signs in infants and children
of some form of auditory nerve pathology,

brainstem neurcpathy, or brainstem con-
duction defect.

Behavioral Audiometry

A comprehensive, behavioral audiologi-
cal evaluation includes pure tone air
conduction, pure tone bone conduction,
and speech audiometry measures and is
considered the gold standard of audio-
logical practice. The information from
the audiclogical evaluation provides the
audiologist and others with a picture of
the child’s hearing abilities.

As was outlined in Chapter 3, the
human auditory system is composed of
four main sections: the outer ear (pinna
and ear canal), the middle ear (tympanic
membrane and ossicular chain), the inner
ear (the auditory portion or cochlea and
the vestibular portion} and the auditory
nerve and central auditory pathways. The
outer ear collects and amplifies sound
while the middle ear changes sound
waves into vibrations. The inner ear trans-
duces sound vibrations into neural signals
which travel via the auditory nerve to the
brain for processing. A deficit or problem
in any of these areas may result in a hear-
ing loss.

Behavioral audiometry is accom-
plished by assessing two pathways of
hearing. The air conduction pathway
involves the entire auditory system (Fig-
ure 4-1). Sound waves travel through the
air, are picked up by the outer ear and
eventually reach the auditory cortex in
the brain, The bone conduction pathway
is assessed by vibrating the skull to stimu-
late the inner ear directly. Bone conduc-
tion bypasses the outer and middle ear
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Figure 4=1. Air conduction pathway of the auditory system.

Courtesy of Allan Diefendorf.

systems and tests the inner ear (cochlea),
auditory nerve and central auditory path-
ways (Figure 4-2). Air and bone conduc-
tion pathways can be used in both pure
tone and speech audiometry measures.

Fure Tone Audiometry

Pure tone audiometry is a subjective
behavioral test of hearing sensitivity. The
overall goal of pure tone audiometry is to
determine the child’s ear specific hearing
thresholds (i.e., right and left separately)
at different frequencies.

Pure tone signals are generated by an
audiometer at specific frequencies (e.g.,
1000 Hz) and with variable intensity (e.g.,
25 dB HL). Although the human ear can
detect frequency information from 20 to
20,000 Hz, hearing sensitivity is measured
across several speech frequencies (250
through B000 Hz) and intensity is mea-
sured using a dB scale ranging from -10
to 115 dB HL in 5 dB increments.

An audiometric (or hearing) thresh-
old is the softest intensity at which the
child can perceive a given sound. For
example, if the child’s response in the left

Figure 4-2. Bone conduction pathway of the audi-
tory system. Courtesy of Allan Diefendarf.

ear to 1000 Hz is reported at 10 dB HL, then
10 dB HL is the softest intensity at which
the child can perceive the 1000 Hz pure
tone. In very young children, the pediatric
audiologist does not expect to obtain an
exact audiometric threshold. Instead, very
young children will provide a response to
auditory input at a minimum response
level (MRL; Matkin, 1977). As the infant’s
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auditory system matures, the child’s MRL
will move closer to his or her true audio-
metric thresheold, In typically developing
infants, it is expected that at 3 months of
age the MRLs will be 15 to 30 dB higher
than those of adults and at 6 to 12 months
of age, MRLs will be 10 to 15 dB higher
especially in the lower frequencies (Qlsho,
Koch, Carter, Halpin, & Spetner, 1988).

Pure tone audiometry allows the
audiologist to measure hearing sensitivity
and to report degree, type, and configura-
tion of any hearing loss that may be pres-
ent. Air conducted pure tone signals travel
through the entire auditory system and
give the audiologist information about
the degree and configuration of the hear-
ing loss. Air conducted pure tones can be
presented to the child through one of sev-
eral transducers: headphones, insert ear-
phones, or through a sound field speaker.
Bone conducted pure tone signals bypass
the outer and middle portions of the audi-
tory system via a bone conduction oscil-
lator or vibrator. This bone conduction
oscillator is placed either on the mastoid
process behind the ear or on the forehead
of the child. Bone conduction pure tone
thresholds are compared to air conduc-
tion thresholds and help the audiologist
determine the type of hearing loss. (See
Chapter 3 for an overview of degree and
types of hearing losses.)

Techniques for obtaining pure tone
thresholds (air and bone conduction) via
behavioral assessment on children fall
into three categories: visual reinforcement
audiometry, conditioned play audiometry,
and conventional audiometry. The tech-
nique used will depend on several factors,
including age and developmental status.

Visual reinforcement audiometry
(VRA) uses the concept of conditioning
to elicit the desired response. The condi-
tioning paradigm involves presenting a

stimulus (e.g., pure tone signal), getting
the desired response (e.g.. head turn to
the sound source), rewarding or reinfore-
ing the response (e.g., animated toy is
activated or movie appears in monitors
next to speakers) and repeating. VRA and
conditioned orientation reflex (COR)
audiometry are types of reinforcement
audiometry and differ slightly in their
techniques. VRA and COR audiometry
may be conducted through sound field
speakers, headphones, insert earphones
or a bone conduction oscillator. In a typi-
cally developing child, the audiologist
will use reinforcement audiometry tech-
niques with children between the ages of
6 months and 2% to 3 years. Importantly,
visual reinforcement audiometry tech-
niques are often necessary and successful
in infants and teddlers or children who
are developmentally delayed or who have
motoric limitations,

Conditioned play audiometry (CPA)
techniques are appropriate for children
between the ages of 3 and 5 years. The use
of a play task {e.g., throwing a block in a
bucket) while attempting to obtain hear-
ing thresholds on children is somewhat of
a mix between reinforcement audiometry
and conventional audiometry. While play
audiometry may appear to rely solely on
a child’s ability to understand what the
audiologist is asking him or her to do (i.e.,
put the toy car in the garage WHEN you
hear the sound), it also continues to use
the principles of conditioning and rein-
forcement. This is most evident in younger
children and even in children who speak
a different language than the audiolo-
gist. If the audiologist presents the pure
tone stimulus at an intensity that is above
the anticipated threshold and assists the
child in the motor task that is being used
(e.g., putting the peg on the board) sev-
eral times, this is likely to condition the
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child to make the response when he or she
hears the pure tone stimulus in the future.
As children get older, they will understand
the idea of performing the task in response
to hearing the auditory stimulus. The use
of play audiometry does require a special-
ized skill set and is more involved than the
scope of this chapter allows especially in
threshold determination. Play audiometry
techniques may be used in children older
than 5 who are developmentally delayed
or who need the reinforcement of this
technique to stay engaged in the task of
the pure tone hearing test.

Conventional audiometry is used in
older children and requires that the child
raise his or her hand, provide a verbal
response (e.g., “yes"), or presses a button
(e.g., audio game-zap the spund) when
he or she hears the pure tone stimulus.
School-aged children are usually able to
participate in pure tone testing using con-
ventional audiometry techniques.

Regardless of the technigue employed
in pure tone testing, thresholds are ob-
tained and plotted on an audiogram which
provides a picture of a child’s hearing sen-
sitivity. Age-specific audiometric profiles
are provided later in the chapter as well
as a dissection of the audiogram to assist
the reader in further understanding the
results of the audiological evaluation.

Speech Audiometry

Although the pure tone audiogram is a
prominent piece of information in the
audiological evaluation, alone, it does not
describe the full effects of hearing loss on
a person’s ability to perceive sound, espe-
cially speech. Speech audiometry mea-
sures provide information about a child’s
degree of hearing loss for speech stimuli
and their ability to recognize and differ-
entiate speech sounds in words, phrases,

and sentences. In addition, speech audi-
ometry techniques are used to assess a
child’s ability to understand speech in the
presence of background noise. In most
cases, when hearing sensitivity is mea-
sured to be normal for pure tone stimuli,
speech audiometry results also will be
normal. In the presence of hearing loss,
however, speech audiometry results may
vary from person to person—even if the
pure tone audiograms look the same.
The primary speech audiometry mea-
sures used with children include deter-
mining the threshold for speech stimuli
and evaluating the child’s ability to recog-
nize speech at different levels of audibil-
ity (soft speech, average speech and loud
speech) relative to the pure tone thresh-
olds. Speech audiometry measures can be
administered via air conduction transduc-
ers or bone conduction transducers. Age
and the developmental level (including
the child’s level of language develop-
ment) will determine what speech audi-
omelry measures may be used as well as
how much information can be obtained.

Speech Threshold Measures. A speech detec-
tion threshold (SDT) or speech awareness
threshold (SAT) is the lowest intensity
level at which a child can detect or show
awareness for speech. These measures
are used with infants and young chil-
dren who can demonstrate awareness of
speech but who cannot demonstrate that
they understood the speech. For example,
an 11-month-old child may look up from
a toy when someone talks to him but he
cannot repeat what the person said.
Speech reception thresholds (SRT)
can be obtained when a child can point to
a picture of the word that he or she heard
or can repeat the word back to the audiol-
ogist. Audiclogists typically use spondaic
words (two-syllable words with equal
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stress on each syllable; hotdog, baseball,
toothbrush) as the stimulus for SRTs. As
children begin to be able to demonstrate
some understanding of speech, pediatric
audiologists will use a modified SRT pro-
cedure and estimate threshold for speech
by requesting that a child follow a direc-
tion: point to your nose, point to your ear;
where is momma?; where is your daddy?

For pediatric hearing assessments,
speech threshold measures are often used
early in the evaluation because children
may be more comfortable responding to
speech. The audiologist can then use the
speech threshold data to inform his or
her pure tone testing. Speech thresholds
should match (within 5 dB) the pure tone
average of 500, 1000, and 2000 Hz. For
example, if the audiologist obtains an SRT
on a 5-yvear-old at 10 dB HL, then as the
audiologist begins his pure tone testing on
this child, he can estimate that pure tone
thresholds in the 500, 1000 and 2000 Hz
range should be around 10 dB HL. Pure
tone testing will start at intensity levels
above the thresheld (e.g., 30-50 4B HL). If
the child is not responding at this supra-
threshold level, then the audiologist may
need to reinstruct the child or retrain the
child for the task. Speech threshold mea-
sures servie as a cross-check for pure tone
data. (See "dissection of the audiogram”
in this chapter for more information on the
utility of these data to non-audiologists.)

Speech Recognition/Perception. Pure tone
testing data, as well as speech threshold
data, provide information about andibility.
I5 the sound or speech heard? However,
the chief complaint of many individuals
with hearing loss is that they can hear
speech, but they can’t understand it; it
isn't intelligible, Speech needs to be both
audible and intelligible to the person with
hearing loss. Speech recognition and per-

ception testing allows the audiologist to
measure the intelligibility of speech for
a child in different listening conditions
(e.z., quiet, noisy, soft speech, average
speech). Speech recognition testing can
be performed using words and sentences.
These stimuli can be presented at different
intensity levels relative to the child’s pure
tone and speech thresholds. In addition,
these stimuli can be presented in quiet or
in the presence of background noise.

Decisions by the audiologist on what
speech recognition testing needs to be
performed should be based on the pri-
mary reason for the visit. For children
with documented hearing loss, it will not
be possible to measure speech recogni-
tion in every condition at every visit. The
choice of what materials to use (words or
sentences) and under what conditions to
present the speech recognition tasks will
vary from child to child. It is important,
however, to include this component in the
audiological evaluation.

Speech audiometry results are often
useful to parents, school personnel, and
other individuals besides the audiologist.
These results may assist teachers and par-
ents in making modifications for a child
who may need additional supports for
information that is presented auditorially.
The speech-language pathologist may
find speech audiometry data helpful in
planning for therapy. The combination
of the pure tone and speech audiometry
data should provide a thorough picture
of a child’s hearing and listening abilities.

Equipment Needed to Test Children for
Pure Tone and Speech Audiometry

The audiologist who sees pediatric patients
will often have an office setup that looks
different from the audiologist who pri-
marily sees adults. Child-friendly prac-
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tices often have toys that children can
play with in the waiting area as well as
toys that can be used for play audiometry
as well as “distractors” (e.g., small books
with bright pictures) for use in visual rein-
forcement audiometry.

It may take two people to test young
children, especially when behavioral audi-
ometry is being used. An audiologist will
need to be at the audiometer in the control
room of the sound suite. A second person
may be needed to sit in front of the child
and keep him or her on task during test-
ing. Itis critical that this second person be
trained in his or her duties (what to do,
what NOT to do) as this task is as important
as that of the audiologist behind the audi-
ometer. The second person should wear
attenuators or headphones with masking
noise to minimize their ability to hear the
presented stimuli, so as to not cue the child.

Additional equipment and materi-
als will alse be found in the office of an
audiologist who sees pediatric patients.
Aldarger sound booth may be used because
of the need for sound field speakers, along
with equipment that allows for visual
reinforcement (i.e., animated and lighted
toys in boxes behind dark plexiglass or
movie on the monitor). Another consider-
ation in the size of the sound booth is that
with children, parents should be allowed
to accompany the child for testing. This
often requires more seating space in the
sound room.

A small, portable audiometer may be
needed on the patient side of the sound
booth for children who can participate
in ear-specific pure tone audiometer, but
who need “side by side” attention from
the audiologist to understand the task and
to stay focused and engaged. At a mini-
mum, this audiometer should provide air-
and bone conduction testing capabilities
along with masking.

Testing materials, in addition to toys,
should include picture cards for speech
threshold testing. Assessments for speech
recognition testing that include pictures
(such as the Word Intelligibility by Ficture
Identification test; Ross & Lerman, 1971)
should be available for children who can-
not perform traditional measures. For
example, a child who has poor speech
production/articulation may be able to
pick out a picture of the word he or she
heard (from a choice of six), but if asked
to repeat that word, it would not be clear
enough for the audiclogist to know which
of those words the child said.

Last, the audiclogist who sees pedi-
atric patients will want to have written
materials and resources appropriate for a
parent of a child with hearing loss. Mate-
rials relative to normal speech and lan-
guage milestones as well as information
on pediatric hearing technology will help
the family understand what the child is
experiencing. Resources about speech-
language-listening therapy, financial
assistance for technology, early interven-
Hon services, and family support opportu-
niities will be of interest to families, facili-
tate future informed decision making, and
strengthen profescional relationships.

Immittance

Acoustic immittance in the pediatric pop-
ulation contributes important information
by verifying the functional status of the
conductive auditory system. Immittance
is a measurement of energy or air pressure
flow, which involves the ear canal, tym-
panic membrane, ossicular chain, tensor
tympani, stapedius muscle, cochlea, and
cranial nerves VII and VIII. Mass, mobility,
and resistance of the outer and middle ear
systems affect this test. Immittance testing
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includes, but is not limited to, tympanom-
etry and acoustic reflexes. Tympanometry
is the measure of acoustic admittance of
the middle ear system. Acoustic reflexes
measure the integrity of the acoustic reflex
pathway ipsilaterally and contralaterally.

One reason why immittance testing
is important is that otitis media is one of
the most common causes of hearing loss
in children. Between 50% and 85% of chil-
dren under the age of 3 years experience
at least one episode of acute otitis media
(Elein, 1989). Otitis media with effusion
can affect as many as 80% of children
with approximately 2.2 million cases of
otitis media identified annually in the
United States of America (van Zon, van
der Heijden, van Dongen, Burton, & Schil-
der, 2012).

Children under the age of 7 years are
more prone to otitis media due to an ana-
tomical predisposition. The eustachian
tube is horizontal and shorter, allowing
potential pathogens to enter the middle
ear cavity with minimal resistance. As
the child matures, the eustachian tube
becomes vertical and longer, making it
more difficult for pathogens to enter the
middle ear cavity after age ¥ years. There
are bwo commonly used tests for identify-
ing middle ear dysfunctions: pneumatic
otoscopy and tympanometry testing
{AAFP; AAOHNS, 2004).

Preumatic otoscopy and tympanome-
try both assess the mobility of the tympanic
membrane by varying ear canal pres-
sure. A physician commenly uses pneu-
matic otoscopy to visualize the tympanic
membrane while varying pressure. With
tympanometry, as the pressure is var-
ied, a probe measures the mobility of the
tympanic membrane by means of sound
reflection (Table 4-2). This diagnostic tool
is commonly used by audiclogists, nurses,
and family medical practices.

Tympanometry obtains four measure-
ments: equivalent ear canal volume, peak
pressure point, tympanic width, and static
acoustic compliance (Table 4-3). Together,
these measurements are depicted ona graph
for interpretation and provide information
on the status of the middle ear function.

With children under the age of ap-
proximately 6 months, interpretation of
tympanograms is compromised when a
conventional low-frequency (220- or 226-
Hz) probe tone is used. As such, a higher
probe-tone frequency (e.g., 1000 Hz) is
recommended for identifying middle ear

Table 4-2. Otoscopy, Tympanometry, and
Acoustic Reflex Testing Suggestions

Call the otoscope a flashlight
Help the child look in the parent's ear

For tympanometry, say to the child, "Did you know
your ear can draw a picture? Will your ear draw 3
flat road or @ mountain?™

Hawe the child feel the tip of the probe

Test the parent’s ear first

Have the child watch a video during the testing

Table 4-3. Morms for Individuals With Narmal
Anatomy

Ear Canal Volume

Adults: 09-20ce

Pediatrics (2.8-5.8 years): 0.3-0.9 cc
Peak Compliance

Adults: 0.3-1.7 cc

Pediatrics (2.8-5.8 years]: 0.2-1.0c¢
Normal Pressure

Adults: -150/+50

Pediatrics [2.8-5.8 years): —150/+50

Sowrce: Margolis and Heller, 1987: Wiley et al, 1996,




Auditory Assesiments

disorders in infants less than & months of
age (JCIH, 2007). While the test only takes
a couple of minutes to perform for both
ears, it should only be performed when
the case history or patient symptoms indi-
cates the necessity of this procedure.

If abnormal results are obtained, a
referral to a primary care provider or an

otolaryngologist is warranted. At this
peint, the audioclogist will need to deter-
mine if testing should continue based on
the case history, presenting complaints,
and the abnormal tympanometry. See Fig-
ure 4=3 for examples on decision matrix.
The other primary immittance mea-
surement performed on children is called
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Otoscopy: Tubes are
present

Tympanometry: Mormal
ear canal volume, flat
Ly Mpanagranm

Recommendations: Stop
vesting and rifer to ENT

R
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[ ps p sty
T e I

Otoscogy: Tubes are
priesent

TRRT i

Ctoscopy: Normal
inspection

Tynpanometry: Large ear
canal volume suggesting
patent tubes

OAE; Mormal in both ears

Recommendations:
Complete pure tone
audiometry

Figure 4-3. Hearing evaluation decision matrix

Acoustic refllexes:
Naormal in both ears

Do you need to do
ympancmetry?

Mo you do not need to do
ympanometry; no
further testing unless
thisre are concerns
regarding hearing at a
later rime
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acoustic reflexes. The acoustic reflex pro-
vides supplemental information relevant
to the functional status of the middle ear,
cochlea, and lower brainstem pathway.
The measurement is a response to the con-
traction of middle ear muscles /tendons to
a sound stimulation. Although only one
ear is measured at a time, the contraction
of the middle ear muscles and tendons
occur in both ears at the same Hme.

In the middle ear, the tensor tym-
pani muscle is connected to the malleus
and is innervated by the trigeminal (V)
nerve. The stapedius muscle is connected
to the stapes and is innervated by the
facial (V11) nerve. These middle ear mus-
cles contract when sounds exceed 70 dB
HL. At this point, the middle ear system
stiffens and compliance decreases. There
are four combinations measured for this
test: ipsilateral right (probe and stimu-
lus right ear), contralateral right {probe
left ear, stimulus right ear), ipsilateral left
(probe and stimulus left ear), and con-
tralateral left (probe right ear, stimulus
left ear). The measurements recorded are
abways in response to the stimulus pre-
sented, regardless of which ear the probe
measurement is occurring. Frequencies
tested include 500, 1000, and 2000 Hz
(Table 4—). A threshold is recorded to the
minimum stimulus-intensity level that
activates the acoustic reflex response of a
0.2 deflection.

A word of caution: immittance test-
ing should not be completed when contra-
indications exist such as middle ear sur-
gery within 6 months or patient reports of
extreme discomfort. Together, these mea-
sures are fundamental components of the
pediatric audiology test battery but only
should be performed when indicated by
the referral source, patient's case history,
or patient complaints or findings at the
time of examination.

Table 4=4. Acoustic Reflex Mormative Values

Hearing thresholds 0-25 48 HL
500 Hz: <85
1000 Hz: =95
2000 Hz: «85
Hearing thresholds 30-45 dB HL
500 Hz: <95
1000 Hz: <95
2000 Hz: <105
Hearing thresholds 50-65 dB HL
500 Hz: <110
1000 Hz: <110
2000 Hz: <115

Hearing thresholds 30-45 dB HL
500 Hez: =115
1000 Hz: =115
2000 Hz: >15

Source; Gelfand, 1990,

Auditory Skills Assessments

Measuring hearing sensitivity as reported
in the audiogram is an important compo-
nent in developing the child’s audiologic
profile, but it doesn't tell the whole story.
COnce degree, type, and stability of the
hearing loss are established, the next step
is to determine fiow the child is using his
or her hearing (with or without his or her
technology) in everyday situations. Com-
pleting auditory skills assessments during
the audiological evaluation provides the
audiologist important information to help
direct management of child’s hearing care
and also provide opportunities to deter-
mine effectiveness of treatment.

The use of criterion-referenced tests
and functional outcome measures early
in an episode of care establishes the base-
line status of the child, providing a means
to quantify change in functioning levels
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as the child grows. Functional outcome
measures, along with other measures
used throughout the episode of care, as
part of periodic re-evaluation, provide
information about whether predicted out-
comes are being realized. When the child
is discharged from interventional services
and for the end of the episode of care, the
audiologist will still need to continue to
monitor outcomes to ensure that there are
no changes in hearing status.

Using functional outcomes measures
provides a common language with which
to evaluate the success of auditory inter-
ventions. Measuring outcomes of listen-
ing, talking, comprehending, and literacy
among children with the same diagnosis is
the foundation for determining which in-
tervention approaches optimize best clini-
cal practice. Furthermore, some healthcare
reimbursement models, like Medicare, are
now tying reimbursement with claim-
based outcome reporting (CBOR) for ther-
apy and POQRS, Audiologists and speech-
language pathologists registered with
Centers for Medicare and Medicaid Ser-
vices (CMS) are required to report at least
one claim for one beneficiary that includes
one of the approved POQRS codes or face a
reduction of 1.5% in all 2015 claims and
2% reduction in 2016 (CMS, 2014).

There is a variety of criterion mea-
sures available for assessing functional
outcomes. These measures allow audiolo-
gists to assess a child's performance over
time. Since many factors can impact a
child’s development of listening and spo-
ken language, using functional outcomes
will help audiclogists determine what
potential intrinsic and extrinsic factors are
contributing to the child’s performance.

Intrinsic factors include overall cog-
nition, learning style, processing abilities,
and/or the presence of other developmen-
tal disabilities. Extrinsic factors are related

to family support and follow-through,
appropriately fit technology and man-
agement, type of intervention provided,
and/or services provided by a highly
qualified provider (Perigoe & Paterson,
2015). Depending on what skills need to
be assessed will guide the examiner as to
which test(s) to administer,

Functional outcome measures can be
categorized into questionnaires (Table 4-5),
closed set auditory assessment, open-set
auditory assessment, and comprehensive
assessment (Perigoe & Paterson, 2015).
Some questionnaires are interview style
whereas others are forms that the parents,
teachers, and for the children themselves
complete. Closed- and open-set auditory
assessments are typically completed in
the sound room by the audiologist as de-
scribed above. Comprehensive assess-
ments may use a battery of tests or mea-
sures and assess a variety of auditory skills.

Regardless of the instrument used,
a review of content reliability is essential
to verify that it is measuring what you
intend to assess.

Functional outcomes seem to have
become the “gold standard” (Mendel,
2009). How hearing loss impacts a child
cannot be simulated in the office. The
use of functional assessments, however,
provides the examiner information about
how a child is benefitting from the use of
hearing technology. As health care contin-
ues to evolve, specifically new payment
models like Bundled Payments for Care
Improvement (BPCI), audiologists will
enter into reimbursement models that are
based on episodes of care and on how the
patient is functioning (CMS, 2014). These
models will require more coordinated
care, which ultimately will lead to higher
quality and lower cost. Auditory assess-
ment tools that measure functional skills
will be critical in this new model.

T7
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Table 4-5. List of Commonly Used Questionnaires and Functional Qutcomes Measures

(IT-MaIS)

alerting to sound, and altaching meaning to
sound).

Name of Measure Age Range  Descriptions Reference(s)
Questionnaires
ASHA'S Mational Preschoal  Seven-point scales to assess functional change  ASHA (2011])
Outcome Measures age in communication abilities over time. Six
[NOMS) functional communication measures (FCM)

are available for prekindergarten: Articulation,

cognitive orientation, pragmatics, spoken

language comprehension, spoken language

production, and swallowing.
Auditory Skills Mo age Thirty-five item checklist administered via Meinzen=Derr,
Checklist [ASC) limits parent interview in three-month intervals to Wiley, Creighton,

reported as5=5s auditory skill development. & Choo (2007)

Children's Auditory T+ years A scaled questionnaire that quantifies obsernved Smoski, Brunt, &
Performance Scale behaviors in the classroom and compares them  Tannahill [1952)
[CHAPS) to children without hearing difficulties.
Children's Home T-12vyears  Child and parent questionnaires which rate how  Anderson &
Inventory for well the child understood speech in 15 different  Smaldino (2000
Listening Difficulties situations,
(CHILD)
Children's Observation  4-12vyears  Worksheets can be completed by the teacher, Williarns [2003)
Waorksheet [COW] parent, andfor the child who are asked to

specify five situations where improved hearing

is desired.
Early Listening Smonths-  Observation worksheet for the audiologist and/  Anderson (2002)
Funetion (ELF] 3 years of parent to record the child's respanses to

auditory stimuli in 12 listening situations.
Functional Auditeny Mo age Examines seven categories of auditory Stredler-Brown &
Performance limits development: sound awareness, sound as Johnson (2001
Indicators [FAFT) reported meaningful, auditory feedback, localizing

sound source, auditory discrimination, short-

berm auditery memaory, and linguistic auditory

processing,
Functioning After 2-5years Parent questionnizire b0 evaluate the child's Lim, Ceh,
Pediatric Cochlear real-warld verbal communication performance, Bervinchak, Riley,
Implantation (FAPCI) Miech, & Niparko

(2007)

Meaningful Auditory 3-4 years Ten-item parental interview that evaluates Robbins,
Integration Skills how the child uses sound in everyday situations Renshaw, & Berry
[MAIS) {hearing technafogy attachment, alerting o (va91)

sgund, and atiaching meaning to sound).
Infant=Toddler Birth- Ten-item parental interview that evaluates Zimmerman-
Meaningful Auditory 3 years how the child uses sound in everyday situations  Phillips. Robbins,
Integration Skills [wocal behavior, hearing technology attachment, & Osberger (2000)




Table 4=5. continued

children,

Mame of Measure Age Range  Descriptions Acferencels)

Listening Inventory & years Two questionnaires: the child version has 15 Anderson &

for Education (LIFE) and up items and the teacher version has 16 items. LIFE  Sealdino [1998)
identifies challenging classroom situations.

LittIEARS Auditary Birth- Auailable in 16 languages, this 35-item Tsiakpini et al,

Questionnaire 2 years parent questionnaire provides information [2004]; Coninx et
about auditory development and eary speech al. [2009)
production development.

Parent’s Evaluation 3-6 years Fifteen item parent interview targeting everyday  Ching & Hill

of AuralfOral listening situations (use, quiet, noise, telephone,  [2005)

Performance of and environment).

Children (FEACH)

Pragmatic Lanquage 8 years— Thirty-itern norm-referenced teachers' 5-point MHeweomer &

Obsercation Scales 17 years, rating scale that can be used to assess students'  Hammill (2009)

(PLOS) 11 months  daily classroom spoken language behaviors.

Preschool Screening 3-6 years Fifteen-item teacher guestionnaire that Anderson &

Instrument For identifies children at risk for educational Matkin {1996)

Targeting Educational failure [academics, attention, communication,

Risk (Preschool SIFTER) participation, and behaviar).

Secondary Screening  Children Fifteen-itern teacher questionnaire that Anderson (2004]

Instrument For enrolled identifies children at risk for educational

Targeting Educational  in 6th failure [academics, attention, communication,

Risk [Secondary through participation, and behavior).

SIFTER) 12th grade.

Screening Instrument  Geades 15t Fifteen-item teacher questionnaire that Anderson (1989)

For Targeting through identifies children at risk for educational

Educational Risk Sthgrade  failure (academics, attention, communication,

{SIFTER) participation, and behavior.

Listening Inventory Mo age Pretest and post-test format that provides Anderson,

For Education- lirmits documentation af the effectiveness of Smalding, &

Revised (LIFE-R) reported intervention used to improve the classroom Spangler (2011]
listening environment. Student and teacher
versions are available in three languages.

Teachers' Evaluation Preschool Thirteen-question teacher interview targeting Ching, Hill, &

of Aural{Qral to 7 years  the child's everyday environment, Includes Parros (2000)

Performance of scoring for five subscales: use, quiet, noise,

Children [TEACH] telephone, and environment.

Closed-Set Auditory Assessments

Early Speech B+ years Thirty-six words in three subtests that Moog & Geers

Perception Test (ESF) pravide information about the child's speech (1480}
discrimination skill development.

Learning to Listen Birth+ Onematopoeic sounds that are associated with Estrabrooks

Sounds toys caommaonly used by babies and very young (1994)

continees
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Table 4=5. continued

Mame of Measure Age Range  Descriptions Reference(s)
Ling Six-Sound Test Birthe Six sounds that represent bow-, mid-, and high- Ling & Ling

frequency aspects of speech, (1978
Low-Verbal Early 2-Gyears  Using stimuli that vary in pattern, the child Moog & Geers
Speech Perception is instructed to identify the word out of four [1980)
Test items. This measure estimates speech perception

abilities.
M. Potato Head Test 2 years+ Ten sentences using pieces from Mr. Potato Robbins [1393)

Head are presented to the child for the child to

perform the task (e.q.. "Find his black hat™).
Horthwestern 25years+  Picture pointing word recognition test. Elliot & Katz
University—Children's (1280)
Perception of Speech
(MU-CHIPS)
Word Intelligibility by 4+ years Picture pointing word recognition test. Ross & Lerman
Picture Identification {1971)
IR
Open-5&t Auditory Assessments
Multi-syllabic Lexical S yearss Multi-syllabic word recognition test, Kirk, Pisoni, &
Meighborhood Test Osberger (1995)
(BALNT)
Lexical Neighborhood S years+ Twenty-five monosyllabic word recognition test.  Kirk, Pisoni, &
Test (LNT) Osherger (1935)
Phonetically Balanced 6 yearss Monosyllabic word recognition test, Haskins [1949)
Kindergarten Test
[PBX=S0)
Hearing in Noise Test  B=1Z years  Sentence recagnition test in background noise. Nilsson, Soli, &
for Chitdren [HINT-C) Gelnett [1996)
Bamford-Kowal- S+ years Uses sentences in the presence of four talker Etymatic
Bench Sentence In speech babble to estimate the signal-to-noise Research (2005)
Noite Test (BKE-SIN] ratio [SHA) loss.
Comprehensive Auditory Assessments
Auditory Perception 3 years+ Criterion-bated test that provides an accurate Allen [2008)
Test for the Hearing determination of children's discrete auditory
Impaired [APT-HI) perception abilities by profiling in 16 different

skill areas.
Cottage Acguisition 3 years & Using language sampling, the CASLLS provides Wilkes (2001)
Scales for Listening, older [due  listening, language, speech, and cognitive
Language, and Speech  to small rmilestones in five states of development:
[CASLLS) parts that  preverbal, presentence, simple sentences,

accompany  complex sentences, and sounds and speech.
the test]




AWHMAH EESments

e R
Table 4=5. continued
Mame of Measure Age Range  Descriptions Reference(s)
Eualluation of 3-12years  Awailable in 21 languages, EARS contains Allum, Greisinger
Auditory Responses to 5 closed-set tests, 2 open-set tests, and 2 Staubhaar, &
Speech (EARS) questionnaires that provide information about ’:ilp-nnicrr[gomj
detection, discrimination, identification,
récogmition, and comprehension,
Teacher Assessment Gmonths+  Teacher rating form that evaluates the sentence  Moog &
of Spoken Language structure of the child, Biedenstein
[FASL) [1oog)
TeenEARS 13-12 Available in two languages, TeenEARS Andersan, Philips,
years contains 3 rating scales, 4 open-set tests, Robert, lamieson,
and 1 guestionnaire that provide information Costa, & Cross
regarding primary and secondary benefits of (20:04)
cochlear implantation,
i : SR ily counseling, substantiating appropriate
= i e i recommendations, and making a differ-

To facilitate a timely transition in the
intervention stage, the diagnostic process
must be outcome-driven and efficient.
As stated above, the audiologist will be
thinking about providing the right care,
at the right time, for that child and his or
her family. The age of the child as well as
the case history will guide the audiclogist
in determining how to proceed.

Infant Audiometric Profile

Because test time may be limited, deci-
sions about stimulus mode (air conduc-
Hon [A/C] and bone conduction [B/C])
and frequency order must be made after
each suceessive step in the assessment
protocol. Effective clinical decision mak-
ing at diagnostic appointments requires
an approach to assessment that has both
qualitative and quantitative outcomes.
This approach facilitates diagnostic out-
comes that are crucial for initiating fam-

ence in subsequent management planning,
yet are complicated by restricted test time.

An effective clinical approach is struc-
tured to seek answers to the following
questions:

1. Can diagnostic testing be carried
out in natural sleep or will moderate
sedation be required?

2. What information will the family find
useful for allaying/confirming their
initial concerns?

3. What information will facilitate fam-
ily counseling?

4. What information will guide medi-
cal referrals and facilitate medical
management?,

5. What information will facilitate coor-
dinated care, including audiologic
intervention? (ASHA, 2008)

Obviously, clinical decision making
during an evaluation is, by necessity, ongo-
ing, patient-centered, and family-focused.
Audiologists recognize the uniqueness of
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the pediatric population, pediatric assess-
ment, and the vast differences between
protocols uniquely aligned for infants
and more conventional protocols recom-
mended for adults. As such, the diagnostic
protocol with infants requires the follow-
ing qualitative and quantitative decisions:

1. What is the most efficient A/C se-
quence to distinguish normal hearing
from hearing loss?

2. How soon is switching to B/C consid-
ered to distinguish between condue-
tive hearing loss and sensorineural
hearing loss?

3. What are the essential frequencies to
assess that enhance efficiency without
sacrificing accuracy?

4. What is the preferred order of obtain-
ing frequency information?

5. What stimulus levels will provide the
most information in the least amount
of time in order to maximize safety
(sedation-related) and maximize effi-
ciency (obtaining both qualitative and
quantitative information while the
infant is in an optimal physical state)?

Infants from the well-baby nursery
who were referred by screening ABR
should not be evaluated initially as out-
patients by OAEs and “passed,” because
such infants are presumed to be at risk
for a subsequent diagnosis of auditory
neuropathy /dysynchrony. Additionally,
comprehensive outpatient assessment
should be performed on both ears even
if only one ear failed the hospital-based
sCreening.

Most infants referred for diagnostic
follow-up from hospital screening pro-
grams have normal hearing. As such, use
of AEPs presented at low-intensity stimu-
lus levels can address the initial concern
about the presence of hearing loss. Start-

ing at a low intensity will quickly obtain
clinical results qualifying normal hear-
ing bilaterally. Results for 2000 Hz are
recommencded, first in one ear and then
the other. This strategy is based on the
belief that knowing the qualitative status
of both ears by A/C will, at a minimum,
provide information to a family that helps
inform their initial concerns. The order of
frequency-specific information will cer-
tainly be influenced by the child’s medical
history and the family’s primary concem.

When A /C testing suggests elevated
responses, B/C testing should be consid-
ered sooner rather than later. Depend-
ing entirely on the infant’s activity state
and the outcome of the initial A/C data,
immediate clinical decisions should be
made to determine whether additional
A/C information is desirable, or if B/C
information will best facilitate the diag-
nostic process. The choice of stimulus
mode and frequency preferences should
be based on establishing quantitative
results that expand information essential
for content counseling, impacting medical
management as necessary, and facilitating
early intervention, particularly the selec-
tion and fitting of amplification systems.

OAEs also are useful in the diagnos-
tic process to determine the presence or
absence of auditory neuropathy/dysyn-
chrony. Additionally, OAEs have an
expanding role in on-going surveillance,
particularly in the areas of monitoring for
ototoxicity, noise exposure, and progres-
sive hearing loss.

Toddler/Preschooler
Audiometric Profile

At this point in the child’s life, it is impor-
tant to obtain the case history to deter-
mine the procedures that are needed.




Example 1

If the concern is that the child has passed
newborn hearing screening and has no
risk factors but is not talking yet, then
the audiologist needs to administer a
test battery that will rule out hearing loss
as a primary concern for the delay in
developing spoken language. For this
scenario, the audiologist should consider
starting with otescopy and OAEs. If those
are normal, the audiologist should admin-
ister a functional assessment. If there are
no further concerns, the assessment may
be complete. If, however, there are abnor-
mal test findings or concerns raised dur-
ing the functional assessment, then the
administration of tympanometry and/
or ear-specific air conduction testing is
warranted.

Example 2

If the parent does have concerns regard-
ing hearing, then a more comprehensive
assessment should be considered. It is
important to explore what concerns the
family has about hearing. If the toddler
has a positive history for otitis media, the
test battery should start with otoscopy
and OAEs. If those are normal, the audi-
ologist should obtain ear specific speech-
reception thresholds and air conduction
thresholds for 2000, 500, 4000, and then
1000 Hz if possible to rule out minimal
hearing loss. If the OAEs were abnormal,
the audiologist should perform tympa-
nometry. For abnormal tympanometric
results, testing should stop at this point
unless there is something else presented
in the history that warrants moving
on to air conduction and bone conduc-
tion testing. For normal tympanometric
results, the audiclogist should obtain
acoustic reflexes and move on to ear spe-

cific speech-reception
conduction thresholds
and then 1000 Hz to de
of hearing loss. The

administer bone conduction if a hearing

loss is present for 500 and 2000 Hz and fil]
in with 4000 and 1000 Hz if time permits,
Finally, the audiologist should admin-
ister a functional assessment before the
famnily leaves to determine the impact of
the hearing loss in a variety of listening
conditions.

It is important to move to ear spe-
cific testing as soon as possible instead
of performing sound field testing first,
The audiclogist can always drop back
to sound field testing if the child refuses
insertion of earphones or earphones.

thresholds and air
for 2000, 500, 4000,
termine the degree
audiologist should

Exomple 3

If the concern is that the child has passed
newborn hearing screening but has risk
factors for hearing loss, the audiclogist
can administer a test battery that con-
firms normal hearing. For this scenario,
the audiologist should administer a func-
tional assessment first. If there are no
concerns, then the audiologist should
obtain ear specific air conduction thresh-
olds for 2000, 500, 4000, and 1000 Hz. If
these results are normal, the assessment
may be complete. In this scenario, it is
assumed that the child hasalready had an
electrophysiological test completed that
included screening ABR/ASSR/ABR and
OAEs. There is no reason to repeat these
tests unless something in the history war-
rants repeating these measures. If only
OAEs were performed for the newborn
hearing screening, it is prudent for the
audiologist to complete either an electro-
physiological measure or acoustic reflexes
to confirm the absence of ANSD.
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School-Age Audiometric Profile

School-age children will be referred to an
audiologist for many reasons. The audiolo-
gist should consider the reason for referral
as he or she makes clinical decisions about
what tests are appropriate to administer.

Example 1

A kindergarten student is referred for a
hearing evaluation because he did not
pass a hearing screening at school. The
case history provided by the parent and
the audiologist’s initial observation of the
child reveal that he has some articulation
errors including difficulties with sounds
such s, sh and f. The case history also indi-
cates that the child passed his newborn
hearing screening and that he has been in
day care since age 3.

In this example, the audiclogist
starts with otoscopy and tympanometry
to determine outer or middle ear involve-
ment. Next the audiclogist obtains ear
specific SRTs and moves on to pure tone
air conduction. The child's pure tone
audiometry reveals a mild to moderate
bilateral, high-frequency hearing loss
(40008000 Hz). Bone conduction testing
is performed and thresholds match air
conduction. Speech recognition testing is
performed at a level of 40 dB SL (which
is 40 dB above the SRT) for words in
quiet. In addition, the audiologist wants
to obtain information about how well the
child understands speech in the presence
of background noise. Therefore, the audi-
ologist administers another word list but
uses some background noise at a level
5 dB below the level of the speech (+5 dB
signal to noise ration or SNR).

The child is referred for a compre-
hensive medical evaluation. (See Chap-
ter 3.) The pros and cons of amplification

(i.e., hearing aids) on this high-frequency
hearing loss are discussed with the fam-
ily. At this time, they decide not to pursue
the use of hearing aids. The audiologist,
however, provides the family with sug-
gestions for accommodations related to
classroom and home listening environ-
ments. (See Chapter 9.) The audiologist
further explains that if the child is having
difficulty in the classroom listening to or
hearing the teacher, the parent should dis-
cuss this with the school-based audiolo-
gist. The use of a classroom sound distri-
bution system may need to be considered
or a personal FM/DM system to improve
the signal to noise ratio for the child in
the classroom. The child is scheduled to
return to see the audiologist in 3 months
to confirm the hearing loss and to check
for stability of hearing thresholds. The
parents are counseled that if any changes
are noted before that time, they should
schedule an appointment sooner.

Exomple 2

Olivia is a 10~year-old with bilateral severe
sensorineural hearing loss. Her hearing
loss was identified at birth and she was
fitted with hearing aids at 8 weeks of
age. Hearing thresholds have remained
stable since she was initially diagnosed.
At Oliva’s annual evaluation with her
managing audiclogist, Olivia and her
family reported no concerns. The audi-
ologist obtained ear impressions for new
earmolds, and checked her hearing aids
to ensure that appropriate amplification
is being provided. The audioclogist also
verified that her pure tone thresholds were
stable since her hearing loss is caused by
enlarged vestibular aqueduct syndrome
{which is known to be progressive). As
her pure tone thresholds were stable,
the audiologist completed the session.




Dissection of the Audiogram

Many professionals outside of the pro-
fession of audiology need to be able to
understand and use hearing evaluation
data. It is eritical that the audiologist
provide interpretation of the audiologi-
cal information so that other profession-
als and parents are not left to guess what
information has been provided, However,
even with the audiometric interpretation,
parents and other recipients may have to
apply the information to their particular
setting or need. Here are some tips on
dissecting the audiological information:

1. Look for a description of the audio-
gram. This usually will involve de-
tails related to the degree, type, and
configuration of hearing loss for
each ear. Examples include:

m Mild to moderate sensorineural
hearing loss in the right ear OR

m Moderate rising to mild
conductive hearing loss in the
left ear OR

= Slight to severe sensorineural
hearing loss in both ears

This information will correspond

to the marks on the audiogram (i.e.,

the graph that is a picture of the

hearing thresholds).

2. Look for information related to
tympanometry. Tympanograms are
not a measure of hearing sensitiv-
ity. However, they are important in
understanding middle ear system
function and how it is affecting
the child’s overall hearing ability.
If a child has abnormal middle ear
function, he may be experiencing
hearing loss that could impact his
performance in the classroom. Even

—

children with permanent childhood
hearing loszs can experience ear
infections (or fluid in the middle
ear) that cause their ]'IEEII'iI‘lE thresh-
olds to be even more elevated.

3. Examine the inter?-remﬂﬂns of the
speech audiometry measures. In
many cases, the audioclogist will
not interpret or discuss the speech
threshold measures unless they do
not match the audiometric hear-
ing thresholds. Speech threshold
measures are a cross-check in most
cases and provide reliability data
for the hearing thresholds. How-
ever, speech perception/ recognition
test data may be of interest to non-
audiologists. The speech-language
pathologist or teacher of the deaf or
hard of hearing may find it helpful
to know that when speech is intense
{or loud) enough, the child has good
{or poor) speech recognition abil-
ity for single words in quiet. The
classroom teacher may find it help-
ful to know that in the presence of
background noise the child has fair
speech perception for sentences.

Audiologists who see pediatric
patients of any age are strongly encour-
aged to provide a written explanation of
the audiometric data in language that is
usable by non-audiclogists. The impact
of hearing loss for children is far reach-
ing and therefore, many individuals
outside of the audiclogy clinic need to
be able to use this information to make
decisions about classroom accommoda-
tions, therapy goals, and expectations
as well as health-related implications.

Auditory Assessments g
T —
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Olivia and her family are instructed to
return in one year to check earmolds,
hearings aids, and monitor pure tone
thresholds. The family is advised to return
sooner if there are issues with the hearing
aids, changes in her hearing sensitivity, or
notice difficulties hearing her teachers in
school (see Chapter 9).

If Olivia or her parents have spe-
cific complaints regarding her ability to
understand speech in certain situations,
the audiologist should check pure tone
thresholds and administer speech recog-
nition testing. In this case, the audiclogist
uses sentence stimuli and administers the
words in quiet and in noise. If the results
of the testing indicate that in higher lev-
els of background noise Olivia's ability
to recognize speech is compromised, the
audiologist would initiate a counseling
conversation with Olivia and her family
about strategies that can be used when
trying to listen or communicate in noisy
situations.

Determining when to discharge a patient
from audiological management seems like
it would be a very simple concept. A child
passes the newborn hearing screening,
end of story. Right? Or a child presents
with hearing loss, thus they should con-
tinue to be monitored by the audiclogist.
The guestion though is how often?

Surveillance in Children Who Pass
the Newborn Hearing Sereening

Concern for hearing loss must not stop at
birth. It must be recognized that limiting

hearing screening to the neonatal period
will result in excluding a number of chil-
dren with hearing loss from the benefits
of early detection. Most newborns and
infants will pass initial hearing screening
yet some will require periodic monitoring
of hearing to detect delayed-onset hearing
loss. Information on developmental mile-
stones for hearing and communication
should be provided to all parents upon dis-
charge from a hospital and /or at the time
of well-baby checkups. Increased parent
awareness is an inexpensive approach
to increase the likelihood of detecting an
infant with hearing loss who had initially
passed the newborn hearing screening.

Figure 44 illustrates four routine out-
comes from universal newborn hearing
screening and delineates the subsequent
follow-up that should be implemented. As
noted, on-going surveillance in the child’s
Medical Home and continued monitoring
using risk indicators is recommended for
all children, The Medical Home is part of
the health-delivery system responsible for
assuring that a child has follow-up screen-
ing and audiclogic assessment sched-
uled. Moreover, the child’s medical home
insures that families and children attend
appointments, and that they enter the
early intervention system and healthcare
intervention system in a timely manner.
The physician also has the opportunity
to articulate to parents the importance of
follow-up and to actively demonstrate the
importance through sustained monitoring
as is indicated in the American Academy
of Pediatrics periodicity schedule (Hagan,
Shaw, & Duncan, 2008).

The JCIH (2007} identified 11 risk indi-
cators (Table 4-6) associated with either
congenital or delayed-onset hearing loss.
These indicators guide continuing sur-
veillance of all infants for delayed-onset
hearing loss.
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ABR/ASSR or OAE in the Well-baby nursery

Figure 4—4. Roadmap for initial hearing screening.

Transitioning Audiologic Surveillance
Between EHDI Programs and
School-Based Programs

Continued surveillance for hearing im-
pairment that may interfere with com-
munication, literacy, social and emotional
development, and academic performance
should continue for preschool children.
There are, however, no systematic screen-
ing programs in most communities for
children between birth and kindergarten.
Unlike the newborn and school-age popu-
lations when nearly all children are acces-
sible in hospitals and schools, preschoolers
are generally not available in large, orga-
nized groups that lend themselves to uni-
versal detection of hearing loss. As such,
an interdisciplinary, collaborative effort is
particularly important for this age group.

Physicians who make up the child’s medi-
cal home, audiologists who provide the
initial care-coordination of hearing health
care, speech-language pathologists and
educators of children with hearing loss
who provide early intervention services,
and other professionals who specialize in
children’s healthy development should be
at the core in planning and implementing
hearing screening opportunities to maxi-
mize the likelihood of prompt referral of
children suspected of hearing loss.

For this age group (3-5 years), screen-
ing for hearing impairment is a pass-refer
procedure to identify individuals who
require further audiologic evaluation or
other assessments. Hearing impairment
is defined as permanent, bilateral or uni-
lateral, sensory-neural and,for conductive
hearing loss greater than 20 dB HL in the
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Table 4-6. Joint Committee on Infant Hearing [JCIH) 2007 High-Risk Indicators

* Extracorporeal membrane oxygenation (ECMO)
* Ascisted ventilation

bone anomalies

* Waardenburg

* Alport

* Pendred

* Jervell and Lange-Nielsen

ataxia and Charcol-Marie-Tooth syndrome
k|

11, Chemotherapy

1. Caregiver concern regarding hearing, spesch, linguage, or dévelopmental delay
2. Fa mily histery of permanent childhood hearing loss.
3. Neonatal intensive care of more than 5 days or any of the following regardless of length of stay:

* Expasure to ototoxic medications [gentimycin and tobramycin) or loop diuretics
* Hyperbalirubinemia requiring exchange transfusion

4, In uters infections, such as CMV, herpes, rubella, syphilis, and toxeplasmosis

5. Craniofacial anomalies, including these that invelve the pinna, ear canal, ear tags, ear pits, and temporal

6. Physical findings, such as white forelock, that are associated with a syndreme known to include a
sensgry-neural or permanent conductive hearing loss

7. Syndromes associated with hearing loss or progressive or late-onset hearing loss, such as neurofibromataosis,
osteopetrosis, and Usher syndrome; other frequently identified syndromes include:

8. Neurodegenerative disorders, such as Hunter syndrome, or sensony motor neuropathies, such as Friedreich

Culture-positive postnatal infections associated with sentory=neural hearing loss, including confirmed
bacterial and viral (especially herpes viruses and varicella) meningitis

10. Head traurma, especially basal skull/temporal bone fractures that requires hospitalization

frequency region important for speech
recognition (approximately 500 through
4000 Hz). As would be expected, the
greater the degree of hearing loss and
the older the age of the child, the more
parents notice that their children do not
exhibit developmentally appropriate lan-
guage and auditory-related behaviors. In
short, all professionals should heed par-
ent’s intuition that something is WIOng,
and they should refer to a center special-
izing in the evaluation of pediatric com-
municative disorders whenever parent/
caregiver COncerns are raised,

e _."_.. o
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In value-added practice, we will no longer
be afforded the luxury of having a child
return for annual audiological testing
without reason or data to support such
follow-up. Permanent hearing loss is a
“chronic” health condition and needs to
be addressed as such. Even with appro-
priate intervention (e.g., hearing aids.
cochlear implant, and communication
therapy), the child will always have lis-
tening challenges in diverse listening
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environments. However, in the health-
care system of the past (fee for service),
hearing loss has not received the same
attention as other chronic healthcare
issues in children such as asthma or juve-
nile diabetes. In the healthcare system
of the future (health promotion through
prevention of chronic health issues), it is
incumbent on the profession of audiol-
ogy to collect and disseminate data that
supports EHDI as a preventative and cost
effective public policy as well as the need
for ongoing audiological care and effec-
tive surveillance in children. For example,
strong evidence has been collected and
published that documents the progres-
sive nature of hearing loss in children
who have congenital cytomegalovirus
and the need for ongoing, frequent audi-
ological follow-up (Fowler, 2013; Fowler
et al., 1997). However, this same level of
evidence does not exist for other causes of
hearing loss and in turn, reimbursement
for justifiable and necessary audiological
care may not be supported in the future.
Audiologists and hearing scientists need
to take the lead on collecting and publish-
ing data on the outcomes of any etiology
of hearing loss that could place a child at
risk for even slight educational perfor-
mance deficits.

While the audiologist may know
what caused the hearing loss in about 60%
of the pediatric patients served, he or she
may not know the cause for the remaining
40%. Once thresholds have been obtained
and are stable, a child should only have
his or her pure tone thresholds obtained
when there is an observed concern by
relevant care givers (e.g., pediatrician,
parent, therapists, and/or child) or, to
determine eligibility for appropriate sup-
port services in the school. If the hearing
loss is progressive, thresholds should be
checked at least once a year.

Parents and physicians should look
for signs/symptoms of changes in hear-
ing status and must be advocates for refer-
rals to audiologists. One of these signs/
symptoms could be the child complain-
ing that he can’t hear as well as he has in
the past. This could be due to changes in
hearing status or changes in the function-
ing of his amplification. In either case, the
child would need to be seen by an audi-
ologist for determination of the cause of
the complaint. Any time a child reports a
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CHAPTER 5

Speech Production Assessment
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@ A clear relationship exists between
speech perception and speech
production in all children, especially
those with hearing loss who are
acquiring spoken language.

B For a child with hearing loss who is
learning to speak, various aspects
of speech production must be
appropriately assessed to capture the
child’s capabilities.

B The speech characteristics of children
with hearing loss are specific and can
be assessed with a comprehensive
approach and with specific
instruments.

B Assessments of speech production
in children with hearing loss should
include both the phonetic and
phonclogic levels, and clinicians
and teachers must understand how
to integrate the assessment data to
select speech targets for teaching and
remediation.

B An informal unpublished instrument
with an emphasis on the evaluation

of suprasegmentals and prosody
developed in 1992 by Paterson and
Cole is presented.

This is an exciting period of change and
new trends in the early childhood learn-
ing and education of children with hear-
ing loss. How do these trends and current
view of the field inform our approach
to speech production assessment? Early
detection and subsequent diagnosis of
hearing loss of all degrees and typesis now
common. Almost monthly advances in
assistive hearing technology have increased
the availability of powerful hearing aids,
cochlear implants, bone conduction hear-
ing aids, and FM systems (Cole & Flexer,
2011; Flexer, 2013). Fitting of hearing aids
on infants in the first weeks of life is hap-
pening as a matter of course in many pro-
grams, and early cochlear implantation by
the end of the first year of life is increas-
ingly common. Also, the Joint Commission
on Infant Hearing (JCTH) has recognized
that early auditory-based intervention
provided by professionals with special-
ized knowledge to develop listening and
spoken language is desirable and urgently
needed (JCIH, 2007, 2013).

Earlier and emerging research indi-
cates that, as anticipated, the earlier chil-
dren with hearing loss receive appropriate
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amplification and intervention, the more
likely they will mirror typical speech
sound development and possibly se-
quences [Eriks-Brophy, Gibson, & Tucker,
2013; Ertmer, 2011; Ertmer & Inniger,
2009; Paterson, 1992, 1997; Warner-Czyz,
Davis & Morrison, 2005; Wiggins, Sedey,
Awad, Bogle, & Yoshinaga-Itano, 2013).
It is important for early intervention pro-
viders to encourage and monitor speech
sound acquisition and to expect more typ-
ical speech production and vocal quality.

At the same time, up to 40% of
infants with hearing loss are lost to fol-
low-up in the early hearing detection
and intervention (EHDI) process (JCIH
2007, 2013; NCHAM & AG Bell Asso-
ciation, 2012). This means some children
with hearing loss are late to listening and
late to speech acquisition. These children
will be as diverse as in the past and may
have learning trajectories more similar to
the patterns of the past. In addition, it is
estimated that there are approximately
40% of young children with hearing loss
who are considered multihandicapped
with respect to their learning (Gallau-
det Research Institute, 2008; Perigoe &
Perigoe, 2004). The challenge for the
early interventionist is to be able to dis-
cern what speech production issues are
related to the hearing loss and what may
be individual to the child or the child's
environment. It may or may not be evi-
dent that an infant will be a learner with
additional needs, but as intervention pro-
gresses, these children may demonstrate
difficulty in auditory processing, speech
sound production, integrative learning, or
have a spoken language disability that is
not accounted for by deafmess/degree of
hearing loss.

Therefore, in developing a speech
assessment protocol, the teacher or clini-
cian needs to include informal and formal

assessments appropriate for each child’s
age and relative stage of development
and consider concomitant issues that may
impact auditory spoken language and
speech development.
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Impact of Hearing Loss: The
Relationship Between Speech
Perception and Speech Production

Children with hearing loss speak the way
they hear. While this may sound simple,
the direct link between speech perception
and speech production has been clearly
demonstrated (Boothroyd, 1982, 1986;
Ling, 1989). If an infant hears normally,
the auditory signal received by the brain
initiates the neuronal development that
permits increasingly greater capacity to
use the innate speech perception ability
that humans are born with (Cole & Flexer,
2011; Dornan, 2012; Owens, 2012; Perigoe
& Paterson, 2013; Robertson, 2013). Dan-
iel Ling, a noted professor, teacher, and
researcher, wrote and spoke eloguently
about the potential for even a child with
a profound loss to be able to acquire
intelligible speech (Ling, 1989, 2002). He
stressed that the older the child and the
less well the child uses hearing, the more
formal our assessment and teaching need
to be, Conversely, the earlier the child is
aided and the better the child uses listen-
ing, the more informal our assessment
and teaching can be.

Thus, the first step in assessment of
speech production development in a child
with hearing loss begins with a consid-
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eration of the speech perception poten-
tial of the individual child; it is essential
to determine exactly what a child with
hearing loss can and cannof hear (Cole &
Flexer, 2011; Cole & Paterson, 1984; Flexer,
2013; Ling, 2002). This includes ongoing,
appropriate audiologic assessment and
an informed interpretation of the child’s
listening potential and limits, based on
hearing aid targets and real ear measures
or an aided audiogram and cochlear
implant map. This should include not
only what the child can detect but what
he or she can discriminate, identify, and
comprehend (Cole & Flexer, 2011; Erber,
1982; Flexer, 2013; Hirsch, 1970). Speech
assessment is not useful if the professional
is not informed about the listening status
of the child, including auditory access
and the child’s auditory learning environ-
ment (Cole & Flexer, 2011; Perigoe & Pat-
erson, 2013).

Speech Acoustics and the
Ling Six-Sound Test

Perhaps the most useful and enduring
contribution by Daniel Ling was the devel-
opment of The Six-Sound Test (Ling, 2006).
These six sounds, /u/, /m /, fa/, /i/, “sh”
and /s/, cover the range of speech from
the lowest to the highest in frequency.
Some professionals also include a period
of “silence” (Cole & Flexer, 2011). The Six-
Sound Test is used to determine whether
the child’s hearing technology is function-
ing and whether the child can hear across
the entire frequency range of speech. Par-
ents and professionals working with chil-
dren with hearing loss should perform
this as a daily listening check. In addition,
this is a necessary check of listening that
should be done prior to any and all speech
or language testing and intervention.

The skilled teacher or clinician is
not only able to interpret audiometric
results for the family and explain aided
and unaided hearing levels, but is able
to use knowledge of speech acoustics to
determine whether the child's hearing
technology is providing optimal access
to the speech signal. Given the range of
available hearing technologies currently
available, most children with hearing loss
should be able to hear across the entire
range of speech. In addition, the profes-
sional needs to be able to supplement
traditional audiclogical measures with a
functional assessment of the child’s listen-
ing abilities (Flexer, 2013; Perigoe & Pater-
son, 2013). This will give a more complete
picture of what the child can discriminate
and understand via audition alone. For
example, if a child cannot discriminate
two speech sounds, it is unlikely that he
or she will be able to produce them ade-
quately without intervention. By the same
token, by maximizing hearing, the teacher
or clinician is able to have the child use
hearing to develop speech, rather than
visual or tactile methods. Hearing is
powerful; it is the most suitable modality
for the acquisition speech.

Ling was expert at demystifying
speech acoustics. In Figure 5-1, Ling and
Ling (1978, p. 69) produced a visual repre-
sentation of first (F1) and second (F2) for-
mant frequencies for vowels, with a sim-
ple sentence to remember the progression
from back to front vowels. Unstressed
vowels are in parentheses.

“Who would know more of art must
(again) learn (mother) and then take
his ease.”

By examining the trajectory of F2,
one can easily see that a child with limited
access to frequencies above 1000 Hz will
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Figure 5-1. Vowel acoustics. Used with permission by AG Bell Assaciation for the

Deaf and Hard of Hearing.

likely confuse vowels with similar first
formants (F1), such as /u/ and /i/. This
child would also have poor responses to
“sh™ and /s/ on the Ling Six-Sound Test,
indicating that he or she will have diffi-
culty detecting, discriminating, and per-
haps producing high-frequency speech
sounds.

Here are some examples of how we
might apply information of speech acous-
tics from the Ling Six-Sound Test to our
understanding of what the child can per-
ceive, and possibly produce.

Child A has a severe hearing loss,
sloping to profound in the high frequen-
cies. With her bilateral hearing aids, she
detects fu/, /m/, fa/, and fi/, and
discriminates /u/, /m/, and fa/ from
each other. She cannot discriminate fu/
from/i/. She can only hear “sh” when
using her FM system. She does detect /s/,
even with the FM. She responds well to
her mother's voice (because she hears the

low frequencies). It is not surprising that
this child has difficulty producing /s/
and most other high frequency sounds,
because she does not hear them. At 6
years of age, this child is already work-
ing on some phonemes using a remedial
model. Although aided early, her hearing
technology has not provided her with the
input necessary to acquire speech along a
typical developmental pathway. Despite
the fact that we have better audiology and
better hearing technology than we did 20
years ago, children like this, with inad-
equate access to speech and spoken lan-
guage, are still seen in our schools today.

Child B has a profound hearing loss
and has been wearing bilateral cochlear
implants since 12 months of age. This
child's cochlear implant is well-pro-
grammed, enabling her to detect and
discriminate all the Ling sounds in quiet
and at a distance of 20 feet, The teacher
or clinician can feel confident that this
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child will be able to hear the full range
of speech in a quiet room during speech
training (but will still need an FM in a
classroom situation). This child, at 6 years
of age, has a natural sounding voice, good
vowel system, most consonants (includ-
ing high frequency sounds, such as /s/
and /f/) and is making appropriate prog-
ress developmentally,

Table 5-1. Speech Acoustics

This demonstrates how speech per-
ception—what the child can detect, dis-
criminate (and process)—influences
speech production. For additional infor-
mation on speech components relative to
the speech frequencies between 125 and
B00O Hz, see Table 5-1 (Ling, 1989, p. 69).

In addition to the issue of what the
child can perceive is the notion of a critical

125 Hz 250 Hz 500 He 1000 Hz 2000 Hz 4000 Hz 2000 Hz
Fpof most  Voicing cues  Primary cues  Additional Primary cues  Secondary Turbulent
adult male on manner of  cues on on place of cueson place  noise of all
vaices production, manner of consonant of consonant  fricatives
mast consonant production production and
consonants production affricates
Fy of mast Harmaonics of  The Additional The upper
female and most vaices harmonics of cueson range of
child voices most voices manner of harmonics,
consonant most vaices
production
The bow F,and T, of T, of the The The noise
harmonics of  most vowels  laterals fif harmonics of  bursts of
adult male and frf most woices plosives and
voices affricates
The nasal Moise bursts  F; of nasal Fpand T; of Turbulent
murmur [F, of plosives in  consonants front vowels noise of
af fmf, fn/, back vowel voiced and
and ng contexts unvaiced
fricatives
F, of high T, of the Fsand T; The noise
back and semivowels of back bursts
high front and central of most
wowels vowels plosives and
affricates
F, of the The noise Turbulent
laterals fIf bursts of noise of
and ftf maost plosives  fricatives sh,
If7, and th
T, of the T;and T, of
semivowels I and fr]

Source: Courtesy of Alexander Graham Bell Asseciation for the Deall and Hard of Hearing.
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period for speech development. The typi-
cally developing child has acquired foun-
dational spoken language skills and most
speech sounds by the age of six years. Dif-
ferent tables of consonant acquisition by
hearing children show similar ranges in
ages for phoneme mastery (Chwens, 2012;
Sander, 1972; Shipley & McAfee, 2008,
Pp- 208-209). For example, some children
may start to produce /s/ around 3 years
of age with the range extending to 7.6/8
vears of age. Some people think of /s/ as
a later preschool to school aged produc-
tion problem (Bleile, 2006). For a child
with hearing loss and appropriate pre-
requisite speech skills, early acquisition
of /s/ is important, as this phoneme is so
crucial to early morphological marking
and meaning in spoken language. Hence,
demographic timetables of typical devel-
opment should be applied with caution
to children with hearing loss. Although
we are expecting children who start early
to be developing typically, profession-
als should not be targeting speech based
solely on demographic tables, but on
individualized assessment. Those chil-
dren with hearing loss who have not
mastered suprasegmental patterns,
vowels, diphthongs and the majority of
consonant phonemes by school age will
require systematic and intensive speech
intervention (Cole & Paterson, 1984; Pat-
erson, 1994),

Historically, due to poor access to the
auditory signal, individuals with hearing
loss have manifested speech characterized

as “deaf speech” (Ling, 2002). This section
provides an overview of the characteris-
tics and potential errors of speakers with
hearing loss across the production of the
following: voice, vowels and diphthongs,
consonants, consonant clusters, phono-
logical processes, and connected speech.
This information highlights why assess-
ing and targeting speech production with
this population goes far beyond just artic-
ulation errors.

Differentiating Voice
Production Characteristics

The seminal, landmark study of adult
deaf speakers by Hudgins and Num-
bers (1942), defined the characteristics of
“deaf speech” that we still use as a refer-
ence today (Table 5-2). Note, that all but
one of the characteristics below (omission
and misarticulation of some phonemes) is

Table 5-2. Voice Production Characteristics
of Deaf Speakers (Adapted From Hudgins and
Numbers, 1942)

Inadequate breath control

Excessive and inappropriate pausing
Inappropriate pitch register

Hypernasality

Excessive tenseness or harshness
Inappropriate duration of syllable articulation
Inappropriate duration of vowels

Inappropriate duration of both stressed and
unstressed syllables

Nate. Omission and misansculation of some phonemes is not
felated 1o the contrel, cotrdination, and limin.g of the respira-
tory, largngeal, and articulatony systems to support the cre-
ation of speech.
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related to the control, coordination, and
timing of the respiratory, laryngeal, and
articulatory systems to support the cre-
ation of speech (Cole & Paterson, 1984;
Ling, 2002).

Of specific note is that production of
any or all of these characteristics is evi-
dence of some degree of poor timing and
control of breath flow and air pressure,
control of onset and offset of phonation to
support the articulators in the rapid pro-
duction of manner, place, and voicing con-
trasts. These vocal production features are
produced as suprasegmentals or aspects
of prosody (Cole & Paterson, 1984; Pater-
son, 1986). Prosody is an enormous com-
ponent of speech perception and speech
production and spoken language. Assess-
ment, targeting, and intervention with
children or students with hearing loss
who evidence combinations of these voice
characteristics must take this into account
so that speech session plans include lis-
tening practice; phonetic level practice;
and phonologic level practice, including
conversation, where aspects of prosody
accur naturally.

The child with hearing loss is born
with normal physiological potential
for speech production (except for some
children with additional disabilities).
Today, the majority of children with hear-
ing loss are not expected to manifest
these voice production characteristics. It
is quite common to encounter very young
children with advanced hearing aids or
cochlear implants who are developing
intelligible speech with natural voice pat-
terns (Cole & Flexer, 2011; Flexer, 2013).
Children who have not had consistent
auditory access or whose training may
have focused solely on visual systems,
however, continue to present with charac-
teristics of “deaf speech.”

Preventing Deaf Speech
Characteristics

A number of researchers have been inter-
ested in the early vocalization to verbal
development of infants and toddlers with
hearing aids (Oller, 1986; Paterson, 1990,
1992; Stoel-Cammon & Kehoe, 1994) and
those with early cochlear implants (Pater-
son, 1997). In the past 15 years and cur-
rently, as a result of very early cochlear
implantation and technological advances,
more comparative information on early
vocalization quality and vocal to verbal
production is emerging (Bass-Ringdahl,
2010; Ertmer & Goffman, 2011; Ertmer,
Young, & Nathani, 2007; Saffran, Werker,
& Werner, 2006). There are several sys-
terns for assessing speech perception and
tracking early vocal production (Ertmer,
2001; Kishon-Rabin, Taitelbaum-Swead,
& Segal, 2009; Nathani, Ertmer, & Stark,
2006; Uhler, Yoshinaga-Itano, Gabbard,
Rothpletz, & Jenkins, 2011). The LENA
(Language ENvironment Analysis) sys-
tem is based on the Oller acoustic model
of vocalization development in the first
of year of life of hearing children (Oller,
1986; Oller et al., 2010). The LEN A record-
ing and software analysis system shows
great promise for data collection and
longitudinal tracking of vocal to verbal
development in the home environment
(Morrison & Lew, 2012). To date, results
suggest that early access to audition
allows the child to develop typical voice
features,

Pathophysiology in Past Studies

Physiological changes in the speech pro-
duction system can develop with years
of improper vocal production related to
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auditory sensory pathology, late access to
sound, late vocalization development, or
poor teaching of speech (Paterson, 1994;
Table 5-3).

These physiological changes con-
tinue to be studied in older speakers with
hearing loss, but our goal is to prevent this
from happening. Early encouragement of
speech production to automaticity should
prevent actual physiologic changes; how-
ever, the authors shll encounter school-
aged students with habituated speech
output patterns clearly influenced by
some of the above (usually nasality, poor

tongue control, and poor control of breath
flow).

Differentiating Characteristics of
Vowels, Diphthongs, and Errors

Vowels are so easily acquired by hear-
ing children that few standardized tests
evaluate them adequately for those with
hearing loss. For children with hearing
loss, ensuring good vowel perception
and production is crucial to the develop-

Table 5-3. Pathophysiolegy in Speakers With Hearing Loss, Histarically

Velopharyngeal
insuffiency

from fmaf,

Poor contral of
breath stream

Partial wocal fold
atraphy

Inappropriate high
voice pitch of loud
voice

tightening.

Velum [soft palate) does not function normally to close and open the
velapharyngeal port efficiently. Results in nasal overtone to vocalforal
guality and production confusions betwesn oral and nasal phonemes—/ba/

Poor "breath control or breath support” is identified as ane of the major
voice problems of HI speakers. Caused by poor use of flow of the breath
stream to support speech. Important to be careful, is this really physical
gbnormality or just poor codrdination of the use of airflow typical in some
deaffhard of hearing speakers?

Inability to change or make pitch changes at will,

Inability to maintain appropriate vocal pitch register. Major cause: poor
contrel of changes in wocal feld tension and air pressure.

Production of high voice instead of loud veice.

Production of loud voice instead of high voice. Major cause: inability to
produce appropriate adjustments of subglottal pressure and vocal fiold

Voice lowdness Inability to maintain gr to adjust voice loudness.

Inability to make appropriate stress patterns in syllables, multisyllabic
words and phrases. Major cause: poor control of subglottal pressure and
interaction with vocal fold tension,

Foor tongue controd  Inability to automatically locate tongue targets.

Poor tongue contral and movement in phonerme production has been one
of the commonest problems for many speakers with hearing loss. Tongue
held or moved in abnasmal ways. What are some clues that the speaker is
not achieving appropriate tongue targets? If assessment indicates: poor
diphthongazation, poor alveolar plosives, poor fricatives, paor retro-flexion.
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ment of speech. Table 5=4 summarizes the
historical findings of studies on vowel
production errors of individuals with
hearing loss.

Why Are Vowels and Diphthongs
Crucial to Speech Production?

The characteristics of vocal production in
speakers with hearing loss and pathophys-
iology noted above are preventable and
remediable (Cole & Paterson, 1984; Ling,
1975, 1989, 2002). Vowels and diphthongs
are the essence of vocalization. Vowel pro-
duction must be assessed up the speech
chain for the speaker’s ability to coordi-
nate: breath flow from the lungs; initiation
and maintenance of phonation; resonance
(nasal-oral contrasts); and articulation
through changing the shape and position
of articulators in the vocal tract. There
are 15 vowels and 4 diphthongs in stan-
dard American English. Diphthongs are
combinations of two vowels and require
tongue movement from one vowel posi-
tion to the next, for example fa/ + fu/ =
/au/ (e.g. fau/). Ling classified /w/ and
[i/ as "semivowels” because they can be
conceptualized (and developed) similarly,
forexample, fu/ + fa/ = fwa/; /i/+/u/f
= fju/. In diphthongs, the emphasis is on

the first vowel or element and in semi-
vowels it is on the second element.

What Is the Role of the Vowel
in Connected Speech?

The vowel is the nucleus of the syllable;
without a vowel-like sound, there is no
syllable. Good vowel articulation contrib-
utes greatly to speech intelligibility. The
principal articulators for vowels are the
tongue, the jaw, and the lips. The tongue
plays the most important role in vowel
formation and poor tongue movement to
vowel targets is the most common cause
of poor vowel articulation (Ling, 2002;
Paterson, 1994). As stated earlier, the
impact of hearing loss is that the formants
needed for vowel identification may not
both be audible and usable for the child.
Today, we can differentiate vowel per-
ception expected across those children or
students wearing hearing aids and those
with cochlear implants. While vowel per-
ception and production may continue to
be problematic for students who wear
hearing aids, we expect students who use
cochlear implants and who have a good
perceptual result to have very good vowel
and diphthong production (Paterson, 1997;
Werner-Czyz, Davis, & Morrison, 2005).

Table 5—4. Vowel Production Characteristics of Speakers With Hearing Loss

on the vowel quadrilateral
3. Tense-lax errors
4. Unidentifiable distartion

5. Context-dependent pitch

1. Meutralization to a schwa-like vowel

2. Substitutions of vowels close together

. Nasalization

[
7. Excessive diphthongization
8. Prolongations

9. Exaggeration

10, Multiple Faults

11. Omissions

10
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Consonants:
Differentiating Characteristics

Historically, consonant studies of school-
aged children with hearing loss found
similar patterns of error in consonant pro-
duction (Monson, 1983). There is general
agreement that typical consonant errors
may reflect the following kinds of prob-
lems (Table 5=3).

These consonant errors can still occur
and a deep phonetic level evaluation and
a phonologic evaluation would identify
the contexts of the errors. It is not suf-
ficient to identify the error and count
occurrences. To be useful to the student
with hearing loss, the practitioner needs
to understand why the error is occurring
and what the commonalities are across
the errors. When these errors are present
in consonant production, there is usually
a concomitant problem with vowel and
diphthong production in coarticulation
and speech intelligibility issues. By school

age, these are either learned or acquired
error patterns that are now habitual and
more difficult to change.

Consonants are sounds made with
complete or partial constriction of the
vocal tract and defined by the type and
the place of constriction. They can occur
in English syllables relative to the vowels
and diphthongs in three positions: prevo-
calic, postvocalic, and intervocalic (Small,
2008). Consonants may be categorized by
manner of production, place of produc-
tion, and voicing (Table 5-6).

The role of consonants is to release,
arrest, or interrupt vowels. There is a use-
ful consonant=vowel coding system that
can be used to analyze speech productions
at word and interword level (Table 5-7}.
Using this notation system, teachers and
clinicians can track the accuracy of pro-
duction of the phoneme or syllabic ele-
ments of speech. Teacher-made assess-
ments of this type could be developed and
used with a student to record and analyze

Table 5-5. Consonant Errors in School-Age Speakers With Hearing Loss

Problem

Cause

Woiced-vaiceless distinctions
Cannot maintain Jbf versus [p] differences
Substitutions of one consonant for another: =

woiced for woiceless; nasal instead of oral;
fricative instead of stop

Omission of initial and final consonants —

Distortions [nasal emission; oo great or too —+
lintle plosive effor)
Inappropriate nasalization of consonants e 4

Final cansonant deletions (e.q. [s/ deletions) —

Cause: poor earlier patterns; and inadequate
tirming and control or phonation and creation of
intracral pressure for plosive

Cause: poor control and coordination of the air
flow, air pressure, phonation and constrictions in
the vocal tract: poor autormaticiby

Cause: poor automaticity in consonant
production coupled with audibility issues;
linguistic knowledge

Poor coordination of speech mechanisms

Velogharyngeal insufficience; habitual proeduction

Cause: [¢f in final position is very soft to hear
and is often not perceptinde in connected speech
even though child or student may produce well
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Table 5-6. Consonant Classification

Manner of production  How cansonant is made

Place of production Where consonant is made
oiced voiceless Made with/without vocal fold
praduction wvibration

Plosive, stop, fricative, affricate, nasal glide, liguid

Bilabial, labiodental, linguadental, alveolar,
palatal, velar, glottal

Voiced consonants

Voiceless consonants

Table 5=7. OV Coding System

VC = oat  faetf COVE = sleep  [slipf
o =to  fruf COVOC = squeak  [skwik/
OWC = cat [kactf WOOWC = I'msad  faimsaed/

a particular pattern or error or production
or omission and then to analyze.

Today it is possible for young chil-
dren with hearing loss to develop con-
sonant and cluster production following
the same sequences of consonant develop-
ment that have been suggested for chil-
dren with normal hearing. Recent longitu-
dinal studies, case studies, and consonant
inventories of children with cochlear
implants and hearing aids are provid-
ing evidence of more similarities to typi-
cal children, although more studies are
needed (Eriks-Brophy, Gibson, & Tucker,
2M3; Nicholas & Geers, 2006; Spencer &
Guo, 2013; Warner-Czyz, Davis, & Mor-
rison, 2005; Wiggins, Sedy, Awad, Bogle,
& Yoshinaga-Itano, 2013).

Phonological Processes and
Children With Hearing Loss

In the 1980s to the 1990s, research revealed
that typical hearing children advance their
speech production in early childhood
through a system of "“practice makes per-
fect.” Children demonstrate systematic and
logical speech errors as they work through

the establishment of their phonological
system. A recent study compared the Khan-
Lewis Phonological Procedure with hear-
ing children and children with hearing loss
(Eriks-Brophy, Gibson, & Tucker, 2013;
KEhan-Lewis, 2002) and found some simi-
larities and differences to typical children.

Older and newer tools exist for as-
sessing phonological processes for chil-
dren with hearing (Khan-Lewis, 2002;
Levitt, Youdelman, & Head, 1990) and
for children with hearing loss {(Grun-
well, 1985; Paden & Brown, 1992; Vardi,
1991). However, using a phonological
process approach for speech assessment
and teaching of children with hearing loss
needs further understanding. With these
children, the “error” may more likely
be due to, or at the very least entangled
with, speech perception (Ling, 2002), For
example, if a child with amplification is
not able to perceive sound above 4000 Hz,
that child will not hear /s/. Thus, report-
ing an /s/ deletion as a phonological pro-
cess problem or final consonant deletion
does not adequately explain the cause for
the error. That is why knowledge of the

acoustics of speech is fundamental.
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Speech assessment and teaching
purely through a phonological process
approach may not be a sufficient treat-
ment approach to ensure that the child
with hearing loss develops a complete
phonetic and phonologic repertoire by
entry to school (Cole & Paterson, 1984;
Ling, 2002; Paterson, 1994).

Coarticulation is the phenomenon of
combining the segmentals and supraseg-
mental in connected spoken discourse,
Coarticulation skill is a challenge for
children with hearing loss if the founda-
tional systems are poorly developed and
coordinated. Yet, coarticulatory skill is the
requirement to achieve intelligible speech
with the goal of expressing meaning in
spoken language,

The differentiating characteristics of
“deaf speech” and challenges discussed
above, while appearing overwhelmingly
complex, are preventable and /or remedi-
able. This complexity is the reason why
a thorough in-depth assessment protocol
is needed in working with children with
hearing loss.

What does the professional need to know,
understand, and menitor in order to select
an appropriate set of tools to determine
speech production performance and make
sense of the individual child’s capacity
and speech performance in connected
discourse?

Who are we assessing? The first con-
sideration is to determine what factors
may be influencing the child’s speech pro-
duction abilities, These interrelated factors

may be intrinsic or extrinsic to the child
{Ling, 1989; Paterson, 1994). Table 5-8 is
by no means a complete list, but gives the
reader some insight into the complexity of
assessing the speech production of a child
with hearing loss.

How these various factors combine
will produce circumstances for speech
assessment unique to each child with
hearing loss. Four types of situations may
lead to different choices in informal and
formal speech assessments:

1. The early-starting child with hearing
loss (otherwise typically developing);

2. The late-starting child with hearing
loss (with no other special needs);

3. The early-starting child with hearing
logs and additional special needs; and

4. The late-starting child with hearing
loss and additional special needs. For
children with additional speech needs,
these needs may be obvious quite
early on, or may become evident dur-
ing the observation and assessment
process, and will influence treatment
options. (Perigoe, 2013)

However, regardless of individual
learner characteristics, a thorough assess-
ment of speech perception and production
is needed, using a variety of assessments.
These should include: assessments of audi-
tory function; oral-peripheral sufficiency;
speech production across suprasegmen-
tals/prosodic and voice features; phonetic
(syllable) level production of vowels,
consonants and blends; phonologic level
speech production in words and sponta-
neous speech; and an estimate of intelligi-
bility. Mo single assessment tool can pro-
vide the teacher or clinician with all of this
information; thus, a battery of assessments
is necessary (Shipley & McAfee, 2008).
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Table 5-8. Intrinsic and Extrinsic Factors to Consider in Assessment

Inteinsie (Child) Factors

Extrinsic (Environmental) Factors

1, Age of enset of hearing loss (congenital/acquired;
prelingual/postlingwal).

2, Age at detection of hearing loss.

3. Degree of hearing lossflevel of hearing sensitivity
{mild, moderate, severe, profound, total).

4. Type of hearing loss (intermittent conductive loss,
permanent conductive, permanent sensorneural,
progressive, central, ete.).

5. Etsology of hearing loss [environmental; disease-
related; genetic, syndramicinonsyndromic,
some causes may be associated with additional
handicapping conditions).

& Individual response to the use of assisted hearing
through hearing technology.
7. Cn-gnilim:, psychosocial abalities, learning style.

8. Other special needs or concomitant organic
factors (visual impairment; autism; dyspraxia;
maotar disorders, such as cerebral palsy;
syndrames, such a5 Waardenburg syndrome; etc.).

9. Individual ability to exploit sensory input: use of
residual hearing [where availablel, vision, and touch,

1. Age at fitting of hearing technology [(hearing aids,
cochlear implant{z), bone anchored hearing aids,
FM systems).

2. Appropriateness of hearing technalogy for full
access to the range of speech.

3. Amount of consistent hearing technology use:
[e.g., full-time wearing of hearing technology).

4. Age at initiation of intervention.

5. Method/[type and quality of earky intervention
program.

6. Parental ability to cope with diagnosis, participate
productively in early education, styles of
interaction, talk and communication skills.

7. Consistency and appropriateness of individual
educational planning and treatment.

B. Knowledge and skill of the professionals in
the integration of knowledge of audition,
amplification, communication, speech and
language development and assessment.

9. Degree of coordination between all professionals
and parents or caregivers.

Types of Tests

Tests of speech and speech production
may be classified in a number of ways.
They may be formal or informal; observa-
tional or task-oriented; norm-referenced
or criterion-referenced; commercial or
teacher-made. Most require a subjective
assessment of how close the speech pro-
duced by the child is to the desired target
sound (or adult model).

Morm-referenced tests are standard-
ized, formal tests in which the child is
compared to a larger group. These are
commercially available tests. Norm-
referenced test results usually provide a
standard score, percentile rank, stanine

and age-equivalency score. Standardized
tests, such as the Goldman-Fristoe Test
of Articulation-2 (2005), can be used to
determine age-equivalency scores and
sometimes help the child meet eligibility
requirements for services. For children
with hearing loss who are following a
developmental trajectory of speech skill
acquisition, it is useful to compare their
speech results to those of their hearing
peers. However, word tests should be
used with caution and never on their own
with children with hearing loss. Attention
to phoneme production in words (espe-
cially the emphasis on consonants and
/5/ blends in some tests) ean put undue
importance on that level of production
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and ignore bigger-picture issues, such as
voice and prosody. Word-level tests also
do not give the tester information about
whether the child can produce the pho-
neme in nonmeaningful syllables (e.g., at
the phonetic level). An argument for the
use of standardized speech assessment
tools on hearing children is that they
can supply an age-equivalency measure,
which may be necessary in order to estab-
lish a rationale for intervention services
for the child.

Criterion-referenced tests allow the
teacher or clinician to monitor the child’s
performance over time by comparing the
child’s speech production to his or her
own previous performance. The child
is not compared to other children. The
majority of speech assessments devel-
oped for children with hearing loss are
criterion-referenced tests and many can
be administered formally or adapted to
be administered informally. For example,
information about the child’s phonetic
level repertoire can be gathered through
the use of vocal play, speech babble, or
imitation of sound-object associations
(such as “meoo” for the cow) when infor-
mally assessing younger children or chil-
dren with additional disabilities. Crite-
rion-referenced assessments, such as the
Ling Phonetic Level Evaluation (Ling,
1976), do not require the teacher or clini-
cian to start at the beginning of the test
each time. The teacher or clinician can
start at the point at which the child had
inconsistent or incorrect responses. Infor-
mal and formal speech assessments that
are criterion-based can be used to chart
progress and monitor acquisition of pho-
nemes and phonology.

While speech of children with hearing
loss can be observed, subjective reports are
less reliable than assessing what the child
can do on a speech task where speech per-

formance is specifically assessed. In some
cases, teacher-made tests, which target
specific skills of an individual child, can
be quite useful, especially for very young
children or children with multiple disabil-
ities. At any age or stage, a video or digital
recording of spoken language is recom-
mended. The sound quality of video or
digital recordings can be quite good at
capturing speech in spoken language in
real-life conversational exchanges, allow-
ing the evaluator to assess speech skills
(and spoken language) in authentic social
situations. A combination of assessments
is necessary for establishing targets for
Individual Family Service lans (IFSI's)
and Individualized Education Plans (IEPs).

What are we assessing and why?
Table 5-9 presents a rationale for what
areas should be assessed and why test
results might be used to develop a learner
profile and to set appropriate targets for
speech development and/or remedia-
tion. The next section highlights tools the
authors have found useful in assessing
the speech production abilities of children
with hearing loss.

Traditionally, teachers and clinicians
trained to work with children with hear-
ing loss use a combination of phonetic
and phonologic assessment procedures.
This section will present details about the
use of an oral-peripheral evaluation, the
Ling Phonetic Level Evaluation (PLE),
some selected word tests, the Ling Pho-
nologic Evaluation (Ling, 1976) and a pro-
cedure being published for the first time,
the Paterson-Cole Phonologic Evaluation
Procedure (PC-PEP; Appendix 5-A).

R —



Table 5-9. What to Consider in a Comprehensive Assesement Protocal

Aspects Speech Perception and Speech Production 1
Infarmation on & Determine auditory access through: hearing aid ;

al ; - 5, cochlear implan i
audition aids and FM systems (Cole & Flexer, 2001; Perigoe & pg“rmn_pzml;? Banc conduction
Chitd's ahility to * |nterpret the aided audiogram and understand speech perception results,
hear and listen * Understand cochlear implant map and need for adjustments in the case of noticeable

changes in quality of voice and speech production.

# Perform the Ling Six-Sounds Test routinely,

= Relate results of the Six-Sounds Test to the “speech banana™ aided hearing.

* Based on acoustic phonetics knowledge, predict the expected ease and difficulty of
phoneme and phonologic perception.

Auditoryfspeech = Assess detection and discrimination of phonemes across the distinctive features of
pereeption rmanner, place, and voicing.
* Assess abality to identify and comprehend words awditorily,
® Assess discrimination of suprasegmental information: voicefvoiceless, intensity,
duration, and pitch differences.
# Assess ability to discriminate and use linguistic aspects of prosody for language
comprehension (Paterson, 1986; Perigoe & Paterson, 2013),
® Assess the ahility to predict sentence meanings in connected speech, using semantic
and syntactic knowledge “to fill in the gaps.”
Assess ability to follow conversational turns.

Integration of all Understand the child's or student's use of each sense modality: audition;

sense modalities visual awareness and speech-reading ability; understanding and use of tactile and
GrOSENSOrY CUES.

Oral-peripheral Observe and note:

exam = Integrity of oral speech production mechanisms.

# Extrancous and interfering facial movements,
* Exeess effort such as jaw dropping, tongue contortions, overexaggerated lip-rounding,

Oro-maotor For those children with hearing loss who may have concomitant eranio-facial anomalies
assessment or other reasan to suspect an oral-motor problem in addition to hearing loss.
*Nate: Children with hearing loss do not all have oro-moter problems, Tongue practice
external to the oral cavity dees not improve propricception.

Phonetic repertoire  ® Motor speech evaluation of the phonetic repertoire.
evaluation = Vowels and diphthongs [tongue flexibility & tongue targeting),
sylables) = Consonants by manner, place and vaice/voiceless features,

* Consonant clustersfblends,

= Moting of distinctive feature errors, substitutions, and distortions,

Aspects of prosody  * Assess voice and suprasegmental features and voice in linguistic context:

= Ability to sustain phenation and vocal quality.

* Ability to initiate, control, and release the breath stream for control of phrase duration,

= Ability to make intensity changes in overall veice production and the ability to make
stress differentiation within words and phrases.

= Ability to maintain an age- and sex-appropriate pitch register and the ability ta vary
intonation contour to mark discourse functions and to indicate affect,

» The linguistic aspects of prosody should be assessed in at least sentence length context

COntinges
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Table 5-9. continued

Aspects Speech Perception and Speech Production
Word tests = Assess articulation of phonemes in a word test to supplement Phonetic & Phonolegic
Ewaluation:
* Standardized, formal test: will assess selected words and phonemes.
* Teacher-made test; will assess speech production in any context deemed awrnpﬂm
to show changes, growth, and to track development.
Sentence tests * Assess articulation and coarticulation of phonemes in sentence context:
* Standardized, formal test: will assess phonemes in standard sentence context; not
able to evaluate all pessible coarticulatory contexts.
* Teacher-made sentence test: will assess speech production in amy context deemed
appropriate to show changes, growth, and to track development.
Phonological For those children for whorm it is appropriate:
processes * Assess phonolegic processes from conversational sample or test,
Phonalogic level From connected discourse;
evaluation {from = Assess ability to speak across sentences with appropriate juncture, rhythrm,
spoken language intenation, and stress patterns.
sample] = Note examples of coarticulation break-down,
* Assess ability to self-repair,
Intelligibility * HRate conversational intelligibility with observational toal,
rating * Note features impacting listener comprehension of the spoken message.
Conversational * Assess child's or student's conversational competency:
skills * fssess auditory lurn-laking and taking a conversational turn,
* Assess ability to use speech to backchannel,
* Assess ability to a3k clarification questions.
* Assess ability to repair communication breakdown,
* Assess knowledge of speaker role and listener role in communication,
Student selff- * Assess the motivation of child or student and awareness of own speech production
evaluation and issues: [inventory, questionnaire)
participation in * Student confidence level, self-esteem.
ssessment * Childs awareness of own problem areas in speech and spoken language production.
s Self-analysis of comfortable and uncomfortable conversational situations.
* Knowledge of conversational frame, conversational mechanisms, and paralinguistic
feanures.
* Extended script knowledge,
* Use of different sense modalities to moniter the speaker partner,
= Elements of speech that the student would like to work on.
* Knowledge and skill with self-repairf/correction strategies.
Spoken language * Analysis of pragmaticsidiscourse, semantics, and syntax will highlight areas where
sampling articulation andjor prosodic problems are affecting the child's or student’s ability to
orally communicate.
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Oral-Peripheral Evaluation

Most texts in speech pathology describe
administration of a basic oral-peripheral
examination. Ling includes a brief evalua-
tion, adequate for most children, in his text
(2002). A more extensive evaluation can
be found in Shipley and McAfee (2008),
and can be used with any child about
whom there is a concern. Key areas to be
assessed with respect to symmetry, range
of motion, strength, any abnormal move-
ments, or unusual color are the face, jaw,
lips, frenulum, teeth/dentition, tongue,
hard palate, soft palate, pharynx, and
tonsils. Some also include information on
posture at rest, breathing (e.g., mouth),
and diadochokinetic rate {/p.t.k. /).

Phonetic Inventory Assessment:
“Phonetic Level Evaluation”

A number of test instruments have been
developed specifically for use with stu-
dents with hearing loss, some as in-house
research tools and others tools that are
more widely used. Ling's Phonetic Level
Evaluation (PLE) has been possibly the
most widely used articulation test created
for use with students with hearing loss.
The PLE components have been adapted
by other programs serving children and
students with hearing loss (Central Insti-
tute for the Deaf, Sunshine Cottage School
for the Deaf, CREC-Soundbridge) and are
seen in many versions, often in a reduced
format, so that evaluation time to estab-
lish speech targets is reduced. Ling him-
self revised his original PLE in the second
edition of his text, Speech and the Hearing-
Impaired Child: Theory and Practice (2002},
to include a Phonologic Level Evaluation
and a rating scale, thus eliminating some

elements. It is the authors” view that in
attempting to provide a rating, the power
of obtaining a more complete picture of a
child’s phonetic repertoire was lost. The
authors prefer the original (Ling, 1976)
UEISiD.I'I D.E tI"IE P’LE FCII? 5P‘E‘E‘Ch assessment
to be done along with the Ling Phono-
logic Evaluation. The new Paterson-Cole
Fhonologic Level Evaluation, PC-PEP
{Appendix 3-A), can be done in lieu of
the Ling Phonologic Level Evaluation or
used to replace the nonsegmental section
of the PLE.

Before discussing the components of
the FLE and how it is administered, it is
necessary to understand the concept of
automaticity and its importance in speech
development and, therefore, speech as-
sessment. Automaticity in speech pro-
duction is a key concept in Ling's (2002}
model of speech assessment and teach-
ing. The four components of automaticity
are: accuracy; speed; economy of effort;
and flexibility. Thus, automaticity is a set
of interactive skills, which are necessary
for the speaker to produce fluent, coar-
ticulated speech. Automaticity allows the
speaker to focus on the message without
thinking about how to make each indi-
vidual phoneme. These are extremely use-
ful constructs when determining how to
avoid the characteristics of "deaf speech,”
Table 5-10 presents the four parameters of
automaticity and explanatory notes.

Typically developing children de-
velop automaticity in speech production
over time. In the early stages of speech
development, the neural and mechani-
cal response times are longer as the child
is still developing control. As normal
children develop and as they become
more sophisticated in using feedback
and feedforward mechanisms, they also
acquire the ability to produce fast and
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Table 5-10. Automaticity Parameters in Speech Production

Accuracy

H

* Requires feedforward skills.

Economyof =
Effort -

Flexibility -
ecenomy of effort.

* Precision in producing the target: accurate in place, manner, and voiced/voiceless features.
Precision in maving fram the target to other sounds, as in tongue transitions in diphthongs.
Precision in anticipatory and perseveratory coarticulation,

Precision in control of onset and offset of phonation,

Good use of feedback and feedforward,

Rate of phoneme production = at least 3 syllables per second.
* Speed requires control and accuracy of anticipatory coarticulation,
= Speedy vowel transitions are required for diphthongization and CV formations.

Accurate and speedy production of syllables requires economy in motar activity,

There should be no evident “struggle” behaviars: sxcessive jaw dropping of movement,
excessive lip rounding, nasality, or tongue contortions.
= Ability to sustain at beast 12 syllables on one breath.

Ability 1o alternate the target syllable with other syllables with accuracy, speed, and

Good anticipateny and perseveratory coarticulation.
* Good overall coarticulation abilities with variations in intensity, duration, and pitch (prosody).

clear speech. That is, they have mastered
phoneme coarticulation to the point that
they can plan what to say and express the
utterance without having to think about
how to say the next sounds. The motor
speech center is on “automatic”—like a
car—and the child’s brain does not have
to painstakingly shift gears to produce
phonemes, words, or phrases. The chil-
dren also have learned to think ahead; the
brain anticipates what is coming and they
develop metaphonologic ability to laugh
at, recognize, and repair their speech
production errors. This is mrtomaticity in
speech production. Clinicians and teach-
ers want these abilities for the child or stu-
dent with hearing loss,

The auditory-vocal loop: Children
with hearing loss must establish the audi-
torv—vocal loop. By working on speech
through audition, children with hearing
loss can learn that “what comes out of
my mouth has something to do with

what I am hearing.” Children with hear-
ing loss who are late to talking may have
slower response times that affect both
feedback and feedforward skills. These
longer response times will introduce
distortions of timing in running speech,
which will affect fluency and coarticula-
tion (Ling, 2002). External feedback sys-
tems, visual (such as mirrors or computer
systems), tactile or written aids, may act
as crutches and prevent automaticity from
developing (Cole & Paterson, 1984; Ling,
2002; Paterson, 1994). Any such crutches
should be used only briefly to help attain
a goal, then removed to ensure that the
student is developing internal feed-
back and feedforward mechanisms and
proprioception.

The Phonetic Level Evaluation (PLE)
is an evaluation of motor speech abil-
ity and neuro-motor coordination (Ling,
2002). This tool allows the professional to
make a perceptual, subjective judgment of
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the child or student’s skill at producing
consonant-vowel syllables with automa-
ticity {Table 5-11). It is a more flexible and
authentic tool to use to evaluate articula-
tion than a standardized test and unlike
a standardized test can be administered
in sections and at intervals, The PLE is a
criterion-referenced test intended to be
used systematically over time as the child
or student progresses through acquiring
speech targets in a diagnostic teaching
approach. The PLE is NOT a test of speech
production in words and if it is used with
word prompts, this negates the value of
the test as a test of motor speech ability.

Table 5=11. What Questions Does the PLE Answer?

1. |5 the child capable of differentiated speech
sound production 1o the extent required?
[Automaticity)

2. Can speech patterns be reliably repeated?

3. Can patterns be alternated with ather patterns
at an acceptable rate? (rate of production of
A syllables per second)

4, Can segments be varied in duration, intensity,
and pitch?

This test is meant to be a |'g1,ring tool and
not to be used once a year for IEPs.

Test administration and sense modal-
ities: The PLE is not a test of speech per-
ception. It is a test of feedforward skill
and automaticity of speech production.
The evaluator should give the student
with hearing loss access to maximum
auditory and visual (e.g., speechreading)
information during the test. It is meant to
be a measure of an individual‘s best effort
in production of speech syllables on the
day of the evaluation.

The PLE is arranged to follow Ling’s
sequential interpolated model although
the sections are separate (Table 5-12).
The test begins with attention to assess-
ing nonsegmental aspects of speech, and
follows with a detailed vowel and diph-
thong section. The consonants are orga-
nized in a relatively developmental order
and include the distinctive features of
manner, place, and voicing.

The PLE scoring system has three
levels that include: (1) a check mark [+]
for well produced, meaning that the pho-
neme in syllables is produced with auto-
maticity; (2) a plus sign [+] for present

Table 5-12. Components of the Ling (1976) PLE

Step One Consonants
Step Two Consanants
Step Three Consanants
Step Four Consonants
Word-Initial Blends
Ward-Final Blends

Monsegmentals ‘ocalization, duration, intensity, pitch
Vowels and Diphthongs a, i, u, aw, at

I E U T

&, A8, 0, 0, 8 BT

F,d, o

b, p,m, f, v 8, 8, h,w, stop b, stop p
dtnf3.5z2)0stopdsopt

g k0, . o v, stop g, stop &
voiced-voiceless and diadokinetic rate

m
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but not quite right [could be slow rate
of production, substitution, or slight dis-
tortion]; and (3) a minus sign [-] to indi-
cate that the target is missing or not able
to be produced at all. Substitutions are
noted and targets for instruction listed to
the right.

A degree of ear training on the part
of the evaluator is required. Some teach-
ers and clinicians find that they can tune
their ears more easily than others, so most
evaluators need practice in scoring a vari-
ety of children at various levels of speech
performance

Rate of svllable production is an ele-
ment of the PLE that the rater needs to
maonitor. The goal is for the child or stu-
dent to be able to automatically repeat
syllables at the rate of 3 syllables per sec-
ond. This approximates the rate of typical
speech production (Ling, 2002). Therefore,
if the child or student cannot produce
some consonant-vowel combinations at
that rate, he or she would receive a [+] for
that sound and rate of production would
be a target. There is a misunderstand-
ing that 3 per second means that, when
selected as a target, speech is practiced
only in 3-svllable sets. In fact, rehears-
ing productions of multiple syllables in
strings of varying length is the goal.

Parent and student participation in
the PLE is helpful. Parents can and should
be present at the evaluation of young

children, so that they can participate
and become effective promoters of their
child’s speech improvement. School-aged
students who have done the PLE before
will notice you scoring and may become
concerned. Jt is recommended that school-
aged students be included in the process
by having the evaluator do a student
inventory with them.

Order of evaluation issues: Ling rec-
ommended a relatively strict order of eval-

uation, starting with nonsegmentals and
continuing with vowels, diphthongs, and
consonants until the child has made about
six or seven errors, which become the six
to seven teaching targets. There are some
misunderstandings about what to include
in targeting that are discussed in the next
section of the chapter. The authors agree
on some variations of the original evalua-
tion approach and those are summarized
in Table 5-13.

Does the order of evaluation of sec-
tions imply a strict teaching order? Mo, in
fact, the order of the PLE for assessment
purposes absolutely does not infer a teach-
ing order. The PLE is not a lesson plan
and is not meant to be used as such. The
teacher or clinician must prioritize a logi-
cal set of targets that must include vowels
and for diphthongs and consonants that
will be practiced with suprasegmental
variation (prosody). There has long been
some misunderstanding that the Ling
model suggests that you start with {and
only} practice the nonsegmentals first
until the student can do them. Yet, how
can that be logical? Suprasegmentals must
be practiced within the context of vowels.
It is also useful to release vowels with a
consonant that the child can produce eas-
ily. When assessing short vowels, such
as /1/ or repeated vowels, whether short
(e.g., /bibibi/) or long (e.g., /bababa/),
releasing with a consonant helps avoid
tension, glottalization or other poor
speech productions. Table 5-13 asks and
BNSWErs Some common questions about
the PLE. A summary of relevant speech
acoustics is provided in Figure 5-1 (Ling,
1989, p. 69).

Suggested variations on PLE adminis-
tration: When Ling recommended assessing
/bf or fp/ (for example), it was before the
current era of advanced hearing technolo-
gics and early detection for most children.




Tahle 5=13. Questions About Administration of the FLE

Is it necessary o complete the
entire evaluation?

Haow quickly should you go
through the PLE?

How long should the PLE take?

How often should | give the PLE?

Is the suprasegmental section a
complete enough assessment?

Wiy should | use a consonant
to release the vowels and
diphthangs?

Dol need to assess vowels in
four contexts?

§ —single production

R = repeated syllables
A—alternated syllables

P —with pitch variation

Why am | asking the child to
imitate production at the rote of
three syllables per second?

Why am | evaluating the
consonants in three different
vowel contexts [af, fuf, and fif?

NO. Stop when the child has about -7 targets, However, make sure |
that suprasegmentals, some vowels and diphthangs, and same carly
consonants are assessed, You should not have anly suprasegmentals

and vowels selected as targets. Exception: child with almost complete
repertaire where blends are focus (do all).

Administering the PLE is not 3 speed trial.
Take your time to really listen and watch the child's production,

For most children, 15 or 20 minutes is sufficient. For the student with
maore speech ability (who will get further in the test] it will take longer
for the first administration, but be brief on reassessment (since you need
not reassess well-developed skillsh. Also, the PLE can be done in sections
over more than one session.

As a criterion-referenced test, the PLE can be used as frequently as it
makes sense to do 0.

The PLE suprasegmental section gives a gross measure and is insufficient
for analysis if child has suprasegmental problems. Analysis of what the
child does in connected speech is needed, The PC-PEP was developed to
address this area.

Ling [1976) recommends that vowels should be evaluated by being
released from the plosive fbf instead of in isolation.
Releasing vowels with a consonant helps avoid poor speech productions,

Start with repeated syllables. Only go back to single syllables if the child
cannot do well in repeated syllables.

Variation: do not assess all of the SRAP conditions while doing the
wowrel system. B in your chat with the child, prosody is of concern, it

is not useful ta spent time assessing all vowels in the alternated and
pitch condition, It is adequate to assess in the 5 & R condition only. as
yau will test alternations with the consonants and pitch through the
suprasegmentals.

The rate of three syllables per second represents typical syllable
speed production. This rate allows us to assess speed and accuracy of
production.

These are the three “cornerstone™ vowels (as you can also see from Ling's
vowel sentence presented earlier]. They represent the vowel with the
highest constriction at the frent of the mouth fif, the loudest mid vowel
jal, and the vowel made with highest constriction at the back of the
mouth fuf. DeaffHH children may be able to produce consonants with
some vowels, but not others. For example, a child may be able to produce
Jnagagagagal, but not be able to produce the faf at all when asked to
imitate /gigigigil. In addition, it helps to identify other related errars,
such as “context dependent pitch” or “nasalization.” For example, some
children may have a normal sounding voice for [dadada), but their pitch
may ge up for [dididif or fdududu/ because of inappropriate vocal fold
tension. A child may produce fmamamal well, but have a very nasalized
vowel when attempting /mimimif. If consonants are only assessed with
one vowel, these important productions can be missed,

continues

13
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Table 5=13. continwed

Why did Ling pick those
particular Step One Consonants?

Variation for all Steps

Why did Ling pick those
particular Step Two Consonants?

Wiy did Ling pick those
particular Step Three
Comsonants?

What is the purpose of
assessment al the level of Step
Four Consonants?

When do | assess Ward Initial
Consonant Blends (clusters)?

Today they are referred to more
commonly as consonant clusters

When do | assess word-final
blends?

Ling [1976) called these “blends.”

Step One Consonants: Most of the manner of production distinetions
are established as well as voiced and voiceless differences. Manner of
consonant praduction is carried by low and mid-frequency acoustic
infarmation (see Ling table [Table 5-1]) and accessible to most. Also,
most Step One consonants are produced at the front of the mouth,
50 they provide maore visual eues (speechreading). Mast [not all) are
early developing and mare easily produced. These consonants lay the
foundation for later developing phonemes.

Motice en the Ling (1976) form that he ariginally recommended assessing
Tofor [pf ete. We now sssess fbf and Jpf as voiced-voiceless distinction
can be achieved early for most dfhh speakers.

Step Two Consonants: Place of consomant production is key as well

as manner and voiced and voiceless differences. Place of consonant
production is carried by high freguency and transitional acouwstic cugs
[s2e Ling table [Tzble 5-1]). Mast of these consonants are made on of
around the alveslar ridge, and palate. These are the middle of the mouwth
consonants and less visible than Step One Consonants.

Step Three Consonants: Place of consonant production is key as well
and manner and vosced and voiceless differences. Place of consonant
production is carried by mid and high frequency acoustic cues [see
Ling table [Table 5-1]), Most of these consenant phonemes are made
centrally of at the back of the mouth and the least visible through
speechreading.

The main feature of Step Four ks voiced-voiceless distinctions.
Diadochokinetic rate is also recorded. Ling felt that these distinctions
could wait until the basic manners and places were mastered. Variation:
With today's hearing technology, most children master voiced-voiceless
distinctions (cognate pairs) as they acguire the consonants in the Steps.

There is & miscanception that you wait to assess consonant blends until
you reach this page of the PLE. In fact, consonant cluster production
begins developmentally in early speech and several phanolegical
processes are related to cluster production. In fact [Ling, 2002)

includes [ production in blends as a strategy for teaching the fsf.
Recommendation: Once the child or student is producing ony of the
blending consonants (e.g., 5. |, r, w), it is fine to assess and work on the
related blends.

They are on the last page, but are they really last? Mo, They should be
assessed (and taught) concurrently with word-initial blends and should
be assessed when a child s producing any of the blend components.
Again, some word final blends eccur in early phonolagy, depending upon
linguistic context, Recommendation: Assess final bleads in word contexts
for children who are struggling.

Source: Created by Perigoe and Paterson, 20714 (adapted from Ling, 1976, and Perigos, 1981, 1595, 2001, 2007}




The authors recommend assessing the
voiced and voiceless plosives with the
simple consonants at each stage as the
ability to produce one wvoiced-voice-
less contrast facilitates development of
the other. The authors still recommend
assessing only the voiceless fricatives in
Step One Consonants if the child cannot
easily produce /f/ and /v/. In phonol-
ogy, when we are producing connected
speech, the voiced fricatives sometimes
reduce to voiceless, in order for us to keep
speaking quickly. So, the authors would
assess only the voiceless fricatives, which
are also easier to teach (Cole & Paterson,
1984; Paterson, 1994), if fricative produc-
tion is problematic.

Phonologic Level: Word Tests

Articulation is arguably one of the easi-
est aspects of speech to describe (Pater-
son, 1994) and there are a variety of tools
standardized on hearing children that
are used to assess articulation of school-
aged deaf and hard of hearing children.
Standardized tests, such as the Goldman-
Fristoe Test of Articulation-2 (2005), are
commonly used by speech pathologists
when it is necessary to obtain a rating
that compares the child with hearing loss
to typically developing hearing children
and to establish eligibility for speech ser-
vices. This instrument and others, how-
ever, only provide a limited description
of the articulation capacity. Such tests
typically do not include all vowel and
diphthong productions, do not assess
the suprasegmentals of speech, or co-
articulated speech in running conversa-
tion. Target phonemes are evaluated in a
limited representative set of words and
sentences and may only be evaluated in
initial, medial, or final positions. A child

with hearing loss may be able to produce
a speech sound in some words but not
others, and be unable to consistently pro-
duce the target phoneme in all the varying
contexts in conversational speech. Word
tests are, therefore, only one small part of
the complete picture of what the child can
and cannot do.

In addition to tests for typically
developing hearing children, there are
some word tests for children with hear-
ing loss worth discussing. Identifiiing Early
Phonological Needs in Children with Hearing
Loss (Paden & Brown, 1992) is a useful best
for children with limited vocabularies as
it uses only 25 words. This makes it suit-
able for young children or children with
additional special needs. It is relatively
easy to give, but scoring takes some prac-
tice. That said, it gives excellent data for
emerging speech at the word level for
word patterns, vowels, and consonants by
manner, place, and voicing. The authors
recommend that scores for individual cat-
egories (e.g., fricatives) be kept separate,
rather than using the summary scores, as
the summary scores obscure the rich data
collected in the analysis.

The CID Pickure Spine (Central Insti-
tute for the Deaf, 1988) has the advantage
of giving a sense of control to the students;
they feel like they are the teacher. The stu-
dent looks at the cards (without letting
the evaluator see them), says the name
of the picture aloud, and the teacher or
clinician listens and takes the test, It looks
like a spelling test for the teacher, but it is
really a test of speech intelligibility of the
student. There are four decks of 50 cards
(25 pictures, each appearing twice), which
get progressively more difficult. One dis-
advantage is that the cards have words
printed on them, so it is important that
the child does not perceive this as a test
of reading. The assessment can be done
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in different sessions to maintain interest.
The authors also have found that the test
is more authentic if the listener is not pro-
vided with a word bank for each section.
In addition, we have found it helpful to
compare scores from listeners familiar
with the child (e.g.. a parent) with scores
from an unfamiliar listener.

The value of word tests is to help
bridge the gap between phonetic level
assessment and spontaneous speech.
They should not be used, however, to the
exclusion of phonetic level testing and a
spontaneous speech sample.

Phonologic Level: Speech
In Connected Language

In order to assess speech production in
connected spoken language, it is neces-
sary to obtain a spoken language sample.
In some cases, this can be video or digi-
tally recorded in play or conversational
situations that are authentic representa-
tions of the child’s spoken language. In
other instances, spoken language may be
elicited to obtain a representative sample.
Perigoe and Ling (1986) recommend elic-
iting a language sample in five areas of
discourse, with the objective of obtaining
a wider variety of language constructions
and speech usage than conversation alone
can provide. The teacher or clinician can
also “load the deck” by asking the child
to retell a story with potential speech tar-
gets. For example, if the teacher suspects
that /s/ and /s/ blends are problematic,
the child might be asked to retell the story
of “Cinderella.” For /dg/ and /r/, “The
Gingerbread Man"” is a good choice. The
tasks selected must be suited to the age
and language level of the child. Table 5-14
provides only a small sample of the dif-

ferences in language and speech elements
that might be evidenced through such
elicited language sampling,.

Once the language sample is col-
lected, it needs to be transcribed ortho-
graphically (in English). Then the teacher
or clinician listens to the recording (per-
haps several times) and makes note of
any problems the child may have with
prosodic elements, as well as with seg-
mental patterns (vowels, diphthongs,
consonants and consonant blends). The
child's speech production is transcribed
phonetically above the orthographic tran-
scription. A variation which the authors
have found works extremely well for stu-
dents with hearing loss who have good
vocal quality and prosodic patterns, good
vowel production and only consonant
errorg, is to transcribe OMNLY the errors
above the phonemes in question. This
takes less time than a full phonetic tran-
scription and has the advantage of mak-
ing the error analysis much easier.

The Ling Phonologic Level Evalua-
tion (1976) was originally used for ana-
lyzing the spoken language sample. Later,
Ling incorporated it into a combined ver-
sion, the Phonetic-Phonologic Level Eval-
uation (2002). The authors prefer the first
version and also the initial scoring system,
which mirrors Ling’s PLE of correct (),
inconsistent (+) and incorrect/missing
(=) with space at the right to record errors
and speech targets. The authors have used
this successfully with students who have
satisfactory suprasegmentals and vowels
and who are primarily working on conso-
nants and consonant blends /clusters. For
students who have challenges in prosodic
features, the authors prefer The Paterson-
Cole Phonologic Evaluation Procedure, (PC-
PEF), which is now presented and dis-
cussed in detail,
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Table 5=14. Dizcourse Types With Potential Linguistic and Speech Elements

Mscourse Potential Speech
Type Potential Linguistic Elerments Elements
Conversation Topic initiationfclosure, e.q., Hi, bye h, b
Tapic maintenance
Use of names, places, pronguns, me, you, etc, m, i, w
Marration Use of sequences, e.g., first, then, before, after £oth"b
Use of character names and places [various)
Explanation Command language and verbs, e.g,, push, pull, [
open, cut, spread, ete.
Sequences, e.4q., first, secand, ete,
Description Prepositions, &4, in, on, under, beside, behind,  n b s, v
next to, over
Modifiers, colors, numbers
Question Question forms .9, “wh™ questions w, h,d
Formation “Does it, did it, has it, is it” ete. final 7, t

The Paterson-Cole Phonologic Evalu-
ation Procedure (PC-PEP) was first devel-
oped in 1992, as a procedure to analyze
suprasegmental production and to assess
how the child uses prosodic components
in spoken language and as a quick pho-
netic evaluation. Dr. Elizabeth Cole is a for-
mer professor and the current director of
the CREC Soundbridge program serving
children with hearing loss, birth through
high school, in Connecticut. In past writ-
ings and presentations on assessing and
teaching speech, the authors (Paterson
& Cole) discussed the overattention to
articulation assessment and syllable level
practice, and the unfortunate neglect of
the crucial area of prosody in spoken lan-
guage (Cole & Flexer; 2011; Cole & Pater-
son, 1984; Paterson, 1986 , 1992, 1994). The
prosodic components of speech that Ling
included in his PLE are noted as vocaliza-
tion, duration, intensity, and pitch. Flow-
ever, evaluation of these suprasegmentals

(nonsegmentals) of speech from the PLE
exclusively does not guide the profession-
als sufficiently to target improvement of
those aspects in spoken language or pho-
nologic level practice (Cole & Paterson,
1984; Paterson, 1982, 1986; Table 5-15). In
addition, the nonsegmentals of speech are
very difficult if not impossible to work on
in isolation. They are best assessed and
worked on in connected spoken language
or discourse. Paterson (1986) presented
a table that connected the suprasegmen-
tals with their corresponding elements of
prosody in spoken language that is the
basis of the PC-PEPR. (See Appendix 5-A.)

As noted above, hearing loss can
impact the development of clear, melodic
sounding speech. These prosodic acous-
tic cues are what the infant listens to
(motherese) and they provide informa-
tion for discrimination of male versus
female voice, tone of voice (angry, happy,
sad, etc.) and early cues for conversa-

n7
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Table 5=15. Basic Relationship of Prosodic Features in Language to Suprasegmentals

Suprasegmental Aspects of Speech

Linguistic Occurrence of Prosody

Vocalization: Ability to produce voicing

Dwuration: Ability to control length of voicing;
onset and offset

Intensity: Ability to vary subgloital pressure

Fitek: Ability to vary vocal fold tension and
subgiotial pressure

Oral sounding vocal quality

'I'iming, rhythm, pawsing, marking juncture

Stress patterns in words [meaning differences; con'duct vs.
‘conduct), phrases, and across sentences and overall voice
loudness variation

Oherall vaice piteh and the intonation patterns in English
that differentiate: statements, commands, negative, question
types; affect and tone of voice

Seurce: Acagtes from Coie ang Faterson, 1384; Paterson 1986

tonal turn-taking. Prosodic components
of spoken language are an acoustic phe-
nomenon and not discermnable through
the visual sense (Paterson, 1986, 1994).
The PC-PEP can be used to evalu-
ate conversational speech or a spoken
language sample, either live or from a
recorded semple. The overall goal is to be
a specific 23 possible about the elements of
prosody that assist or detract from intelli-
gicility. There are two columns, In column
one, the assessor is directed to listen for
how well the speaker produces prosodic
features in connected discourse and intel-
ligibility of the message. For example:
Dwoes the speaker mark normal sentence
boundaries (control of duration)? Does
the speaker produce the appropriate
stress marking in multisyllabic words
{intensity change)? Does the speaker pro-
duce the intonational contour appropriate
for the meaning and syntax of the utter-
ance (pitch contour)? Then, in column two
the assessor makes a perceptual judgment
of the speaker’s quality of phonation and
ability to produce duration, intensity and
pitch changes at the physiologic level.
For example, if the child or student
has demonstrated poor ability to mark

appropriate word and sentence stress
patterns, the underlying cause is likely to
be physiological. This could be an interac-
tion of a poor ability to sustain phonation
over a breath phrase coupled with a poor
ability to coordinate a change in subglot-
tal pressure. A rapid increase in subglot-
tal pressure results in an intensity change,
which the listener hears as a stress pattern.
English is a stress-timed language (Ling,
2002; Small, 2008) and the ability to mark
stress patterns appropriately contributes
enormously to the listener’s rating of a
deaf or hard of hearing speaker’s intelli-
gibility. Column two is more difficult for
most assessors while column one, with a
focus on key components of prosody in
spoken language, is easier.

The PC-PEP allows a tester to iden-
tify areas that impact conversational intel-
ligibility. Useful phonologic targeting can
be achieved through this process. Then,
through listening practice and the use of
spoken language, a professional can more
safely have a student practice appropri-
ate prosodic patterns such as word or
sentence stress in planned conversational
contexts. Mot only is this is useful for diag-
nostic purposes, it leads to more appropri-




ate developmental or remedial strategies
that are conversationally based.

The PC-PEP has been presented
in numerous workshops, is used as an
assessment procedure in graduate train-
ing courses and used clinically by both
authors, although it has never been pub-
lished until now. A table aligning the C-
PEP elements with their relevant speech
acoustics is found in Perigoe and Paterson
{2013). Since the emphasis of the PC-PEP
is on prosodic elements, rather than on
articulation of specific phonemes in con-
nected speech (which was addressed by
Ling, 1976, in the Phonologic Level Evalu-
ation), the PC-PEP is ideal for analyzing
the speech of children or students with
hearing loss who clearly do not have typi-
cal vocal quality or use of prosodic pat-
terns. ln addition, the authors have found
it extremely useful for young children
with hearing loss who are late starters and
for students who have additional special
needs. It has also been used successfully
with adults who have had long-term poor
auditory access, especially those receiving
cochlear implants later in life.

R P B R S e o R SR Y AT

Speech is a complex event. As stated ear-
lier, whatever the particular characteristics
of the learner, a thorough and complete
assessment of the child’s speech percep-
tion and speech production abilities is
required in order to select targets for teach-
ing and monitor the child’s progress. The
authors have discussed the importance of
assessing the child’s oral mechanism, his
or her suprasegmental production or con-
trol over prosodic features, his or her pro-
duction of phonemes in syllables, words,

—

and connected discourse, as well as the
child’s overall speech inteliigibility.

It is essential for the teacher or clj-
nician to compare results across assess-
ments to get a better picture of whether the
child is developing along a typical speech
acquisition trajectory or whether the child
needs remedial help. By comparing phao-
netic and phonologic level performance,
the professional can see whether the child
generalizes phonetic (syllable) level skills
to words and to spontanecus speech.
Then targets for training can be selected
at both the phonetic and phonologic lev-
els to move the child forward on his or her
developmental or remedial pathway.

Target Setting From the
Phonetic Level Evaluation

The purpose of a phonetic level evalu-
ation is to identify speech production
errors at phonetic level, to understand the
nature of those speech production errors
and then to select appropriate targets for
development or remediation. To achieve
this Ling recommended that the teacher
or clinician establish or exploit precur-
sory skill. For example, if the student
produces any voiced plosive, this ability
to produce plosion is precursory to learn-
ing other voiced plosives. An example of
more complicated targeting would be the
teacher or clinician’s knowledge that tar-
geting the “ch” phoneme is pointless until
the student has near automaticity in the
production of the two elements of “ch"—
that is the stop /t/ and the “sh.” This is an
also an example of another Ling principle
that holds true: “work from the simple to
the difficult and work from the known
to the unknown” (Ling, 2002).

How many targets should be sob at
any one time? Ling recommended select-
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ing approximately six or seven targets
to be worked on concurrent currently.
Speech is a dynamic, inter-related pro-
cess. An analogy might be that it is easier
to weave a quilt if there are more threads
on the loom. Working on multiple targets
helps the child leam to contrast manner of
articulation (e.g., /m/ versus /b/), place
of articulation (e.g.. /p/ versus /t/), and
voicing (e.g., /p/ versus /b/). In addi-
tion, it can assist when developing sounds
that are similar in any of these parameters
(e.g., such as working on several fricatives
in Step One consonants to develop a sense
of breath flow). This use of multiple tar-
gets also helps both the child and teacher
maintain motivation and increases the
potential for success.

Mastery of phonetic production
is a complicated concept and there are
some misconceptions. A student does
not need 100% mastery at the phonetic
level to work on carryover to words and
phrases at the phonologic level. Phonetic
and phonologic practice go hand in hand
both for assessment and then in teach-
ing (Ling. 2002; Perigoe, 1992). Typically
developing children use approximations
in their pathway towards mastery of spo-
ken language. The goal of the teacher or
clinician is to improve the student’s abil-
ity to self-monitor and self-correct their
speech productions. The student’s goal is
to achieve automaticity in coarticulated
connected speech with appropriate pro-
sodic features.

Comparing Results From Phonetic
and Phonologic Level Evaluation

The blank form of the Speech Targel Sum-
mary (Appendix 5-B) is useful to record
vour judgments from the PLE, any word

tests, and your phonologic evaluation
(Ling or PC-PEP). It is ideal to put your
speech targets from each assessment onto
the summary, use it to prioritize teach-
ing targets, and then add and progress
to additional targets as the child achieves
mastery. The child’s errors should be
recorded in the same relative order that
they appear on the evaluation forms in
order to line them up. MNext, analyze the
data to understand patterns and rela-
tionships. You are seeking to understand
more about why a phoneme is produced
correctly, incorrectly, or is missing,. Briefly,
describe or characterize the speech prob-
lem. Here are some guiding questions:

® How does this phoneme relate to
other sounds? For example, are they
all fricative sounds? Are the errors
all tongue-tip or alveolar sounds?

B Does the child have adequate
auditory access to hear the sound?
For example, are the sounds all
high-frequency and does the child
then require better or different
amplification or a new cochlear
implant map?

® What is the fundamental
physiclogic problem?

Analyzing the errors in this way
helps the teacher or clinician to develop
a treatment plan and monitor progress.
Appendix 5-C is a sample of the Speech
Target Summary for a school-aged student
with hearing loss, with a rationale about
why particular targets were chosen for
remediation,

By determining whether the child
is following a developmental trajectory
or requires a more remedial approach,
the teacher or clinician will prioritize
the speech targets at both phonetic and
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phonologic levels. Speech targets that
are inconsistently produced will be more
amenable to acquisition than those that
have not yet started to be acquired.
Student Motivation: A student might
be asking themselves, “Why should I
make the effort to practice all of this speech
when [ can communicate just the way I
am?” Motivation to do “speech practice”
can be a big issue for school-aged students.
Children or students sometimes change
speech production despite speech teach-
ing, as they are able to do incidental learn-
ing from the environment. Some school-
age children continue with impoverished
speech production systems despite regu-
lar speech sessions or classroom correc-
tion. Time is spent in speech “work” with
less change than desired (Paterson, 1994).
In early childhood, children are more will-
ing to engage in speech practice and their
vocal production systems are more flex-
ible. For all ages, keep the speech sessions
fun, start with something the child can do
well, embed the hard part in the middle,
and end with success. Engage the child
or student and keep practice meaningful.
Sessions should combine phonetic and
phonologic level practice so that target(s)
can be practiced in language that is mean-
ingful to the child. Have the student help
in setting goals and charting progress.
Timetable for improvement: It is
important to consider how long it should
or could take to achieve the targets in
speech practice. You are selecting a first
set of six or seven targets to give you an
entry point into the speech remediation
system of the student. In what period of
time will you evaluate the progress of the
student towards mastery? The authors
suggest that this should be thought of in
terms of weeks, not months, and months,
not a year. The expectation is to notice the

child or student using speech in language
and transfer to phonology. Some chal-
lenges in targeting and prognosis may be
related to the IEF process where too few
targets are selected, targeting is too non-
specific, the time frame for change is too
long, and there may be too little ongo-
ing evaluation and resetting of targets.
Paterson (1994) cited a number of spe-
cialists who were concerned that speech
improvement for the school-aged stu-
dent seemed to be considered a lifelong,
extended school goal. When we recall that
a child with normal hearing has mastered
phonology by around 7 to 8 years of age,
why is speech an IEP goal into the middle
and high school years?

Today time is precious and profes-
sionals want “quick and easy”™ ways to
assess. It is possible to learn to adminis-
ter the PLE relatively quickly but it is not
easy to make sense of the findings, pri-
oritize a sequence of targets, and predict
the next targets. One caution relates to
establishing speech goals for a student’s
IEP. The essence of the Ling approach is
excellent evaluation, targeting, flexible
and informed speech teaching, and then
moving on. As stated previously, the goal
is to have students enter school with a
complete phonetic repertoire. A student
must have more than one set of targets
in a school year or something is missing in
the speech support.

In addition to selecting speach targets
for long and short-term goals, continued
ongoing assessment allows the teacher
or clinician to determine whether the
child meets speech goals and makes
adequate progress. For children follow-
ing a developmental path, we are ex-
pecting that they make one year of growth
in one year. For those starting late, we
need to work at closing the gap between
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their hearing age and chronological age.
To do that, they need to make more than
one year of speech progress in a year
More important than a gauge of age-
equivalency, however, is the importance
of the child becoming a confident spoken
language communicator,

o AL
[_ SUNMMARY
LN

Ling's model, guiding principles, and
writings (Ling, 1976, 1989, 2002), as well as
writings and presentations of those influ-
enced by his work (some represented in
this chapter), continue to offer guidelines
for the most comprehensive and useful
approach to the assessment and teaching
of speech to children with hearing loss. In
this chapter, the model has been expanded
to include explanations, variations, con-
sideration of word tests, and phonologic
processes. The authors have also added
a new assessment tool called the PC-PEPR.
Information has been presented on

B the impact of speech perception on
speech production,

® the need for a comprehensive
assessment battery, and

B the integration of speech perception
and speech assessment data to
create individualized speech
teaching plans.

The task of the professional is not
only to accurately assess the child’s speech
production, but to set appropriate speech
targets and implement an intervention
program designed to prevent, reduce,
and remediate the impact of the hearing
loss on the child’s speech and spoken
language development to the greatest

degree possible. In order to do that, the
next step is to become a flexible, knowl-
edgeable teacher or clinician with a deep
understanding of how to develop speech
in children with hearing loss.
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APPENDIX 5-A

PC-PEP, Paterson-Cole Phonologic Evaluation Procedure

A. Instructions: Record spoken language sample or listen to live connected speech. Listen for and
make perceptual judgments about the quality of utterances as “thought groups” or “breath phrases.”
As you listen, check off the subelements for each category. Then, rate your overall impression of each

major category: Scale 1-5 (1 = least appropriate or clear to 5 = most appropriate and clear).

1. Evaluate Prosodic Features in
Spoken Language Through
Listening

Rating

2. Analyze Suprasegmental
Production: Analyze
Underlying Physiological and
Biomechanical Correlates of
Speech

Rating

Intelligibility: Overall Impression
of Conversational Intelligibility

Vocal Quality

Vocalization

___Pleasant and unremarkable
— Some features noteworthy
___Opverall nasal tone

___ Monotone

__Able to phonate
__ Appropriate use of breath to
support speech

_— Speech sounds oral [control of
oral-nasal contrast]

—_ Able to produce relaxed voice, not
tense

_— Able to produce smooth voice, not
harsh

___Tense vocal production
___Harsh vocal production

Rhythm, Pause, Timing

Duration

— “Thought groups” [utterances]
marked with appropriate pausing

— Rate of conversational speech
typical

— Able to pause appropriately to
mark word boundaries

___Able to pause appropriately at
sentence boundaries

— Able to control length of
phonation

— Able to control onset/offset of
phonation

__ Vowel duration at ends of words
or sentences is appropriate

— Produces run-on vowels

— Appropriate rate of utterance

— Inappropriate rate of utterance

___Stops and starts at awkward
phonation junctures

Stress Marking

Intensity

_— Stress marking produced on
correct syllable in words

— Stress produced on correct word
in phrase

— Conversational voice loudness
appropriate

___ Able to vary subglottal pressure to
create loudness contrasts

___ Able to flexibly make changes in
voice loudness

___ Able to whisper
___Able to produce loud voice
___ Able to produce soft voice




__ Able to produce correct 55 pattern
for Imperatives

Intonational Contour Pitch
___ Able to produce correct 55 pattern

for Statements S :‘:::z vary degree of vocal fold
— Able to produce correct S5 pattern — Piteh reglster a )

for Questions ppropriate for age

— fble to modulate pitch ow
range of tones P -

— :
___ Able to produce correct 55 pattern notone vocal production

for NMegatives
—__ Able to produce 55 pattemn lo express
tome of voice and mood differences

Patersen-Cole Phonalogic Evaluation Procedure (PC-PEF), 2004; From Paterson-Cole 11992k Addapted by Paterson (1995, 2006, 2007)

B. While listening to the prosodic elements above, note main features of phoneme
production in connected speech.

Articulation / Coarticulation of Phonemes Examples

Vowels

able to mark extremes of the range of
vowels |a,ui]

Diphthongs
____ vowel transitions audible to listener

Consonants

Marner contrasts marked:

oral /nasal contrast e.g., ba-ma
fricative

— plosive

____ stop

affricate

Voiced fvoiceless distinction: e.g..
ba-pa
_ fa—va

T | |1~ i | 1. i
da=ta
SaA=7ra

Place differentiation:

PN - Y. | ) -
P . T (.
fa___ “tha”__ "sha"_

ng"—

ar,

ma ____ na___

MOTES:

Paterson-Cole Phonologle Evaluation Procedine f1'C-PER), 2014; From Paberson-Cole (1992) Adaptod by Patorson {1995, 2005, 200




APPENDIX 5-B

Speech Target Summary
Name: Date: Teacher/Therapist:
Phonetic Level Phonologic Level Target
Phrases/
Sentences
Syllables Words (Spontaneous Teaching
(Ling PLE} (Word Level Test) | Speech Sample) Order
Suprasegmentals
Vowels &
Diphthongs
Step 1
Consonants
(Manner of
artic.)
Step 2
Consonants

(Place of artic.)

Step 3
Consonants
(Place of artic.)

Step 4
Consonants
(Voicing, ocoeurs
earlier for most)

Initial Blends

Final Blends
{Concurrent with
initial blends)

Estimated % Intelligibility: familiar listener: ______ naive listener:

Spurere; Created by Perigoe and Paterson, 2004 (adapted from Ling, 1976, and Perigoe, 1981, 1995, 2001, 2007).
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APPENDIX 5-C
Speech Target Summary Example

MName: Date: Teacher/Therapist:
Phonetic Level Phonalogic Level Target
Phrases!
Sentences
S?rllnbles Words (Spontaneous Teaching
{Ling PLE) (Word Level Test) | Speech Sample) Order
Suprasegmentals
Venwvels de short “u” as in #1
Diphthongs book (+) ¥
fed (+) fef (+) "
short /1
“eehwar” (+) “gehwar™ (+) “schwar” (+)
Stressed “er” (+) “s” as in bed Stressed “er” as
in bird (+)
Step 1 no targets no targets final /5/
Consonants
(Manner of
artic.)
Step 2 Jdif and fdu/ (+) | Sdif and fdu/ (#) | /dif and Sdu/ (+) | #4
Cl':insum;nts_ ) #ghi” and “shu” “shi” and “shu” “chi* and "shu” 5
(Place of artic. (+) (+) (+) "
/si/ and fsu/ (+) | fsif and /suf (+) | fsif and [suf (+) | 4
/j/ no gliding (+) | /j/ no gliding (+) | 4/ no gliding (+)
/17 all vawels (=) | f1/ all vowels (-] A7 all vewels (=)
stop fd/f (=) stop /d/ stop fd/
zh" as in beige

B P
z

cantin




Appendix 5-C. continued

Phonetic Level Phonologic Level Target
Phrases/
Sentences
Syllables Words (Spontaneous Teaching
(Ling PLE) (Word Level Test) Speech Sample) Order
Step 3 /g/ (+)all vowels
KCHREORATIS “ch” all vowel
(Place of artic.) e
“ng” all vowels
/t/
Stop /k/
Step 4
Consonants

(Voicing, occurs
earlier for most)

Initial Blends

Final Blends
(Concurrent with
initial blends)

Estimated % Intelligibility: familiar listener: naive listener:

Source: Created by Perigoe and Paterson, 2014 (adapted from Ling, 1976, and Perigoe, 1981, 1995, 2001, 2007).
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Initial Targets and Rationale

# | short “oo” | Mastered at Phonetic Level. Mearly mastered in phonologic use
PH in words and sentences. Check for how close to automaticity at
phonetic level in varied alternations, check auditory discrimination
and then practice in words.
#2 | fe/f Important cardinal vowel; check how close to automaticity, check
PH auditory discrimination, practice in words.
#3 | Short /1/ | Short /1/ able to produce but not consistent in phonology. Revisit
P PH phonetic level repetitions in reduplicated syllable context before
. moving on to alternations to stabilize place of production.
#4 | /d/f Errors at both phonetic and phonologic level. Mot consistent
P with [u,a,i] vowels but is present in repertoire. Child has /b/ at
mastery, therefore voiced plosive manner established; is this a place
or production problem? Work at phonetic level, stabilize single
production across three vowels then repetitions, continue with
stages of practice. It is important to analyze why voiced plosive
manner is a problem for this student.
#5 | S8/ Step one fricatives (unvoiced) are mastered. Therefore, fricative
P manner well established. Present at phonetic level but not with
Ja,iuf vowels. Stabilize in single production with the three
vowels and stabilize at repeated syllable practice. Strategies would
included comparison and contrast of place of production with /£/
and “sh.” /s/ crucial for grammar,
#6 | “sh” Phonetic level as for /s/.
P
#7 | A/ Diphthongization not happening. Treat /j/ as a semivowel and
P PH stabilize manner of production in single syllal::les \-\:1&1 three
! vowels, then repetitions. Important phoneme in daily school
language contexts asap, e.g., you, yes, yellow, yesterday. Strategies
for evoking would include comparison and contrast with known,
well-produced diphthongs.

Wote. P= Phonetic target; PH= Phonological target,

cantinwes

13



Appendix 5-C. continued
Probable next targets:

As some of our first set of targets move from evoking and early stabilization, more
targets can be added:

1. “e” as in bed
2. /1/ once /j/ is stable

3. Step three consonants:

. /g/ phonetic level by analogy from /b/ and /d/
b. /r/ by contrast acoustically to /1/ and /j/

c. ch

d. Stop /k/ in contrast to unvoiced stops p and t

(V)

Wait on stressed “ir” and unstressed “er” until /r/ is appropriately developed.
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CHAPTER 6

Language Assessment of
Children With Hearing Loss

Hannah Eskridge and Kathryn Wilson

m The types of formal and informal
measures used will vary depending
on a child’s age, stage of development,
purpose of assessment, and presence
or absence of additional learning
challenges.

B Detailed working knowledge of
typical language development,
components of language assessment,
and a variety of approaches are
necessary to effectively assess children
with hearing loss, interpret results,
and develop intervention plans.

B Selection and utilization of
appropriate strategies and techniques
for children with hearing loss is
an important factor in conducting
effective language assessment.

[ i rﬂ%ﬁfﬂﬁztﬁm& -—,.]
. - NERORHE —

Assessment of language and vocabulary
is one of the most basic and essential
services provided to children with hear-

ing loss and their families. The impact of
hearing loss on language development
and acquisition among children with
hearing loss is well documented (ASHA,
2014a; Nott et al., 2009; Prezbindowski
& Lederberg, 2003; Tur-Kaspa & Dromi,
1999), Because it is the child’s level of oral
language and vocabulary that serves to
determine early literacy and later suc-
cess in school (Beck, McKeown, & Kucan,
2002; Robertson, 20009; Sarant et al., 2009;
Trelease, 2006; Waterman, 1994), it is vital
that professionals understand and imple-
ment preferred practices for assessment of
all facets of language and vocabulary.

What, then, are the various purposes
of language and vocabulary assessment?
Why is assessment essential? What are the
reasons practitioners must conduct lan-
guage and vocabulary assessment? There
are at least four primary purposes:

1. Eligibility Determination

In order to receive early intervention or
public school services, a child must meet
eligibility criteria. In accordance with the
Individuals with Disabilities Act (IDEA,
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134 Assessing Listening ond Spoken Longuage in Children With Hearing Loss

2004), following a referral, an initial evalu-
ation takes place. The evaluation includes
individual assessments and observations.
IDEA defines evaluation and assessment
differently. Evaluation is the process of
determining eligibility while assessment
refers to the specific tools practitioners
use to gather relevant information about
a child (IDEA, 2004).

2. ldentification of
Strengths And Weaknesses

Appropriate selection, administration,
and interpretation of language assess-
ments allows practitioners to determine
a child’s present level of performance in
receptive and expressive language and
vocabulary, This process serves to inform
the practitioner about a given child's areas
of strength and weakness, and forms the
foundation for the development of appro-
priate intervention and educational plans
and programs.

3. Develop Long- and Short=Term Plans

Practitioners rely on assessment results
to construct plans such as the Individual
Family Service Plan (IF5P) or Individual
Education Program (IEP). These plans
incorporate specific goals and objectives
focused on a child’s needs in language
and vocabulary development. A typical
long-term plan includes annual goals and
objectives; while a short-term plan usu-
ally includes targets to be addressed ina 3
to & month timeframe. An |EP (long-term)
must be reviewed periodically—at least
annually—and be revised as appropriate
(IDEA, 2004). An IFSP (short-term) must
alse be formally reviewed on an annual

basis with the family at least every six
months (IDEA, 2004).

In addition to an [EP, there is another
type of long-term plan that relies on
comprehensive assessment. For chil-
dren who are delayed more than a year
in language and vocabulary acquisition,
a multiyear plan is needed to guide par-
ents and professionals in closing the gap
between a child’s language/vocabulary
age and chronological age (Walker &
Wilson, 2011). This type of plan, like oth-
ers described in this section, is based on
appropriate and thorough assessment of
language and vocabulary.

4. Monitor Progress

Monitoring language and vocabulary
growth on a regular and frequent basis
is necessary to determine if a child with
hearing loss is making adequate prog-
ress. Progress monitoring is accomplished
through the use of both standardized tests
and various tracking tools and informal
measures.

This chapter provides a brief over-
view of normal language development,
followed by a discussion related to as-
sessment approaches and the components
of appropriate language assessment for
children with hearing loss. Strategies
specific for assessing children with hear-
ing loss are examined. A case study
approach is used to analyze assessment
practices and protocols for the young
child, the school-age child, and children
with hearing loss who have additional
challenges. Finally, existing resources
to assist practitioners in the planning,
execution, and interpretation of language
and vocabulary assessment measures are
provided.
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If children with hearing loss are expected
to develop in close parallel to their hearing
peers, it is critical to use information from
typical development to guide our assess-
ment and intervention practices. Without
knowledge of typical language develop-
ment, professionals cannot determine if
the child with hearing loss is making ade-
quate progress or if he or she is closing the
gap between his or her language and the
language of their typically hearing peers.
This information allows us to determine
the need for services, to ascertain when
changes to those services are needed, as
well as to provide the information parents
need to best advocate for their child.

While formal study of normal lan-
guage development began in the 19th
century (Brisbane, 2005), theories regard-
ing the acquisition of language have con-
tinued to evolve among linguists, speech-
language scientists, and practitioners.
Currently, several theories exist for the
purpose of explaining and understanding
how typically developing children acquire
spoken language. These theories include
the behaviorist, psycholinguistic, and the
interactionist theories (Bui, 2003). The
seemingly effortless language-learning
process develops as a result of frequent,
meaningful interactions among children,
their caregivers, and others in the home
and community. Regardless of the theory
or combination of theories that best fits
one’s beliefs about how young children
acquire language and vocabulary, there is
consensus regarding several key factors
(Brisbane, 2005):

@ Children grow and develop at
different rates. What is “normal”

for one child looks different from
that of another child.

® Children pass through the same
developmental milestones,
acquiring skills that build on each
other, during predictable time
periods (Eliot, 1999). For example, a
child must babble single syllables at
about 4 to 6 months before babbling
multiple syllables at 7 to 9 months,
before speaking 2-word sentences at
18 to 24 months of age.

B Developmental domains are
interrelated. For example, as a child
becomes more mobile, he or she
will begin to learn more about the
world which will in turn impact
language development.

B Development is influenced by
family, socioeconomic status,
ethnicity, culture and history.

® While significant developmental
changes take place in childhood, we
continue to expand our language and
vocabulary throughout our lifespan.

RREGURSORYSKINS

Before children start talking, they demon-
strate many ways to communicate their
wants and needs with their caregivers
through a variety of precursory language
and communication skills. Precursory
skills develop in infants between the
chronological ages of birth to 18 months
(Heerboth, 2014). During this time, infants
acquire cognitive and play skills, gestures,
social interaction abilities, and speech
sounds for the purpose of communication.
“Infants develop the capacities for learn-
ing language as they learn to see, hear, and
do” (Bloom & Lahey, 1978, p. 73).
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Cognition and Play Development

Even the very young infant likes to play.
Prior to 3 months of age, children can
anticipate during an activity such as nurs-
ing and can communicate excitement to
their caregivers. They begin to explore the
use of objects and enjoy play through tick-
ling, bouncing, and interaction with care-
givers prior to & months of age. Feeding and
early play also constitute the beginning of
turn-taking. Turn-taking is a skill essen-
tial for the later development of conversa-
tional skills. During this time, infants also
experiment with cause and effect through
activities like shaking a rattle. The 6- to
9-month-old baby shows emerging object
permanence by searching for a partially
hidden object. Object permanence is gen-
erally mastered by 12 months of age.

Gestures

Gestures begin as early as 3 to 6 months
when infants start to reach for objects.
From 6 to 9 months they give, point and
show objects of interest, imitate arm
movements, reach to request, and respond
with appropriate arm gestures to familiar
phrases like “bye bye.” Before their first
birthday, children can shake their head
"no” and push away undesired objects.
Gestural communication develops to rep-
resent functional words such as “bye-bye,”
“no.” “up,” “hi,” “so big,” “more,” and “all
gone” in the second & months of life (Pol-
lack, Goldberg, & Caleffe-Schenck, 1997).

Social Interaction

Children are naturally social beings
and begin to interact with those in their

environment from birth., During the first
3 months of life, infants begin to develop
a social smile and attend to a speaker’s
mouth and eyes. By 6 months of age, they
can maintain appropriate eye contact
and share in joint attention. Between 6
to 9 months of age, children call to gain
attention.

Speech and Vocal Expression

Children begin cooing as early as 3 months,
and by 3 to 6 months, they are vocalizing
to express a variety of feelings. By the time
they are a year old, typically developing
toddlers are babbling with intonation to
scold, state, exclaim, and greet. Through
the use of gestures and vocalizations, the
infant learns to engage in joint attention
and reference. This is critical for the abil-
ity to establish a topic and provides the
infant with the ability to engage in com-
munication to share information {Owens,
1996, 2005, 2012).

The development of the skills pre-
viously described is important because
they enable a child to learn language. In
early development, the parents’ response
to these infant behaviors is more impor-
tant than the behaviors themselves. Social
communication through the use of pre-
cursory skills in an infant’s first 24 months
of life provides the semantic structure and
pragmatic function needed for language
development (Cwens, 1996, 2005, 2012).

Regardless of when a child with hear-
ing loss first has access to sound, it is criti-
cal that he or she develop these precursory
skills. Without the ability to demonstrate
skills such as turn-taking, vocal play, and
joint attention, children are missing the
key first steps to understand and produce
meaningful spoken language.
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Vocabulary is the knowledge and use of
words and their meanings (Pikulski &
Templeton, 2004). Development begins
very early and is significantly impacted
by a child’s environment. Hart and Risley
(1999) studied how many words children
hear from birth to 3 years of age. The num-
ber of words heard per hour was vastly
different depending on the education level
and socioeconomic status of the parents.
Children of parents who were profession-
als heard on average 2,100 words per hour.
Children in working-class families heard
1,200 words per hour, and those in a wel-
fare family heard on average 600 words
hourly. Outcomes indicated “the first
3 years of experience put in place a trajec-
tory of vocabulary growth and the foun-
dations of analytic and symbolic compe-
tencies that will make a lasting difference
to how children perform in later years”
(Hart & Risley, 1999, p. 193).

Children typically acquire between
30 to 60 expressive vocabulary words
before forming two-word combinations.
They use approximately 900 words by
the age of three and will need to acquire
a minimum of 2,500 words expressively

before formal reading instruction is initi-
ated. The exact number of words a child
uses at a given age varies due to the fact
that children grow and develop at differ-
ent rates. What is “normal” for one child
looks different from another child. In
Table 6-1, a general guide for expressive
vocabulary use is depicted.

TR

Language is composed of both receptive
and expressive components. Receptive
language refers to one’s understanding
and develops prior to expressive use of
language. Children around the world,
speaking different languages, follow the
same general pattern of development.
Children progress from early prelinguis-
tic communication skills to the use of
complex sentences by their fifth birthday
(Brisbane, 2005; Eliot, 1999; Owens, 1996,
2005, 2012).

Specifically, following acquisition of
precursory language skills, expressive use
of single words, and comprehension of
longer utterances, children begin to com-
bine words. For most children, this occurs
around 18 months of age. Eliot’s (1999)

Table 6-1. General Guide for Expressive Vocabulary

Age Vocabulary Syntax

12 months  1st word emerges  One word

18 months  20-50 words Maybe 2-word combinations

2 years 200-300 words Average 2-word phrases

3 years 900-1000 words Average 3-4 word sentences

4 years 1500-1600 words ~ Average 4-5 word grammatically
correct sentences

Source: Owens, 1996, 2005, 2012.
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description of the transition from growth
in infancy to the onset of expressive lan-
guage is beautifully stated:

[Expressive] language lies quietly in
wait during the first twelve to eigh-
teen months of a child’s life. Though
you can see only the merest hints of it
in infancy, it grows like an air bubble
submerged deep in the sea, rising and
expanding until finally, somewhere
in the middle of the second year, it
explodes for all to hear. (p. 368)

Early two-word combinations appear to
follow predictable patterns and generally
follow correct word order. The examples
in Table 6-2 represent how young chil-
dren combine words to express a variety
of thoughts and ideas in different seman-
tic categories (Bloom & Lahey, 1978; Pol-
lack, Goldberg, & Caleffe-Schenck, 1997).

Following the two-word phase, pre-
schoolers between the ages of 3 and 5
enter the syntactic stage of language
acquisition. This stage is often referred
to as the telegraphic stage, because many

Table 6=2. Semantic Cateqories

function words (or, to, the, am, do,) are
omitted in short sentences that convey
meaning. Children begin to sort out the
rules of language and often over general-
ize. They begin to use plurals, verb tenses,
prepositions, and conjunctions (Pollack,
Goldberg, & Caleffe-Schenck, 1997). They
are able to follow two- and three-step
commands, use sentences with increasing
complexity, and ask questions to learn
more about their environment. By age
five, 90% of the grammar used to produce
language has been acquired (Owens, 1996,
2005, 2012).

The school-aged child continues to
acquire language through vocabulary,
refined conversational skills, and figu-
rative language. During the elementary
school period, children further expand
their language in the following ways
(ASHA, 2014c):

B Answer more complex yes/no
questions.

B Demonstrate narrative mastery
including telling stories with
increased detail in a logical order.

Existence:

Nonexistence/Denial (negation):
Questions:

Attribution [noun plus modifier):
Recurrence:

Action [verbing):

Possession:

Quantity:

Locative/Locative Action:
Adwerbs:

Commands:

Demands:

A ball.

Ne ball. Mot tired.
What's that?

Big ball.

Mare ball. Another car.
Thraw ball.

Mommy ball, My car.
Two ball,

Up Ball. 5it down. Right there!
Too late! All wet.

Help me. Open door.

Want mare, Come here.
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m Use most grammatical structures
correctly by the end of first grade.

B Stay on topic, take turns, and
initiate conversations.

m Give directions that increase in the
number of steps and accuracy.

B Ask and answer all “wh” questions.

B Use language for a variety of
purposes such as to persuade,
entertain, clarify, and inform.

By age 12 years, children have mas-
tered many of the language skills of an
adult (Owens, 1996, 2005, 2012).

For both initial evaluations and ongoing
progress monitoring, clinicians create a
plan to identify the measures they will use
to obtain information about the child’s
present level of performance, strengths,
and needs. IDEA (2004) requires that mul-
tiple types of tools, tests, and procedures
are used to determine eligibility for ser-
vices, rather than reliance on a single test
or procedure. The latter is not acceptable
under the law. Professionals responsible
for language and vocabulary assessment
of children with hearing loss will want to
be familiar with a variety of assessment
approaches and the advantages and limi-
tations of various approaches.

Formal

Formal assessment is comprised of stan-
dardized tests, norm-referenced tests,
and criterion-referenced measures. Stan-
dardized tests rely on specific adminis-
tration, scoring, and interpretation meth-

ods. Norm-referenced instruments allow
for comparison of a child’s performance
to others in a normative sample. Crite-
rion-referenced assessments are those
designed to determine if an individual
has mastered specific skills or content.
With a criterion-referenced assessment,
there is no comparison of performance to
other individuals or groups.

Some formal assessments address
multiple aspects of language and vocab-
ulary. The Clinical Evaluation of Language
Fundamentals, 5th Edition (Semel, Wiig, &
Secord, 2013) is an example of a standard-
ized test designed to assess several dif-
ferent aspects of receptive and expressive
language and vocabulary. Other measures
—such as the Expressive Vocabulary Test,
3rd Edition (Williams, 2007)—only evalu-
ate a particular language feature. The Ros-
setti Infant-Toddler Language Scale (Rossetti,
2006) is a criterion-referenced instrument
appropriate for assessing language and
other communication skills in children
birth to 3 years of age. It is important to
note that the majority of measures used
with children with hearing loss are not
designed specifically for children with
hearing loss. Furthermore, it is vital that
clinicians consider the potential impact
of cultural bias in the selection, adminis-
tration, and interpretation of assessment
instruments since many measures are
not normed on racially and linguistically
diverse populations (ASHA, 2014b).

Informal

Informal measures are content rather
than data-driven (Weaver, n.d.) and allow
practitioners to obtain valuable infor-
mation about a child’s language and
vocabulary using instruments other than
standardized, formal measures. In order
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to obtain a complete representation of a
child's language and vocabulary func-
tioning, clinicians can opt to use informal
assessments such as checklists, parent
interviews, observations, and diagnostic
teaching. The latter type of assessment—
diagnostic teaching—is especially useful
in working with children with hearing
loss. Caleffe-Schenck (2012) describes
diagnostic teaching as a process of indi-
vidualized interactions. When listening
and spoken language specialists employ
diagnostic teaching, they engage in func-
tional, authentic assessment. Based on the
child's performance, the professional can
adjust session targets in real time, as well
as use the assessment information to make
adjustments in long- and short-term plans.

Structured Language Analysis

Perhaps one of the most valuable
approaches is that of language sampling
accompanied by a structured analysis.
This appreach requires a practitioner to
engage a child in activities such as con-
versation, description, narration, expla-
nation, and questioning (Ling. 1989) for
the purpose of collecting spontaneous
utterances. Once the child’s utterances
are recorded and transcribed, an analy-
sis is conducted to determine the length
and complexity of the child’s utterances
(syntax/grammar), the number of differ-
ent words and word types (semantics),
and social (pragmatic) aspects. Although
the approach is regarded as valuable and
informative, it is not frequently used by
many clinicians (Heilman, 2010). Reasons
cited for infrequent or nonuse include
the length of time required to analyze the
data and difficulties in learning how to
conduct proper language sampling and
analysis. Presently, the Systematic Analysis

of Language Transcripts or SALT (Miller &
Iglesias, 2008) is available—as a software
program—to streamline the process of
data collection, transcription, analysis,
and interpretation.
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Language can be assessed according to
three primary components: form, con-
tent, and use (Bloom & Lahey, 1978). Lan-
guage form includes syntax, morphology
and phonology; while language content
refers to semantics (the meaning underly-
ing what we say). Language use or prag-
matics is another component of language.
These components are separate and dis-
tinct; practitioners must understand the
contribution of each dimension individu-
ally, while recognizing that these compo-
nents are overlapping and interrelated.
This understanding of the singular and
collective contributions of form, content,
and use sets the stage for proper and
appropriate holistic language assessment.

Maorphological

Morphology is the study of the internal
structure of words (Owens, 1996, 2005,
2012). Words consist of smaller units called
morphemes. A morpheme is the small-
est unit of a word that contains meaning
{Payne, 1997). A morpheme that can stand
alone is referred to as a free morpheme
while those that cannot stand alone are
referred to as bound morphemes (Gleason,
2001}). For example, the word “horses” has
two morphemes; “lhorse”—which refers to
a large animal that you can ride, and often
lives on a farm—is a free morpheme and
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"s"—to indicate there is more than one—
is a bound morpheme. The potential influ-
ence of hearing loss on morphological
development is worth noting here. His-
torically, some children with hearing loss
have experienced difficulty with auditory
access of certain morphological features
including plurals, possessive -5, and regu-
lar past tense -ed. Limited auditory access
has, in turn, resulted in incomplete mor-
phological development for some chil-
dren. Additionally, it is important to note
that given today's technology, even chil-
dren with profound hearing loss have the
auditory potential to access and develop
difficult-to-hear morphological features.

One method to assess a child's level
of morphological development is a cal-
culation of the mean length of utterance

(MLU). The MLU is calculated by ob-
faining a language sample of 100 utter
ances and dividing the total number of
words and morphemes by 100 (the num-
ber of utterances). The work of Brown
(1973), summarized in Table 6-3, can
function as a tool to analyze a child's
moerphological development according
to MLU and Brown's 14 Grammatical
Morphemes.

Semantic

Semantics refers to the underlying mean-
ing of language including complex use
of vocabulary and figurative language.
Children can demonstrate semantic diffi-
culties when they display limited vocab-

Table 6-3. Morphological Development According to Brown (1973]

Grammatical Morphemes

Pronouns (I, you, me), familiar names, nouns (food, toys), verbs
{eat, wash), and adjectives (hot, big, dirty) produced as single

words and in combination to utterances such as: daddy eat, doggie
bed, mommy thraw ball

Present progressive (ing), reqular
Plurals, prepositions (in, on), and possessive pronoun (my)

Irregular past tense, uncontractible copula, possessives,
prepositions [under, with, of, for, te], and pronouns [he, she, him,

Reqular past tense, modal verbs [can, will], prepositions (around,
behind), prepositional phrases, pronouns (they, we, them, us, hers,

Unecontractible and contractible awdliary, contractible copula,
third person singular (He walks and He does), modals (could,
would), prepositions (beside, between), wh questions + inverted
auxiliarylcopula, possessive pranouns (its, our, ours, their, theirs),
and reflexive pronouns [myself, herself, himself, yourself, ourselves,

Approximate
Age
Stage MLy {Maonths)
| 1.0-2.0 12-26
I 20-25 27-30
1] 2.5-30 31-34
her, your)
~ 3.0-3.75 35-40
his)
v 3.75-45 41-45
themselves)
Ve 4.5+ 47+

Marphological development is complete at the end of Stage V or Vs
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ulary, longer response time in selecting
vocabulary, and figurative language prob-
lems. Informal assessment of semantics
can include (Shipley & McAfee, 2009):

® defining words;

W giving synonyms and antonyms for
words;

B determining commeon theme/
category in a group of words (i.e.,
water, milk, orange juice);

B listing words in a given category
(i.e., vegetables);

B explaining the meaning of phrases
and figurative language; and

B making comparisons between two
words,

Syntactic

Syntax is the study of the rules that gov-
ern how words are organized into phrases
and sentences. It differs from morphol-
ogy in that it deals with rules related to
putting words together versus the rules

Table 6=4. Syntactic Development

of formulating those words, Like mor-
phology, syntax follows a clear pattern of
development based on age, as indicated in
Table 6-4.

There are many standardized lan-
guage assessments that look specifically at
the development of syntax and that can be
used when assessing a child with hearing
loss. Comprehensive language assessment
measures that examine syntax include
the Oral and Written Language Scales, 2nd
Edition (Carrow-Woaolfolk, 2011); Clinical
Evaluation of Language Fundamentals, 5th
Edition (Semel, Wiig & Secord, 2013) and
the Comprehensive Assessment of Spoken
Language (Carrow-Woolfolk, 1999).

Pragmatic

The knowledge of appropriate use of lan-
guage is known as pragmatics. Hymes
(1972) introduced the term “communi=
cative competence” or the concept that
we have to not only know what to say
(vocabulary) and how to say it (syntax,

Approximate

Stage Age [Months)

Stage Characteristics

One-word/holophrastic 12-18

stage

Two-word stage 18-24

Telegraphic stage 24=30

Later multiword stage 0+

Children use one word to convey a sentence;
they often overgeneralize words [doggie is any
four=legged animal).

Two ward phrases to impart varous semantic
mieanings from categories such as recurrence
[miore water) and action (throw ball).

Children use just enpugh to get their meaning
across, May include 3 to 4 word utterances
and begin to overgeneralize their language
use ["mouses” instead of "mice”], utterances
contain mostly nouns, vergs and adjectives,

Fumction weords begin to appear and clauses
are linked ("When will Mommy cook dinmer?),
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morphology) but also when, where, and
why to say it.

After the early childhood years and
children learn the “rules” of the what and
how of language, their language contin-
ues to develop through the learning of
pragmatic rules. Children demonstrate
increased use of conversation, narratives,
idioms, figurative language, and jokes.
Many aspects of pragmatic development
require “overhearing” others in our envi-
ronment as well as things such as tone
to detect sarcasm. Children with hearing
loss are at a disadvantage for these things
and sometimes may need to be taught
certain pragmatic elements that other
children pick up on their own, Therefore,
it is important to assess them so they can
be incorporated into regular therapy and
carry over at home.

R e AT A T - e
w1 E) AT ] PSR T FISST i S S

Listening and spoken language special-
ists must demonstrate knowledge and
application of many different strategies.
In intervention, strategies are used to pro-
mote the auditory learning of targets in
speech, language, audition, and cognition.
Selection and use of strategies is equally
important in the assessment process. The
following considerations and strategies
will be described within the context of
language assessment: technology check,
positioning, attention, environment, wait
time, visual processing time, and acoustic
highlighting:

m Technology check: Before any
assessment of a child with hearing
loss, a technology check must
be performed to ensure that the
equipment (hearing aids, cochlear

implants, FM system) is functioning
properly. This should include both
checking the device(s) and the
child’s responses to the Ling Six-
Sound Test. (See Chapters 9, 10, and
11 for more discussion.)

W Positioning: A preferred practice
in intervention sessions calls for
adults to sit beside the child to
minimize visual clues. During
assessment, sitting across from the
child is beneficial. This approach
allows the administrator to more
easily manipulate test materials,
read test instructions, and record
responses on test protocols outside
of the child's visual range. Sitting
across from the child also provides
the added benefit of speechreading,
if necessary. When we conduct
standardized language and
vocabulary testing, our goal is to
obtain the most reliable and valid
information possible; therefore, we
ensure that the child has access to
both speechreading and auditory
cues.

B Attention: Prior to the presentation
of stimuli, the clinician should
obtain the child’s auditory attention.
Many formal measures do not allow
the test administrator to repeat
items; therefore, it is vital that the
child is attending before questions
are asked or directions are given.

A few ways to obtain auditory
attention include saying: “here we
go.” “ready,” or “next one.” Waiting
for the child to look at the examiner
and providing frequent breaks are
other ways to gain and maintain
optimal attention,.

B Environment: Children with hearing
loss require a favorable listening
environment (Cole & Flexer, 2011).
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This means that care needs to be
taken to minimize background noise,
speak close to the microphone of the
child’s hearing techmeology, and use a
regular speaking voice (Estabrooks,
2012). If the child has personal FM
technology, it should be used during
assessment. Using a small, portable
table-top sound field system can
enhance the listening environment
as well (Flexer, 2012).

Wait time: Tobin (1987) defines wait
time as a silent-pause between adult
initiation and learner response.

To optimize language assessment
outcomes, sufficient wait time is
necessary for the child to process
the meaning of the stimulus

and formulate a response. Age,
cognition, language level, and task
complexity are all variables that
influence wait-time (Rhoades,

2013). Carey-Sargeant and Brown
(2003) propose that children with
hearing loss need longer pause
lengths for sufficient processing.
Although, it is not possible to state
precisely how long one should

wait for a response, anecdotal
information obtained from listening
and spoken language specialists
suggest that practitioners employ
wait times ranging from 10 to 45
seconds (Rhoades, 2011).

Visual processing time: It is helpful
to provide a brief period of time
for children to visually inspect

test items before questions or
instructions are stated, especially if
the child has a tendency to respond
impulsively. The examiner can
encourage the child to first look at
all the pictures or graphics. This can
be done by simply stating, “Let's
look at all the pictures first” and

subsequently touching each item
for the child to examine.

B Acoustic Highlighting: Acoustic
Highlighting refers to techniques
employed to enhance audibility
in speech, language, and auditory
learning (Daniel, 2012; Simser &
Estabrooks, 2001). Examples
include repetition, increased
rhythm and pitch variation,
emphasis on key words (Simser &
Estabrooks, 2001), and pro-
longation of phonemes (Daniel,
2012). In assessment, examiners
may find it helpful to use acoustic
highlighting to ensure optimal
audibility of stimuli. For example,
in asking a child to identify an
item for plural /s/, the examiner
might emphasize plurality in the
following way: “Show me catsssss
vs cats.” Using a slightly slower
rate and /or a sing-song voice can
facilitate attention in children with
hearing loss. Placing emphasis on a
keywaord, for example, “The dog is
in the box,” serves to ensure that a
child has appropriate access to the
target test item.

A SRS AT B [ B GRE B

Name: Nick

Age: 20 months

CI Age: 11 months

History:

Mick is a 20-month-old male with a bilat-
eral profound hearing loss. His hearing
loss was identified at three months of
age and he was subsequently fitted with
Phonak MNaida VSI? bilateral hearing aids.
Early intervention services began when
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Mick was four months of age. He re-
ceived a right N5 cochlear implant at 9
months of age. Mick's parents chose the
auditory-verbal approach. He lives at
home with both parents and is seen in
his home three to four times monthly
for parent participation sessions. Nick's
parents are very involved in his care and
his development of listening and spoken
language.

A comprehensive evaluation was con-
ducted when Mick was initially referred
for early intervention services. In keep-
ing with recommendations specified by
the Joint Commission on Infant Hearing
(2013}, Nick was assessed every six months
following his initial evaluation. The pur-
pose of the current assessment was to
obtain present level of performance in lan-
guage and vocabulary in order to monitor
progress, and revise Mick's treatment plan
for the next six months. Nick's mother
was present during the assessment ses-
sions which occurred over the course of
two home visits.

Assessment Instruments

B The Rossetti Infant-Toddler
Language Scale (Rossetti, 2006)

B Preschool Language Scale, 5th
Edition (PLS-5; Zimmerman,
Steiner, & Pond, 2011)

B The MacArthur-Bates
Communicative Development
Inventories: Words and Sentences
{Fenson et al., 2007)

Findings

The Rossetti Infont-Toddler Longuage Scale

The Rossetti Infant-Toddler Language
Scale (Rossetti, 2006) is an instrument

designed to assess both preverbal and
verbal areas of communication in chil-
dren from birth to 36 months of age. The
Rossetti (Rossetti, 2006) is composed of six
areas. A definition of each area and results
are described below:

Interaction-Attachment. This section as-
sesses the relationship and patterns of
interaction between the child and care-
giver. Nick passed all items through the
15 to 18 months level. There are no test
items beyond 15 to 18 months.

Pragmatics: Skills in this area reflect
the way a child uses language to commu-
nicate with others. Nick demonstrated
mastery of skills through 15 to 18 months
and all but one skill through the 18 to 21
months level. There are no items beyond
18 to 21 months. Nick received credit for
the following:

W Engages in adult-like dialogue.

m Uses vocalizations and words
during pretend play.

B Uses words to interact with others.

Mick is not yet taking turns talking during
conversation,

Gestures. Children use gestures to express
their thoughts and intentions prior to
their use of spoken language. This section
evaluates the child’s use of gestures. MNick
passed items through 12 to 15 months.
There are no items at 18 to 21 months. He
also passed 4/5 items at 21 to 24 months
and 3/4 items at 24 to 27 months. The fol-
lowing behaviors were either observed or
reported by the parents:

B Cestures to request action (to get
others to sit).

B Pretends to pour from a container.

W Flies a toy airplane,
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W Pretends to write or type.

® Wipes hands and face.

B Slaps a palm in response to “give
me five.”

Nick is not yet gesturing to indicate toilet-
ing needs (21-24 months) or pretending to
talk on the telephone (24-27 months).

Play. As a child grows, many changes in
play skills take place. This section evalu-
ates a child’s individual play skills as well
as play with others. Nick demonstrated
mastery of all skills through 27 to 30
months, with the exception of two items
(see below*). Nick received credit for the
following;

W Puts away toys on request.

m Stacks and assembles toys and
objects.

B Shares toys with other children.

m Demonstrates parallel play with
other children.

B Performs many related activities
during play.

*Nick does not yet demonstrate the fol-
lowing skills:

® Groups objects in play (18-21
months).

B Talks and verbalizes more in play
around other children.

Language Comprehension. The language
comprehension component assesses a
child’s understanding of verbal language.
Nick passed all items through 21 to 24
months with the exception of “identifies
objects by category.” He was credited
with two items at 24 to 27 months, that
is, “recognizes family member names and
points to four action words in pictures.”
He demonstrated the following skills:

m Identifies four body parts and
clothing items on self.

m Identifies pictures when named.

® Chooses one object from a group of
five upon verbal request.

m Points to four action words in
pictures.

W Recognizes family members names
(Mama, Daddy, Max).

B Understands new words rapidly.

Skills that have not yet been demonstrated
include:

® Identifies objects by category.
B Understands the concept of one.
B Understands size concepts.

Language Expression. This section exam-
ines a child’s use of both preverbal and
verbal skills. Nick passed all items at 12
to 15 months and demonstrated scattered
skills through 24 to 27 months. He is able
to do the following;:

m Uses single words frequently.

B Uses sentence-like intonational
patterns.

® Uses two-word phrases
occasionally.

B Uses new words regularly.

m Imitates two numbers or unrelated
words upon request.

m Uses action words.

Skills that have not yet been demonstrated
include:

Asks, “What's that?”

Imitates words overheard in
conversation.

B Imitates environmental noises.

B Refers to self by name.

B Uses early pronouns occasionally.
m Uses two-word phrases frequently.
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Preschool Language Scale,
5th Edition (PLS-5)

The PLS-5 (Zimmerman, Steiner, & Pond,
2011) is a standardized test that provides
information about a child’s understand-
ing and use of language. There are two
subtests, that is, Auditory Comprehen-
sion and Expressive Communication. For
each subtest, a standard score, percentile
rank, and age equivalent are obtained.
A Total Language Score is also obtained
reflecting combined performance of the
two subtests. Standard scores between 85
to 115 are in the average range for a child
of Nick’s age. Results are as follows:

Auditory Comprehension:
Standard Score: 120
Percentile Rank: 91
Age Equivalent: 2 years, 3 months

Expressive Communication
Standard Score: 116
Percentile Rank: 86
Age Equivalent: 2 years, 3 months

Total Language
Standard Score: 120
Percentile Rank: 91
Age Equivalent: 2 years, 3 months

The MacArthur-Bates Communicative
Development Inventories: Words and
Sentences (Fenson et al., 2007)

The first portion of this tool, Part A—
Vocabulary Checklist, is used to gain an
inventory of words children use, regard-
less of pronunciation. Based on the par-
ents’ responses, Nick uses a total of 95
different words. Most of Nick’s vocabu-
lary clusters around the following catego-
ries (including 9 or more words): sound

effects and animal sounds, animals, food
and drink, action words, (e.g., hug, help,
blow), games and routines (e.g., bath,
night night), and descriptive words (e.g.,
all-gone, high, stuck). Word use was scat-
tered among the other categories (includ-
ing 1-5 words): vehicles, toys, clothing,
body parts, small household items, furni-
ture/rooms, outside things, places, people,
time, pronouns, question words, preposi-
tions/locations, and quantifiers/articles.
No helping verbs (e.g., am, be) or connect-
ing words (and, but) were noted. Nick’s
word use falls within the 38th percentile
for boys his age, and the 30th percentile for
20-month-old boys and girls combined.

Summary of Nick's Assessment

Both informal and formal measures
were used to obtain information regard-
ing Nick’s present level of performance.
Results of the Rossetti (Rossetti, 2006)
indicate that Nick has made significant
gains in all areas since previous testing.
Skills in the Play domain are a relative
strength for him. Since activation of his
cochlear implant about one year ago, Nick
has not only made a year’s progress in a
year’s time but has demonstrated acceler-
ated (catch-up) growth.

The PLS-5 (Zimmerman, Steiner, &
Pond, 2011) was used to obtain informa-
tion regarding receptive and expressive
language. Nick scored in the above aver-
age range for the Auditory Comprehen-
sion area and slightly above average in
the Expressive Communication compo-
nent for a child his age. Nick was cred-
ited with use of 95 different words on the
MacArthur-Bates Communicative Devel-
opment Inventories: Words and Sentences
(Fenson et al., 2007). Nick’s parents main-
tain a vocabulary list of words he is heard
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to say that are not listed on the MacArthur-
Bates (Fenson et al., 2007). Nick has made
excellent progress in his understanding
and use of new words since receiving
his cochlear implant. His present level of
vocabulary acquisition is more advanced
than his cochlear implant age but not yet
at the level of the typical 20-month-old.

Recommendations

® Continue regular audiological
management.

m Continue regular sessions of
auditory-verbal therapy.

B Provide a favorable listening
environment.

B Provide a minimum of 1 hour daily
to carry-over goals established in
therapy during a structured play
session, and a minimum of 4 to
5 hours daily to embellish goals
during the course of daily routines.

B Continue reading several books
each day to develop language,
vocabulary, attention span, and
interest in books.

B Continue ongoing monitoring
of progress in all areas of
development.

Sarah

6 years, 6 months

Name:
Age:

Cl Age:
History:

3 years. & months

Sarah is a six-year, six-month-old girl
with a bilateral sensorineural hearing loss

of unknown etiology, identified through
newborn hearing screen, She received
hearing aids at 3 months of age and began
receiving early intervention services at
that time. At 3 years of age, she received a
cochlear implant in her right ear. She con-
tinues to wear a hearing aid in her left ear.
She began auditory-verbal therapy at the
time of her implant. She currently attends
a mainstream first grade classroom with
a language facilitator. She also receives
services with a teacher of the deaf for 1
hour each day. She was discharged from
speech-language therapy at the end of her
kindergarten year. She continues to attend
private auditory-verbal parent participa-
tion sessions bimonthly.

This evaluation was conducted to
evaluate current speech, language, and
audition skills and to follow-up on the
recommendation to remove the language
facilitator from her mainstream classroom.

Assessment Instruments

B The Oral and Written Language
Scales, 2nd Edition (OWLS-I1;
Carrow-Woolfolk, 2011)

B Expressive Vocabulary Test, 2nd
Edition (EVT 2; Williams, 2007)

B Peabody Picture Vocabulary Test,
4th Edition (PPVT 4; Dunn & Dunn,
2007)

Findings

Oral and Written Language Scales

Oral and Written Language Scales, Sec-
ond Edition (OWLS-1I; Carrow-Woolfolk,
2011} is a norm-referenced assessment to
measure receptive and expressive lan-
guage communication skills in children
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ages 3 to 21. Standard scores are based on
a mean of 100 and a standard deviation
of 15. Therefore, standard scores between
85 and 115 are considered within normal
limits. Results are as follows.

Areas of strength:

B Understands complex sentences
(i.e., The boy she waved to was
sitting).

B Understands prepositions.

B Understands irregular present
perfect tense (i.e., Show me the girl
who has eaten her apple.).

Areas of need:

B Understands inferences related to
world knowledge (i.e., Show me the
picture in which Dad is thinking,
“Too bad she can’t be in the race.”).

m Understands adverbs (i.e.,
hurriedly).

B Understands present progressive
in a negative sentence (e.g., Which
girls have not been raking?).

Oral Expression

Standard score: 101

Percentile rank: 53

Areas of strength:

B Understands complex sentences
{i.e., The boy she waved to was
sitting).

® Understands prepositions.

® Understands irregular present
perfect tense (i.e., Show me the girl
who has eaten her apple.).

Areas of need:

® Use of 3rd person plural personal
pronoun (theirs).

B Use of passive voice.
B Use of irregular past tense,

Oral Composite
Standard score: 96

Percentile rank: 39

Expressive Viocobulary Test

The Expressive Vocabulary Test, 2nd Edi-
tion (EVT-2; Williams, 2007) is a norm-
referenced assessment to measure expres-
sive vocabulary and word retrieval for
individuals from ages 2.6 to 90+. Standard
scores are based on a mean of 100 and a
standard deviation of 15. Therefore, stan-
dard scores between 85 and 115 are con-
sidered within normal limits. Results are
as follows:

Standard score: 101

Percentile rank: 53

Peabody Picture Vocabulary Test

Peabody Picture Vocabulary Test, 4th Edi-
tion (PPYT-4; Dunn & Dunn, 2007) is a
norm-referenced assessment to measure
receptive vocabulary comprehension for
individuals from ages 2.6 to 90+, Standard
scores are based on a mean of 100 and a
standard deviation of 15. Therefore, stan-
dard scores between 85 and 115 are con-
sidered within normal limits. Results are
as follows:

Standard score: 94
Percentile rank: 34

Summary of Language Assessment

Sarah is a 6-year-old girl with a bilateral
sensorineural hearing loss. The results of
these language assessments indicate that
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she has continued to demonstrate lan-
guage progress with her cochlear implant.
Her current receptive and expressive lan-
guage and vocabulary skills are within
normal limits for her age when compared
to her typically hearing peers. However,
her scores do not equal those of her cog-
nitive abilities and therefore do not meet
her potential language abilities. She
has continued needs within the areas of
vocabulary, and receptive and expressive
language use to match the language of her
tvpical hearing such as the skills listed in
this evaluation.

Recommendations

Based on these needs, Sarah needs to con-
tinue receiving the following services:

B Bimonthly auditory-verbal therapy
parent sessions with daily carryover
at home.

B [ndividual sessions with the teacher
of the deaf to preteach vocabulary
and language that will be used in
the mainstream classroom as well
as age-appropriate language targets
she is not comprehending or using.

B [t is appropriate at this lime to
begin to transition her away from
the use of a language facilitator in
the classroom.

B Parents should continue to read
aloud at home for 30 minutes per
day.

W Sarah should continue to wear the
cochlear implant device all waking
hours and pursue aggressive
audiological management.

m Parents, therapists, teachers, and
other caregivers should continue
to provide extensive languape
stimulation in all settings.
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Name: Miguel
Age: 4 years, 1 month
History:

Miguel is a 4-year, 1-month-old Hispanic
male. He was born prematurely at 28
weeks, weighed 4 pounds and required
two weeks in an incubator. His early his-
tory is significant for breathing problems,
jaundice, excessive crying, feeding diffi-
culties, hearing problems, ear infections,
eye/visual problems, colic, and allergies.
Miguel was diagnosed with auditory neu-
ropathy in his left ear at 13 months of age.

Miguel currently lives at home with
his parents and younger brother. He
attends a special needs preschool class-
room. Miguel has a current Individual-
ized Education Program (IEFP) under
developmental delay. Miguel's preschool
teacher reports concerns with doing what
is asked, responding to simple commands,
social skills with peers and adults, lack of
interest in toileting, drawing/handwrit-
ing, understanding language, social use
of language, problem solving, and early
literacy skills,

Miguel was referred to a university
specialty clinic to gain a better under-
standing of his language delays and
to determine if he meets criteria for an
autism spectrum disorder.

Assessment Instruments

®m Test of Auditory Comprehension
of Language, 3rd Edition (TACL-3;
Carrow-Woolfolk, 1998)
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B Aided Language Stimulation
Activities (Drager, 2009)

B Autism Diagnostic Observation
Schedule, Module 1 (ADOS; Lord
et al., 2000)

B Parent Interview

Findings

Test of Auditory Comprehension of Language

Administration of the Test of Auditory
Comprehension of Language (TACL-3;
Carrow-Woolfolk, 1998) was attempted
to assess Miguel’s understanding of lan-
guage. Miguel was asked to identify
common words by pointing to pictures,
which did not require him to use spoken
language; however, the TACL-3 (Carrow-
Woolfolk, 1998) was discontinued due to
difficulty engaging Miguel in the task.

In an effort to gain an estimate of
receptive vocabulary, the clinicians tried
using tangible objects, such as a book,
spoon, cup, duck, and a frog. Objects
were presented two at a time, and Miguel
was asked “Show me __ ?” The clini-
cians modeled how to reach for the corre-
sponding item. This informal assessment
was also discontinued because Miguel
appeared to reach indiscriminately or
toward a preferred object.

Aided Language Activities

Miguel was further assessed for stimula-
bility using aided language boards with a
bubble activity and a balloon activity. This
strategy involved using a communication
board that contained related vocabulary
and picture symbols (or pictures) to com-
municate during an activity. For example,
during the bubble activity, a communica-
tion board with symbols for actions (e.g.,

open, blow, pop) and a symbol for bubbles
was used. Although Miguel attended to
the symbols on the board as the examiners
modeled its use during the bubble activity
(i.e., pointing to pictured vocabulary as
they spoke), he only once spontaneously
pointed to the board to communicate
a request.

During a requesting and choice-mak-
ing activity, the clinicians took turns mod-
eling holding out their hands to request a
cookie. Miguel appeared to observe these
interactions and began to request another
cookie the same way, and on one occa-
sion used the sign for “more.” Miguel’s
request time decreased as the interaction
progressed, which is important because it
demonstrates that with a highly motivat-
ing item (such as a cookie), modeling and
direction, along with wait time, Miguel
will initiate expressive communication in
an appropriate and meaningful way.

Communication

Autism Diagnostic Observation Sched-
ule, Module 1 (ADOS; Lord et al., 2000).
Miguel’s communication attempts were
limited throughout the assessment. He
produced minimal verbalizations, which
were rarely directed toward others. Miguel
used few gestures during the ADOS (Lord
et al., 2000), although he demonstrated
an open-handed reach to request and to
push undesired items away. These ges-
tures were rarely coordinated with eye
gaze. Miguel used his mother’s hand as a
tool and pulled her hand to other desired
objects; for example, he placed her hand
on the bubble gun to activate it.

Social Interaction

Miguel’s social interaction skills were lim-
ited compared to other children his age.
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Although he used eye contact to check in
with others on his own terms, he did not
use it in combination with other behav-
iors, such as wvocalizations or gestures
within social interactions. Although he
showed shared enjoyment by occasion-
ally smiling toward the examiner and his
mother during peek-a-boo and tickling
games, it was difficult for both the exam-
iner and his mother to get him to produce
a purely reciprocal social smile just by
smiling at him. Other than an occasional
smile, Miguel demonstrated rather flat
affect and did not direct facial expressions
toward others. He did not look toward the
examiner after his name was called sev-
eral times, but he did respond to his name
being called by his mother on her second
attempt. The best examples of requests
during the ADOS (Lord et al., 2000) gen-
erally included reaching without eye con-
tact or verbalization or pulling an adult’s
hand to a desired item. Overall, Miguel
demonstrated a slightly unusual quality
of social interaction because his interac-
tions are mainly limited to his interests or
personal demands; however, he did initi-
ate a peek-a-boo game with a clinician.

Summary of Language Assessment

Although the examiners were unable to
use formal testing to assess language skills,
based on previous evaluation reports and
informal observation, it was evident that
Miguel presented with delayed receptive
and expressive language skills. Based upon
the ADOS (Lord et al., 2000) and the paren-
tal report, the assessment team concluded
that Miguel demonstrates communication,
social interaction, and behaviors consistent
with the criteria for a diagnosis of autistic
disorder. Miguel was stimulable for aided

language communication strategies, which
provide him visual support for receptive
input of language, while providing him
with a model of alternative means to com-
municate with available vocabulary.

Recommendations

B Continue current speech and
language services to address
overall delays in communication
development. The following
communicative functions that
emerge before words should be
targeted: behavior regulation
(requesting /protesting objects
and actions), social interaction
{requesting routines, calling,
showing off), and joint attention.
The following communicative
means are also important for
Miguel to develop: contact gestures,
distal gestures, and vocalizations.

B Implement an aided language
communication approach.

B Sing songs and read books with
repetitive lines to encourage Miguel
to initiate communication. After
singing or reading the same song
or book several times, begin to
pause at the repeated line and wait
expectantly for him to fill in the
line by vocalizing or by activating a
speech-generating switch on which
the repeated line is recorded.

® Encourage engagement with others
or joint attention by pointing out
objects and events that interest him.

® Due to communication, social, and
behavioral challenges, Miguel is
likely to benefit from a classroom
setting that includes a structured

and organized environment, a
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predictable schedule of activities,
visual supports, and a low teacher=-
student ratio.

B An Object Exclange Communication
System might also be beneficial
for Miguel in teaching him to
communicate. Use objects for
communication in order to help
Miguel understand that the objects
are symbolic of a request for
ancther object, for an action, or for
an event to take place.

Parents play a crucial role in the assess-
ment process. They act as historians and
informants, Parents must provide an
accurate history of their child’s hearing,
medical, and educational history. They
must act as informants regarding the
child’s current language use, educational,
and therapeutic services, and voice any
concerns they have regarding their child's
progress. Parents must also provide the
clinician with information regarding
their child’s performance (i.e., Is this typi-
cal behavior?), the need for breaks, and
potentially regulate the child’s behavior
during testing. They provide any relevant
information needed to support the com-
prehensive assessment of language for the
child with hearing loss.

FEONGESIO
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Assessing the language and vocabulary
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CHAPTER 7

Psychoeducational Assessment

Susan Randich

(RS J

B Psychoeducational evaluation of

children with hearing loss can be used
to assess cognitive, language, and
academic skills as well as to diagnose
secondary challenges including
learning disabilities, intellectual
disabilities, and behavioral issues.
Evaluation provides an understanding
of the child as an individual and a
learner in order to better support the
child in the educational setting.

An effective psychoeducational
evaluation integrates formal test
results with the child’s history,
previous evaluations, behavioral
observations, and parent and teacher
experience with the child in order

to provide a better awareness of a
child’s functioning across multiple
dimensions—cognitive, linguistic,
academic, and /or emotional /
behavioral—that affect ability to
access curriculum and learn in school.
Although standard intellectual,
academic, and behavioral instruments
can be used successfully to assess
children with hearing loss, the choice,

administration, and interpretation

of tests are all dictated by the child’s
level of hearing loss and language
proficiency. For this reason the
clinician performing the evaluation
should have experience with the
evaluation of children with hearing
loss who use listening and spoken
language to communicate, The
psychologist must be knowledgeable
in choosing and interpreting tests with
children with hearing loss.

Use of inappropriate instruments

and uninformed interpretation of
tests with children with hearing loss
can result in erroneous conclusions
and diagnoses, The central challenge
for the psychologist in performing
psychoeducational evaluation for

this population lies in determining

to what degree the child’s struggles
reflect language delay secondary to
the hearing loss, and to what degree
the problems may reflect comorbid
disorders.

In order to be useful, the results of the
evaluation must be communicated

to a diverse audience that includes
parents, teachers, other elinicians, and
the student. The clinician needs to be
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aware of the varied needs of all these
individuals in report-writing as well
as face-to-face communication.

This chapter discusses the psychoeduca-
tional evaluation of children with hear-
ing loss who use listening and spoken
language (LSL) as their method of com-
munication. There are a number of guides
for the psvchoeducational assessment of
children with hearing loss (Braden, 2005;
Metz, Miller, & Thomas-Presswood, 2010;
Sattler & Hardy-Braz, 2002), but although
these resources mention children who
communicate orally, the emphasis is
on children who use some form of sign
language as their primary method of
communication. There is limited informa-
tion available on the assessment of chil-
dren who use LSL to communicate and
learn.

When children with hearing loss
are identified early, fitted with appro-
priate hearing technology, and provided
with family-centered early intervention
services from properly trained profes-
sionals, most are able to progress at age-
appropriate rates (Kennedy et al., 2006;
Moeller, 2000; Yoshinaga-Itano, Sedey,
Coutler, & Mehl, 1998), and require
fewer special education services by the
time they enter elementary school. Many
positive outcomes are associated with
early identification and intervention,
including better language, speech, and
social-emotional development, than later-
identified children; more typical rates of
cognitive development; and lower paren-

tal stress as the child acquires language
and increases communication (Dornan,
Hickson, Murdoch, Houston, & Constan-
tinescu, 2010; Geers, 2006; Niparko et al.,
2010; Yoshinaga-Itano & Gravel, 2001).

Likewise, children who receive
cochlear implants early and receive high
quality early childhood services often
develop similarly to typical peers (Geers
& Hayes, 2011; Geers & Sedey, 2011) and
may never be referred for psychoedu-
cational evaluation. As Edwards (2007)
notes, however, children with hearing
loss and other comorbid diagnoses are
increasingly receiving cochlear implants,
and additional problems may become
apparent after a child is implanted. Often,
there is a question of differential diagnosis
of intellectual disability, a language disor-
der in addition to the hearing loss, atten-
tional issues, or specific learning disorder.
Psychoeducational evaluation has a role
in the assessment and diagnosis of all of
these conditions.

Psychoeducational evaluation is of-
ten identified as “testing.” It is better
defined, however, as the process of using
a combination of tests, measurements,
and observations to develop a better
understanding of a child’s functioning
across multiple dimensions—cognitive,
linguistic, academic, and/or emotional/
behavioral—that affect ability to access
curriculum and learn in school (Pohl-
man, 2008). Psychoeducational evalua-
tion typically includes some measure of
general cognitive potential as an anchor
to help determine what expectations may
be appropriate for a child’s academic
and/or linguistic functioning. Cognitive
processing, including memory, visual
or auditory processing, or visual-motor
ability may also be assessed. Evaluation
usually addresses academic skill devel-
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opment in the areas of reading, written
expression, and mathematics. For chil-
dren with hearing loss, language profi-
ciency is addressed, from basic interper-
sonal communication to higher-level oral
and written discourse skills. Finally, the
evaluation may include an assessment
of behavior, including adaptive behavior
skills, social-emotional functioning, activ-
ity level, attention, and executive skills.
Psychoeducational assessment is dif-
ferent from both classroom assessment
and group-administered standardized
assessment. Unlike classroom evalua-
tion (i.e., quizzes, chapter tests, etc.), psy-
choeducational testing is standardized.
Standardization in test procedure and the
availability of norms allows comparisons
both with other children and with other
tests taken by a specific child. (See Chap-
ter 2.) The student can be compared to
typical children of the same age or grade
level to determine whether skills and abili-

Table 7-1. Using Standard Scores

ties are at expected levels of development.
It is also possible to compare the student’s
abilities across various skill areas. Finally,
standard scores allow an assessment of
the child’s growth and development over
time (Table 7-1).

Unlike group standardized testing,
psychoeducational assessment is con-
ducted in a one-on-one setting with the
student, so that the clinician is able to
make observations about the child’s
behavior and functioning that may help
to pinpoint areas of specific strength and
weakness in cognitive and academic skills.

In the public setting, psychoedu-
cational evaluation is an important tool
in determining the child’s eligibility for
a range of special education services.
Besides assisting with educational diag-
nosis, psychoeducational evaluation may
suggest appropriate therapeutic interven-
tions such as speech therapy or occupa-
tional therapy. In both public and private

Comparisons Examples

e |s the child intellectually gifted?

P =

g e How similar are the child's language skills to those of his or her

= . . . hearing peers?

S | Comparisons with hearing peers L L. . .

2 e s this child's activity level typical for children of the same age

2 and sex?
e |s the child ready to transition into a general education setting?
e s the child's memory as strong as would be expected given his or

her cognitive ability?

o | Comparisons across skill areas ® |s the child's language ability commensurate with his or her

= intelligence?

% e What are the child's areas of academic strength and weakness?

c

£ e |s the child making progress toward “closing the gap" with

= B . 6 hearing peers in language?

omparisons across time . . .
P e Has the child made expected growth in reading skills over the
past year?
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school contexts, evaluation also provides
a better understanding of the child as a
learner and communicator and allows
teaching to be individualized to the needs
of the child. It can also monitor the prog-
ress of the child in language acquisition
and academic skills development, and can
be a useful tool in assessing when or the
degree to which a child is ready to transi-
tion into a general education setting,

Limitations of Tests and the
Mecessity of Multiple
Sources of Information

In interpreting psychoeducational tests,
it is important to remember that tests are
powerful but imperfect tools. Every test
incorporates some level of measurement
error, so that formal tests scores are best
considered an estimate of the child’s true
abilities. The observations and judgment
of the clinician are crucial in interpreting
the meaning of test scores.

Ethics require that a diagnosis is never
made on the basis of a single test {Ameri-
can Psychological Association, 2010).
A good psychoeducational evaluation uses
and integrates multiple sources of data,
including not only current test results, but
also behavioral observations, parent and
teacher reports, and results of previous
testing, Because the assessment of children
with hearing loss can be especially chal-
lenging, the evaluator may elect to use a
battery that will include selected subtests
or portions of several different tests.

Evaluator Qualifications

Psychoeducational assessment of a child
with a hearing loss is a complex process
that requires an understanding of the
dynamics of hearing loss and amplifica-
tion, a familiarity with language and aca-
demic skills development in children with
hearing loss, and an awareness of how
these issues impact evaluation results. The
clinician should have experience with the
evaluation of children with hearing loss
and in particular should have experience
in working with children with cochlear
implants. The psychologist should also
be knowledgeable in choosing and inter-
preting tests with children with hearing
loss. In the absence of this expertise, the
evaluator would benefit from consulta-
tion with an expert or working under the
supervision of a knowledgeable practitio-
ner (Krouse & Braden, 2011).

Planning the Evaluation

The assessment of the child begins with
a clear definition of the referral ques-
tion. Referral may originate with a ther-
apist, an educator, or a parent, and may
result from disappointing progress in the
child’s development of language and/
or academic skills or concerns about the
appropriateness of the child’s current
educational placement and/or services.
Parents or educators may be seeking an
assessment for Attention-Deficit/Hyper-
activity Disorder (ADHD) or a specific
learning disability. There may be explicit
or unspoken questions about whether the
child has an intellectual disability or is
exhibiting symptoms of an autism spec-
trum disorder. It is important to spend
adequate time with parents and teach-
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ers or therapists in order to fully under-
stand their concerns about the child and
what questions are to be addressed by
the evaluation.

The second step in preparing for
the evaluation is the review of records
(Table 7-2). It is important to review the
child’s birth history, the cause of hearing
loss if known, and the age at diagnosis.
Knowledge of the child’s history with
amplification—for example, when ampli-
fied or implanted and how consistently
the device was or is worn—is essential
in assessing whether a language delay is
attributable to lack of access to sound or
to processing deficits intrinsic to the child.
Similarly, it is crucial to know the child’s
history of therapeutic intervention and
education. The difficulties of a child who
was implanted early and had consistent
LSL services since implantation would be
interpreted very differently from a child
who was implanted late, has been taught
using Total Communication, or has had
minimal intervention after implantation.
Finally, the psychologist should examine
any previous evaluation records, includ-

Table 7-2. Case History Review

Review of History

® Prenatal and birth history

® Presence of any ilinesses or additional disabilities
o Attainment of major developmental milestones

® Cause of hearing loss

® Age of diagnosis of hearing loss

® History of amplification

* Type of current amplification

¢ Consistency of use of amplification

o Educational/therapeutic history

e Previous psychoeducational evaluations

e Previous language evaluations

ing psychoeducational reports and speech
and language evaluations.

In evaluating a child with hearing
loss, it is vital that the clinician under-
stand the level of the child’s current audi-
tory ability. Children with hearing loss
vary widely in their unaided loss, method
of amplification, aided detection, and abil-
ity to use hearing to comprehend speech.
Some children with cochlear implants are
able to function quite well using audition
alone, but other children may need to use
speechreading to supplement listening to
a greater or lesser extent. In evaluating a
child with hearing loss, the evaluator will
need to ensure that the child’s equipment
is working properly and to be aware of
the degree to which the child depends on
speechreading. A quiet room with good
lighting is also essential.

Some prior knowledge of the child’s
language competence is also necessary for
planning the evaluation, choosing a test
battery, and interpreting tests. For a child
with communication competence close to
that of hearing peers, a standard test bat-
tery and standard administration is gener-
ally possible. For a child with significantly
delayed or impaired language, however,
both test administration and interpreta-
tion will be affected, with concerns raised
about the child’s ability to understand
instructions and comprehend test items
as well as ability to adequately demon-
strate the skills or knowledge he or she
possesses.

Use of Accommodations and
Modifications in Testing

To obtain an accurate assessment of the
student’s abilities and skills, the clinician
may sometimes elect to make changes to
the test format, administration, or con-
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tent. The term accommodation is used
to describe an alteration of environment,
format, or equipment that allows an indi-
vidual with a disability to gain access to
content. A key principle is that accommo-
dations should affect features of the test
that are related to the disability but should
not change the construct being measured.
The term modification is used to describe
a change in the administration or actual
content of the test made in such a way
that both students with disabilities and
typical students would potentially ben-
efit (Case, 2008). In practice, it can be dif-
ficult to differentiate between accommo-
dations and modifications when testing
children with hearing loss. For example,
in a test of math reasoning in which word
problems are administered orally, provid-
ing items in print is an accommodation
aimed at decreasing the degree to which
the auditory comprehension of a child
with hearing loss affects the result. How-
ever, this accommodation also provides
the stimulus to the student for a longer
period of time, making fewer demands
on the child’s working memory as well
as compensating for processing slowness,
changes that might also improve the per-
formance of a typical child being adminis-
tered the test. Accommodations by defini-
tion alter standardized testing procedures,
and there is usually no way of knowing
exactly how or to what degree they affect
the validity of the resulting scores (Sattler
& Dumont, 2004).

In spite of these concerns, accommo-
dations can provide important diagnostic
information, particularly for children with
complex needs and /or serious language
delays (Sattler & Dumont, 2004). They
should, however, be used as infrequently
as possible and only to the degree neces-
sary. Case (2008) provides a summary of
possible accommodations, with an anal-

ysis of the degree to which each accom-
modation would be likely to change the
construct measured. If the clinician elects
to use accommaodations, he or she will
need to record and justify the use in the
evaluation report and interpret the re-
sulting scores in light of the accommoda-
tions. If accommodations are used, the
resulting score should be interpreted with
caution, as a rough estimate of the stu-
dent’s true ability in the construct being
measured. The more that the clinician
deviates from standardized procedure,
the more likely it is that scores obtained
may be inflated.

Behavioral Observations

Observations of the child are a fundamen-
tal aspect of the psychoeducational eval-
uation, providing information about the
child that is not available from test scores.
Through observation and interaction
with the child, the psychologist will gain
important information about the child's
speech and language skills (Table 7-3).
The clinician can also develop a sense of
the child’s ability to interact with an adult
in a cooperative fashion, motivation to
perform well, and ability to engage witha
cognitive task: Does the child enjoy prob-
lem-solving? Is the child self-confident or
a "discouraged learner”? By observing
the child as he or she engages in various
kinds of problem-solving and academic
tasks, the psychologist can observe the
student’s level of organization, how the
student approaches tasks, and whether
the student uses any kind of compensa-
tory strategies.

It is also important to observe the
child’s activity level, attention, and task
focus during testing, both within and
between tasks. The child’s level of atten-
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Table 7=3. Behavioral Observations

Interpersonal
skills

Eye contact

Cooperation with an adult
Affect and emotional
respansventss

* Self-confidence

* Sense of humor

Language
and audition

Ability to use listening to
understand speech

* Accommodations necessary for
comprehension {speechreading,
print)

= Speech intelligibility

* Language comprehension

# Expressive abilities

* Conversational skills

* Language pragmatics

Cognition = Ability to engage with a
cognitive task

* Lewvel of organization

* Perseverance and frustration
telerance

# |se of compensatory strategies
Attention and = Activity level
task-focus = Visual vs, aural distractibility
+ Daydreaming
* Meed for cues or redirection

ton during various activities can be diag-
nostic. Sometimes children will be partic-
ularly restless or inattentive when the area
of deficit is being assessed; behavior may
regress during tasks that are challenging
because the student has learned that diffi-
cult tasks can be avoided by oppositional
behavior or emotional outbursts. Finally,
careful observation can discern strengths
of the child, such as sense of humaor, intel-
lectual curiosity, interpersonal skills, per-
severance, or frustration tolerance, which
can be used to offset or compensate for

areas of weakness. All of the above are
qualities that can only be assessed by obser-
vation, rather than by formal test results.

Formal testing in a psychoeducational
evaluation generally begins with an intel-
ligence test that will provide a measure of
the child’s general nonverbal intellectual
potential. Intellectual testing provides
information about the child's cognitive
strengths and weaknesses and assesses
for the presence of processing deficits
that can affect learning. This score will
also act as an anchor that will offer the
evaluator some sense of where the stu-
dent should be functioning linguistically
and academically.

The cognitive assessment of children
with hearing loss has historically been
controversial. Individuals with hearing
loss tend to score similarly to hearing peers
on nonverbal IQ measures. For example,
a review of 324 studies of intelligence
scores of individuals with hearing loss
found a mean nonverbal [0 of 97.14, very
close to the mean of 100 (Sattler & Hardy-
Braz, 2002). Individuals with hearing loss,
however, even when educated orally,
often score significantly below average
on verbal intelligence measures, typically
greater than 15 points or one standard
deviation below the mean (Braden, 2005;
Krouse & Braden, 2011). Administration
of the verbal sections of intelligence tests
has been seen as unfair for individuals
with hearing loss, and the recommenda-
tion has sometimes been that the verbal
subtests not be administered. Yet, modern
conceptualizations of intelligence posit
that verbal ability is a key component
of general intelligence, and verbal skills
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are seen as being integral to higher-order
thinking (Horn & Cattell, 1966; Krouse
& Braden, 2011). Success in school tends
to be much more closely correlated with
verbal IQ scores than with nonverbal IQ
scores, and children with hearing loss
have historically had low reading scores
and poorer academic outcomes (Sattler &
Hardy-Braz, 2002).

The above issues indicate that both
verbal and nonverbal portions of intel-
ligence tests provide valuable informa-
tion and should be administered to chil-
dren with hearing loss, but that the two
domains be interpreted differently. In
general, it is recommended that the non-
verbal portions of intelligence tests be
interpreted as the best estimate of general
intelligence, and that the verbal score be
interpreted as a measure of acquired lan-
guage (Akamatsu, Mayer, & Hardy-Braz,
2008; Braden, 2005; Simeonsson, Wax, &
White, 2001). Since verbal and nonver-
bal scores are seen as assessing different
domains in children with hearing loss, a
“Total 1Q” that combines the two is not
considered an unitary ability and should
not interpreted as such (Flanagan &
Kaufman, 2009).

Measures of Intelligence

Most modern intelligence tests are based
on the Horn-Cattell-Carroll (CHC) model
of intelligence (McGrew, 2005). With the
use of this model, the verbal subtests are
seen as tapping crystallized intelligence,
defined as the individual’s store of ac-
quired knowledge and ability to reason
and communicate verbally. The nonverbal
abilities include fluid reasoning, defined
as the ability to recognize patterns and
use inductive and deductive reasoning to
solve novel problems not taught in school,

and visual-spatial processing, defined as
the ability to perceive, analyze, and think
with visual patterns, including the abil-
ity to mentally manipulate, store, and
recall visual representations. Two other
key cognitive abilities tapped by modern
intelligence tests are short-term/working
memory, the ability to hold information
in mind while using it to solve problems,
and processing speed, the ability to per-
form simple cognitive tasks quickly and
accurately, requiring focused attention
and concentration.

In the assessment of the nonverbal
skills of a child with hearing loss, admin-
istration of the nonverbal subtests of one
of the comprehensive intelligence tests
usually provides adequate measures of
nonverbal fluid reasoning, visual-spatial
reasoning, and processing speed. How-
ever, for a child with minimal language
skills, behavioral issues, suspected intellec-
tual disability, motor limitations, or other
complex issues, a specialized nonverbal
cognitive test may be used by itself or to
supplement the standard intelligence test.

The Wechsler family of intelligence
tests, including the Wechsler Preschool
and Primary Scale of Intelligence, 4th Edi-
tion (WPPSI-IV; Wechsler, 2013), normed
for children ages 3 through 7;11; the
Wechsler Intelligence Scale for Children,
4th Edition (WISC-IV; Wechsler, 2003a),
normed for ages 6 through 16;11, and the
Wechsler Adult Intelligence Scale, 4th Edi-
tion (WAIS-1V; Wechsler, 2008), normed
for individuals 16 and older, are the most
widely researched and commonly used
tests for evaluating individuals with
hearing loss (Braden, 2005). Each of the
Wechsler scales provides a verbal score as
well as scores for working memory and
processing speed. The WISC-IV and the
WAIS-1V provide a Perceptual Reasoning
Index that incorporates both fluid reason-
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ing and visual-spatial ability, while the
WPPSI-IV provides separate index scores
for fluid reasoning and visual-spatial rea-
soning. Krause and Braden (2011) provide
evidence for the reliability, as well as pre-
liminary evidence for the validity, of the
WISC-1V with students with hearing loss.

The Stanford-Binet, Sth Edition (SB-5;
Roid, 2003) is an intellectual measure
normed for individuals age 2 years
through adulthood. It includes measures
of fluid reasoning, knowledge, quantita-
tive reasoning, visual-spatial processing,
and working memory, with each domain
measured with both verbal and nonver-
bal subtests. The nonverbal general intel-
ligence scale thus represents all of the pri-
mary areas of the CHC model. It is notable
that the SB-5 is one of the only intelligence
tests that includes a nonverbal measure of
crystallized intelligence (Braden & Atho-
nasiou, 2005; Roid & Pomplun, 2005).

The Waoodeock-Jolnison, 3rd Edition
(WI1-3: Woodeock, McGrew, & Mather,
2001) is a set of tests, normed for indi-
viduals aged 3 years through adulthood,
which assesses general intellectual ability,
specific cognitive abilities, oral language,
and academic achievement. The intel-
lectual battery includes a "low wverbal”
scale of general intelligence. A drawback
for use with students with hearing loss is
that, while it is possible to obtain a score
for visual-spatial processing with non-
verbal subtests, the fluid reasoning scale
includes both verbal and nonverbal sub-
tests (Schrank, 2005).

The Kaufman Assessment Battery for
Children, 2nd Edition (KABC-II; Kauf-
man & Kaufman, 2004) is grounded in
dual theoretical foundations, the CHC
model as well as the neuropsychologi-
cal model that includes sequential and
simultaneous processing, learning, and
planning (Kaufman, Kaufman, Kaufman-

Singer, & Kaufman, 2005). Similar to the
W] L, the KABC-1I includes a nonverbal
general intelligence score, but the struc-
ture of the composite scores does not
afford an easy assessment of verbal versus
nonverbal abilities,

Accurate assessment of a child with
a hearing loss may necessitate the use of
a nonverbal intellectual test. Available
tests include the Leiter-111 (Roid, Pom-
plun, & Koch, 2013), the Wechsler Non-
verbal {(WNV; Wechsler & Naglieri, 2006),
the Universal Nonverbal Intelligence Test
(UMIT; Bracken & McCallum, 1998), and
the Comprehensive Test of Nonverbal
Intelligence, 2nd Edition (CTOMNI-2; Ham-
mill, Pearson, & Wiederholt, 2008). Each
of these tests is designed to be culturally
neutral and nonlanguage dependent in
both instructions and content. In addition,
some of these tests are designed to have
reduced motor demands, making them
useful with children who have cerebral
palsy or other motor impairments.

In addition to comprehensive cogni-
tive tests, it may be useful to assess the
child's skills in specific processing areas.
Visual-motor integration is a key skill for
learning to print and write and is often
assessed using The Beery-Buktenica De-
velopmental Test of Visual-Motor Integra-
tion, 6th Edition (Beery, Buktenica, &
Beery, 2010). The psychologist may also
elect to administer a memory scale, such as
the Children’s Memory Scale (CMS; Cohen,
1997). The CMS provides an assessment
of the child’s abilities in auditory /verbal
versus visual memory, as well as short-
term wversus long-term memory. How-
ever, this test is not designed to be admin-
istered to individuals with hearing loss,
and interpretation of the auditory/verbal
memory tasks is problematic with chil-
dren who have hearing loss and/or lan-
guage delay. The psychologist will need to
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interpret results tentatively, especially in
the auditory /verbal areas, in light of the
student’s ability to hear and understand
the stimuli. Finally, a test of phonological
processing such as the Comprehensive Test
of Phonological Processing, 2nd Edition
(CTOPP-2; Wagner, Torgesen, Rachotte, &
Pearson, 1999), may be helpful in assess-
ing children suspected of having dyslexia.
Again, this test does not have data to sup-
port use with children with hearing loss
and the experienced clinician will need to
rely on clinical judgment in interpreting
the results of the test.

Practical Considerations
in Cognitive Testing

Sattler and Dumont (2004) provide exten-
sive instructions for administering the
WISC-IV and WPPSI-III Perceptual Orga-
nization (nonverbal) scales to children
with hearing loss, including written task
instruction, instructions for pantomim-
ing directions, and examples for extra
practice. In my experience of administer-
ing the Wechsler tests to students with
hearing loss who use LSL, however, this
author has found that significant modi-
fications or accommodations are not
typically necessary for the nonverbal por-
tions. On occasion, extra practice items
may be effective in helping students learn
the task. For older children, this can often
be accomplished by dropping back and
administering earlier items normed for
vounger children. The Digits Backwards
(repeating strings of digits in reverse) sub-
test can sometimes be difficult to explain
to younyg children with limited language
who may not understand the word “back-
ward.” In this case it can be helpful to use
print to explain the task.

Interpreting Cognitive Test Results

In interpreting intelligence test results,
the nonverbal composite score is consid-
ered to be the best estimate of the child’s
general intellectual potential, as dis-
cussed in an earlier section. In general,
the more consistent the scores are across
nonverbal subtests, the more confidence
the evaluator can place in the resulting
composite score as a valid measure of
the child’s intellectual potential (Flana-
gan & Kaufman, 2009), When subtest
scores are significantly different from one
another, the profile may reflect the pres-
ence of processing weaknesses, and the
nonverbal composite score may not be an
adequate measure of the child’s potential.
Additionally, although the subtests mea-
suring working memory and processing
speed provide important information, it
is important to remember that scores on
these subtests are often depressed in chil-
dren with a variety of problems, includ-
ing ADHD, learning and memory prob-
lems, and hearing loss (Pisoni et al., 2008).
These scores should not be considered a
measure of general intelligence for chil-
dren with hearing loss.

N Gl GRS SRR S RN

Although an in-depth assessment of a
child’s language skills is typically under-
taken by the speech-language patholo-
gist, a standard psychoeducational bat-
tery provides a great deal of data about a
child’s language proficiency that may not
be tapped in standard language tests such
as the Clinical Evaluation of Language
Fundamentals, 5th Edition (CELF-V). Spe-
cifically, the verbal scales of the standard
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intelligence tests provide information
about the child’s complex language and
discourse skills. The student’s ability to
comprehend and respond to questions of
increasing length and complexity, store of
verbal knowledge, and ability to express
ideas and complex thoughts in words
are crucial to functioning in an academic
environment.

An understanding of the historically
poor academic outcomes for children with
hearing loss may be provided in the con-
cepts of basic interpersonal communica-
tion skills (BICS) and cognitive-academic
language proficiency (CALP; Cummins,
2008). BICS refers to primary, face-to-face
language interaction that occurs in home
or social settings. This language is typi-
cally about the here-and-now and uses
basic, high frequency vocabulary, and
relatively simple sentence structures.
In contrast, CALP is the language that
allows individuals to communicate about
topics that are distant in time and space.
It uses low frequency, abstract, and often
technical vocabulary as well as complex
sentence structures. Academic areas in-
cluding math, science, and social stud-
ies require skills such as conceptual and
categorical thinking, consideration of evi-
dence, manipulation of information, and
logical argument that necessitate CALP.
Although BICS can be used to read and
write about familiar topics, as a child pro-
gresses through school CALP is increas-
ingly required to discuss, read, and write
about academic content. While children
with hearing loss, especially children
with good access to sound using cochlear
implants or hearing aids, typically have
adequate BICS, they are often weak in
CALP, explaining the common experience
of disappointing academic progress (Aka-
matsu et al., 2008).

Assessing Academic Language Skills

Akamatsu and colleagues (2008) argue
that verbal portions of published intelli-
gence tests are generally a good measure
of CALP, and that while general intelli-
gence in individuals with hearing loss is
best estimated by a nonverbal measure,
the verbal scores provide an important
measure of the student’s academic lan-
guage, including the ability to compre-
hend increasingly complex sentence and
question forms, the ability to express com-
plex thoughts and ideas in words, verbal
knowledge, vocabulary, and verbal rea-
soning skills.

For children with hearing loss, the
difference between the child’s nonverbal
and verbal scores on an intelligence test
has traditionally been seen as a useful
index of the gap between the student’s
intellectual potential and the level of his
or her language development. Ideally,
we would like to see the verbal and non-
verbal scores of children with hearing
loss as small as possible. For comparison
purposes, in typical hearing children the
difference between the WISC-IV Percep-
tual Organization (nonverbal) Index and
Verbal Comprehension (verbal) Index is
generally less than 10 points. A difference
of 10 to 12 points, depending on the age
of the child, would be considered statisti-
cally significant, and differences of 20 or
more points would be seen in less than
about 6% of children (Wechsler, 2003b).

In addition to the information about
language skills provided by the verbal
portions of intelligence tests, commonly
used academic achievement tests such
as the Wechsler Individual Achievement
Test, 3rd Edition (WIAT-1II) and the Wood-
cock-Johnson IlI Tests of Achievement
(WJ III) include measures of receptive
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and expressive language, which may be
helpful in assessing the child’s language
skills as applied in a classroom situation.
At the same time, some of these may be
redundant with similar tasks on language
tests such as the CELF-5 (Semel, Wiig, &
Secord, 2013). For example, many of the
WIAT-III Oral Language tasks, such as
repeating oral sentences, are shorter ver-
sions of CELF-5 subtests. If the child is
being administered a language test as part
of the assessment battery, administration
of these language portions of the achieve-
ment test may be unnecessary.

Practical Considerations

For children with receptive language weak-
nesses but some reading ability, compre-
hension of verbal items on intelligence
tests can be improved by providing the
test items in print as well as orally. This
accommodation provides a visual stimu-
lus and makes the stimulus available to
the student for a longer period of time, but
the child still must comprehend the ques-
tion, have the necessary information, and
express the knowledge in words. Provi-
sion of items in print is best accomplished
by presenting each test item on a sepa-
rate index card (Sattler & Dumont, 2004).
In certain cases, it may be helpful to test
limits on verbal items by simplifying the
wording of questions, although this is a
modification that clearly changes the con-
tent of the test. Because the above practices
deviate from standardization procedures,
the validity of the obtained score will be
affected to a greater or lesser degree. If
the clinician is trying to gain an accurate
comparison of the verbal abilities of the
student with those of hearing peers (for
example, to determine the child’s readi-

ness to transition into a general education
setting), standardized procedures must
be followed. For a student with delayed
language, however, these adaptations can
provide some discrimination of whether
the child’s poor performance reflects
language comprehension deficits versus
deficits in acquired knowledge. They can
also result in useful information about
what kinds of accommodations (such as
use of print) may be helpful to the child in
the classroom.

Individually-administered academic
achievement tests allow an in-depth
assessment of a student’s acquired aca-
demic skills and abilities. Comprehensive
academic achievement tests are typically
organized around the domains delineated
in the Individuals with Disabilities Edu-
cation Act (IDEA): basic reading (word
recognition and decoding), reading com-
prehension, math reasoning, math com-
putation, written expression, and oral lan-
guage. The most commonly used tests are
conormed with cognitive tests (for exam-
ple, the WIAT-III with the WISC-IV). This
means that the intelligence test and the
achievement test are normed on the same
sample of test-takers, facilitating compari-
son of scores across the two measures.
Use of academic achievement tests
allows a comparison of the child with
hearing students of the same age or grade.
Because the tests are individually admin-
istered, the evaluator is able to observe
the child engaged in a variety of academic
tasks, providing an assessment of key aca-
demic subskills, as described in Table 7—4.
The clinician can also discern the impact
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Table 7-4. Academic Subskills

Reading Math

Written Expression

Phonemic awareness

Sound-symbaol association

Inferential comprehension

Number sense

Quantitative reasening

Derading Math facts wiitlng;

Fluency Math procedures Spelling

Reading vocabulary Math concepts optial iextho and:plusteutisn
Factual comprehension Waord problems VANt hang e stacice

Sound-symbal association

Graphomatar ability [printing/

Ideas and content

of language delay versus processing defi-
cits, as well as the effects of attention,
motivation, persistence, and so forth, on the
child’s performance. This deeper and more
nuanced assessment of the child’s read-
ing, writing, and math skills can be used to
pinpoint areas of specific deficit and allow
an individualized and targeted approach
to remediating specific skill deficits.

The choice of an academic achieve-
ment battery will depend on the referral
question as well as the language profi-
ciency of the child. In general, the closer
the student is to being at age- and grade-
expectation, the more standard the battery
can be. For example, a student who is in
a full-time LSL day program and is being
considered for mainstreaming should
be administered the achievement test
conormed with the cognitive test used,
without modifications or accommoda-
tions, in order to obtain a clear assess-
ment of how this child’s abilities compare
with typical peers in a general education
setting. On the other hand, students with
language delays or who are suspected of
having learning disabilities may require a
more complex, cross-battery assessment
in order to tease out issues of language

proficiency as well as academic strengths
and weaknesses.

A central issue for clinicians in choos-
ing appropriate tests for children with
hearing loss is that of the item format of
the test (Overton, 2006). Published tests
use various formats for assessing skills
and knowledge. Input format refers to
the way the child is presented with the
items. The input format may be visual
(print and/or pictures) or auditory (the
examiner asks a question or presents a
verbal stimulus). Output format refers to
the way the child is asked to respond. The
child may be allowed to give a nonverbal
response, such as pointing to a picture or
word in print, or may be required to write
or verbalize a response. The response may
be a forced choice within a closed set of
responses, or it may be open-ended. The
student may be able to respond in one ora
few waords, or may be required to provide
longer response. Test instructions them-
selves may contain complex language,
or may use simple language and afford
visual demonstration. For a child with a
serious language delay, tests that are heav-
ily language-loaded may not actually tap
the skill or knowledge that the instrument
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is designed to test (i.e., memory, reading
skill, math competence), but may rather
primarily reflect the level of the child’s
acquired language.

For children whose delayed language
affects reading and writing skills, the use
of a diagnostic reading or written expres-
sion tests incorporated into one of the
newer language tests such as the OWLS-
1l (Carrow-Woolfolk, 2012) or the CELF-5
(Semel et al., 2013) can be wseful. These
tests target the lexical /semantic, syntactic,
supra-linguistic, and pragmatic aspects of
reading and written expression and allow
an analysis of how deficits in specific lan-
guage areas are affecting literacy.

[ HEAVAONAL ASSESS BN
ey L o el i G s 10 et e

A complete understanding of a child with
hearing loss often requires the use of one
or more behavioral measures. Behav-
ioral measures fall into three general cat-
epories: tests assessing general emotional
and behavioral functioning; tests tapping
attention, task focus, and executive func-
tioning; and tests that assess adaptive
skills. There is overlap, however, among
the tests.

Behavioral tests are generally in
the form of questionnaires designed to
be completed by the child’s teachers and
parents. Self-report forms are available
for children who have adequate read-
ing skills, generally upper elementary
and high school age. Potential problems
with the use of behavioral inventories
include inter-rater reliability and possi-
ble response bias (Reynolds, Livingston,
& Willson, 2006). A well-developed test
will include scales that assess whether
the rater tended to either exaggerate or

deny problems in the child, or was incon-
sistent in responding, indicating possible
problems with the rater s comprehension
of items. Best practices across all of these
measures call for the tests to be completed
by multiple observers in multiple settings
{Barkley & Edwards, 2006; Reynolds et al.,
2006). Thus, the child’s behavior should
be rated in the home as well as by several
raters in the school environment, if pos-
sible. The clinician can have greater confi-
dence in the results of testing when two or
more sources of information are available
and provide generally consistent ratings.
When the use of multiple raters results in
conflicting data, it is useful to resolve the
differences, possibly by interviewing the
raters. Questioning the informant about
specific iterns can help determine whether
differences are due to confusion or mis-
understanding by the rater, to biased
responding, or to a true difference in the
child’s behavior from one environment to
another (Harrison & Oakland, 2003k).

Measures of General Behavior

General or "omnibus” behavior rating
scales tap a broad range of emotional and
behavior symptoms. They are sensitive
to both internalizing problems such as
anxiety and depression and externalizing
problems such as hyperactivity and oppo-
sitional or aggressive behavior. Behavior
rating scales are commonly used for clini-
cal diagnosis and educational classifica-
tion (Reynolds et al., 2006). However, they
can also be useful in better understand-
ing and managing behavioral issues in
the classroom. For example, a child who
presents with aggressive or oppositional
behavior may be found to have underly-
ing depression or anxiety.
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The Behavior Assessment System for
Children, 2nd Edition (BASC-2; Reynolds
& Kamphaus, 2004) is a multimethod,
multidimensional instrument used to
evaluate behavior and self-perceptions
of children and young adults ages 2
through 25 years. It includes parent and
teacher rating scales, a self-report scale
for older children and adolescents, a
structured developmental history form,
and a form for recording and classifying
directly observed classroom behaviors.
The BASC-2 includes items that tap both
positive, adaptive behaviors and nega-
tive, problematic, or clinical behaviors.
It yields quantitative composite scales,
including adaptive skills, internalizing
problems, externalizing problems, and
school problems. The BASC-2 Manual
states that it can be used to assess behav-
ioral and emotional issues in children with
sensory impairments such as hearing loss,
but also asserts that the interpretation of
test scores for these children requires spe-
cialized training and expertise.

The Achenbach System of Empiri-
cally Based Assessment (ASEBA; Achen-
bach, 2009) is a comprehensive system
that assesses competencies, adaptive
functioning, and behavioral, emotional,
and social problems in individuals ages
1% years through adulthood. There are
forms for parents, caﬂagivers_. and teach-
ers as well as a self-report form. The
ASEBA is administered as paper-and-
pencil behavioral inventories that yield
quantitative scores. It also includes open-
ended questions that offer opportuni-
ties for respondents to document their
own concerns about the child as well as
their perceptions of the child’s strengths
and weaknesses, providing information
that may not be captured by quantitative
scores alone. The ASEBA has been used in

a I_‘Lumber of clinical studies that involve
children with hearing loss (zee, for exam-

ple, Barker et al., 2009; Vostanis, Hayes,
Du Feu, & Warren, 1997},

Measures of Activity Level,
Attention, and Executive Ability

Although general behavioral tests include
scales that tap hyperactivity, impulsivity,
and attention, tests that specifically assess
for hyperactivity and attention deficit are
often helpful in evaluating children for
ADHD. The Conners 3rd Edition (Con-
ners, 2008) is an assessment system that
includes long and short forms for par-
ents, teachers, and self-report. An early
childhood version is also available. The
Conners-3 includes quantitative scales
that tap activity level, inattention, impul-
sivity, and executive function. There are
also scales tapping associated problems
such as family and peer relations, as well
as scales tapping common comorbid dis-
orders, including conduct disorder and
oppositional defiant disorder.
Increasingly seen as associated with
ADHD, executive skills are defined as
those abilities that allow people to regu-
late behavior in order to solve problems
and complete tasks, including planning,
organization, time management, work-
ing memory, and metacognition (Dawson
& Guare, 2010). These skills are typically
impaired in individuals with ADHD,
although some research has found that
children with hearing loss also tend to
be delayed in developing executive skills
{Hauser, Lukomski, & Hillman, 2008).
The Behavior Rating Inventory of Execu-
tive Function (BRIEF; Gioia, lsquith, &
Kenworthy, 2000} is a behavioral inven-
tory that taps executive skills, includ-
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ing behavioral regulation skills (such as
emotional control and inhibition) and
metacognitive skills (i.e., planning and
organization, organization of materials,
task initiation, working memory, and self-
monitoring). Forms are available for par-
ents and teachers, and there is a preschool
version.

Measures of Adaptive Behavior

Adaptive behavior is defined as those age-
appropriate skills necessary for people to
live independently and to function safely
and appropriately in daily life. Adap-
tive behavior assessed by common tests
include practical and self-help skills; abil-
ity to follow home and school rules and
routines; behaviors affecting health and
safety; communication and social skills;
and self-direction, including emotional
self-regulation and ability to engage in
goal-directed behavior. At younger ages,
motor skills may be tapped; for adoles-
cents and adults, work-related skills are
assessed. Children with sensory impair-
ments, language and learning impair-
ments, ADHD, and intellectual disabili-
ties may all demonstrate some degree of
impairment in adaptive behavior skills
(Harrison & Oakland, 2003b). Adaptive
behavior scales can be used for diagnosis,
for assessment of strengths and limita-
tions, and to decument and monitor an
individual's progress over time.

In assessing the adaptive behavior of
children with hearing loss, it is important
to determine the degree to which items are
influenced by the language proficiency of
the child. While adaptive behavior scales
typically include subtests that specifically
tap communication skills, some items in
other scales may also require language
ability. For example, an item under “com-

munity use” may ask if the child can
provide his or her address or follow direc-
tions to a nearby place. An item under
“social skills" may ask if the child can
name three classmates, state whether he
or she is happy or sad, or apologize when
he or she has hurt someone, Thus, for a
child with limited language, a low score
in one of these domains may reflect
the language delay rather than a true
weakness in the named domain. When a
child with hearing loss receives low scores
on an adaptive behavior scale, the ¢lini-
cian is encouraged to examine the indi-
vidual items, following up with the rater
if necessary, in order to determine to what
degree the low score reflects language
delay versus true limitations in a given
domain.

The Adaptive Behavior Assessment
System, 2nd Edition (ABAS-II; Harrison
& Oakland, 2003a) iz a comprehensive,
multi-informant, norm-referenced assess-
ment of adaptive skills for individuals
ages birth through 89 years. The ABAS-1I
is a behavioral inventory with forms for
parents, teachers, and adults. Some pre-
liminary data exists regarding use with
children with hearing loss. The perfor-
mance of a sample of 19 deaf and hard
of hearing children was compared with
a matched control (Harrison & QOakland,
2003b). The authors draw the conclusion
that children with hearing loss do not
demonstrate major deficits in adaptive
behavior as measured by the ABAS-11, but
they may exhibit slightly lower adaptive
functioning as well as deficits in specific
skill areas such as communication.

The Vineland Adaptive Behavior
Scales, 2nd Edition (Vineland-II; Sparrow,
Ciccheti, & Balla, 2005) is a multimodal
and multi-informant, norm-referencec
assessment of adaptive behavior, While
the Vineland-II, like the earlier editions,
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includes survey and expanded inter-
view forms that are administered in a
semistructured interview format with a
parent or caregiver, it also includes par-
ent/caregiver and teacher rating forms,

SECET DREMEEITT IEERIE,

Intellectual Disability

Diagnosis of intellectual disability in chil-
dren with hearing loss can be a challeng-
ing task, particularly when the child is
preschool age. In order to be diagnosed
with an intellectual disability, a child must
exhibit very significant deficits (greater
than two standard deviations below the
mean) in cognitive functioning, as well
as significant deficits in two or more
areas of adaptive behavior (American
Psychiatric Association, 2013; Schalock,
Borthwick-Duffy, Buntinx, Coulter, &
Craig, 2010). For the child with a hearing
loss, inappropriate interpretation of in-
telligence test scores, in particular using
I} scores that incorporate verbal skills,
can result in erroneous diagnoses. In
addition, even when the verbal score is
discounted as a measure of intelligence,
a child’s nonverbal cognitive score can be
depressed by a number of factors, includ-
ing fine motor weakness, specific visual
processing deficits, slow processing, and
deficits in attention and task focus. These
factors can be more pronounced in very
young children who may have limited
exposure to school-like tasks, immature
self-regulation skills, and delayed com-
munication skills.

For the above reasons, cognitive
assessment of a child with hearing loss
suspected of intellectual disability should
include multiple cognitive measures,

including a nonverbal intelligence test,
A full scale IQ that includes verbal sub-
tests should never be used as a measure of
intellectual ability. It is impaortant that the
test used have an adequate “floor,” that is,
a sufficient number of items at the lower
levels of the test such that a reliable dis-
erimination can be made. When clinicians
are using the Wechsler tests, children ages
60 to 711 who are suspected of having
cognitive limitations should be adminis-
tered the WPDPSI-TV rather than the WISC-
IV. As noted in a previous section, scores
on adaptive behavior tests require care-
ful interpretation in order to ensure the
child’s observed adaptive deficits are not
primarily reflective of language delay.

In general, functioning across areas
tends to be fairly uniformly depressed in
children with intellectual disabilities (Fla-
nagan & Kaufman, 2009), while a pattern
of inter-subtest scatter, with some scores
at or near age-expectancy and other scores
well below expectation, will throw a diag-
nosis of intellectual deficiency into doubt.
Consistent test results across multiple
measures as well as across time lend con-
fidence to obtained scores.

Learning Disability

The diagnosis of learning disabilities in
children with hearing loss is a complex
topic that is beyond the scope of the pres-
ent chapter, but some comments may be
helpful. Flanagan and Mascolo (2005)
state best practice for all children in the
diagnosis of learning disabilities cur-
rently involves the use of both Response
to Intervention (RTI) and the Pattern of
Strengths and Weaknesses Model (PSW),
The older Discrepancy Model, however,
is still sometimes used. The Discrepancy
Model compares a student’s cognitive

173



174  Assessing Listening ond Spoken Lonquage in Chitdeen With Hearing Loss

ability as measured by the full seale 1Q
score to the student’s skills in a specific
academic area (for example, mathematics)
as measured by an academic test. If the
student’s achievement test score is lower
than the full scale 1Q score by a predeter-
mined number, usually one to 1% stan-
dard deviations, the student can be diag-
nosed with a learning disability in that
area. The Discrepancy Model, however,
is difficult to apply with children with
hearing loss because the full scale [Q
cannot be considered an accurate mea-
sure of the student’s cognitive potential.
Furthermore, the nonverbal 10O score for
a child with a processing deficit in a
given area, such as visual-spatial reason-
ing, may also be compromised. For ex-
ample, a child who has difficulty in math
may also earn a lower nonverbal 10 score
due to weakness in visual-spatial skills,
resulting in a minimal ability-achievement
discrepancy that might erroneously be
interpreted as a lack of evidence for a
learning disability.

Some score profiles commonly seen
in children with hearing loss can be diag-
nostic. A child who has a language delay
attributable to hearing loss but no other
processing issues will, in an appropri-
ate education setting, typically be able
to acquire the mechanics of academic
skills but will struggle in academic areas
that require language. Thus, the student
will demonstrate adequate skills in the
areas of phonics and word recognition,
math computation, and written language
mechanics such as letter formation, capi-
talization, and punctuation. However,
reading vocabulary may be limited and
the student will struggle with literal and
especially inferential comprehension. In
math, he or she is likely to have difficulty
with math concepts and especially word

problems. In writing, the student will
exhibit problems with syntax and gram-
mar as well as poor elaboration (Geers
& Hayes, 2011). In contrast, a child with
hearing loss who also has processing
deficits or learning disabilities is likely to
exhibit deficits in mechanics that are not
attributable to language delay, such as
sound-symbol association, grapho-motor
skills, math computation, and retention
and recall of previously learned skills and
information.

Error analysis can be an important
tool in interpreting the results of aca-
demic testing. The evaluator examines the
incorrect responses of the student in an
effort to determine where the breakdown
occurred: Did the child appear to have
the requisite information but have diffi-
culty expressing the information coher-
ently? Did the child’s math errors reflect
a lack of automaticity with math facts, a
tendency to make careless errors, or with
lack of acquisition of procedures such as
regrouping? Table 7-5 demonstrates how
analysis of students’ spelling errors may
lead to hypotheses about the nature of
their difficulties.

ol L IEHIE TG R ESLILITS

The psychoeducational report is an essen-
tial vehicle for documenting and commu-
nicating the results of a psychoeducational
evaluation. The task of the psychologist
in writing the document is complex, as
readers are likely to be diverse, includ-
ing other psychologists, clinicians such as
physicians or speech-language patholo-
gists, teachers, and parents, who all
have differing degrees of sophistication
and knowledge. A comprehensive psy-
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Table 7=5. Analysis of Spelling Errors

Type of Error Example

Possible Interpretation

“Typical™ errors “ruff” for rough

“rideing” for riding

“bog” for dog
“guass” for guess

Errors indicating
possible processing
weakness

Errors specific to
hearing loss

“sharsh” for charge

“chart” for charge

Child is spelling word phonetically, shows adequate
phonetic knowledge

Child is not applying spelling rule

Possible orthographic error—child reversesd and b
Possible phonics error; child may have inadequate
sound-symbol association

Possible avditory discrimination error; child may not be
hearing word adequately

Possible lexicalfsemantic error; child may be unfamiliar
with the word and substituting a similar, familiar word

choeducational report will summarize
background information as well as any
previous test results. It should provide
behavioral observations and a descrip-
tion of any adaptations or modifications
in standardized test administration. [t is
helpful to provide results in both a tabu-
lar summary of test scores, which may
be useful to other clinicians, and a narra-
tive interpretation of scores that is under-
standable to nonprofessionals. A discus-
sion of how the child’s hearing loss and
language delay, if any, affects the results
is particularly useful for educating pro-
fessionals who may not be familiar with
this population. The conclusions section
should integrate current and past results,
discuss the child’s strengths as well as
areas of concern, and provide diagnostic
impressions, if applicable. A useful report
offers broad recommendations for further
evaluation and /or services, as well as spe-
cific practical recommendations for thera-
pists and teachers.

In addition to a written report, the
psychologist generally provides werbal
feedback to parents. This is a valuable
opportunity to further interpret and clar-

ify evaluation results, resolve misunder-
standing, and answer questions. Tact and
sensitivity are required when there is the
possibility of a new diagnosis in addition
to the hearing loss. Some parents may
suspect their child is struggling with addi-
Honal issues and welcome confirmation of
their suspicions. For other parents, how-
ever, the diagnosis of a second problem
is a significant emotional blow that may
be challenging to accept (Edwards, 2007).
Parents may react with denial, anger, or
anxiety, and unresolved mourning issues
around the original hearing loss may
present themselves. The clinician must be
ready to respond with patience, empathy,
and understanding in order to assist the
parents in the process of accepting the
additional diagnosis and acting to meet
the needs of their child.

Although psychologists less frequently
provide feedback directly to students, a
discussion of the evaluation results can
be a valuable experience for the child who
has adequate communication skills. Talk-
ing with students about their strengths
and weaknesses can actually normalize
and destigmatize areas of struggle, put-
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ting borders around the areas of difficulty.
Students with greater self-knowledge
have improved ability to advocate for
themselves (Pohlman, 2008). With stu-
dents with hearing loss, it can be useful
to employ visuals and print in this pro-
cess. Rather than attempting to provide
an exhaustive account of the evaluation,
it can be more effective to focus on a few
key points that are easily understandable
to the student, keeping the explanation
simple and clear and checking frequently
for comprehension.

This chapter explained the process of
psvchoeducational evaluation of children
with hearing loss, with an emphasis on
children who use LSL as their method of
communication. Although issues related
to the use of sign language are not rele-
vant for this population as they may be
with other students with hearing loss,
language proficiency is still a crucial
focus in evaluating these students. The
central challenge for the psychologist in
performing psychoeducational evaluation
for this population lies in determining to
what degree the child’s struggles reflect
language delay secondary to the hear-
ing loss, and to what degree the prob-
lems may reflect comorbid disorders.
This question will affect choice of tests,
test administration, and interpretation
of results. With an adequate grasp of the
issues involved in hearing loss, cochlear
implants, and language acquisition, as
well as an understanding of how these
interact with other processing and behav-
ioral issues, the psychologist will be able
to provide assessments that are useful in

understanding the child as an individual
and a learner, supporting the child in the
educational setting, and helping the child
to be successful.

]

[ DN SIS,
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Kris (Intellectual Disability)

Kris was born & weeks premature and
experienced severe neonatal complica-
tions. She spent one month in the newbom
intensive care unit, during which time she
was on a respirator and received ototoxic
medication. Kris has cerebral palsy. She
did not walk until she was 3 years old
and continues to demonstrate gross and
fine motor weakness. At 3 months of age
she was diagnosed with a profound hear-
ing loss and was fitted with hearing aids.
She received a cochlear implant when she
was 5 years old. Although Kris initially
received early childhood services through
an LSL early childhood program, after the
age of 3 years, she attended rural public
schools, with inconsistent services and
communication modalities.

Kris was administered a psychoedu-
cational battery in her home school when
she was 6 years old. Administration of the
WISC-IV resulted in a nonverbal score in
the borderline range, with reported ver-
bal and full scale scores in the severely
delayed range, below the 1st percentile.
An adaptive behavior measure yielded
similar scores, and Kris® academic skills
were found to be at or below the kin-
dergarten level. Based on the Full Scale
WISC-1V and adaptive behavior scores,
Kris was given a diagnosis of multiple dis-
abilities, including hearing loss and intel-
lectual disability. Her home school recom-
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ten expression tended to be simple and
limited in content. The assessment team
concluded that Tracy’s language skills
were not adequate to access curriculum in
a general education setting as she moved
into the middle grades.

Tracy attended an L5L day school for
3 years, with an intensive focus on devel-
oping vocabulary, higher-level oral lan-
guage, reading comprehension, and oral
and written discourse. At the end of the
third year, psychoeducational evaluation
indicated that Tracy’s academic language
skills and vocabulary were now at or close
to age-expectancy. All of her academic
skills, including reading comprehension,
written expression, and math reasoning,
scored within normal limits for her grade
level, and she had developed greater self-
confidence and poise. Tracy was able to
successfully transition back into her home
school district with minimal support. She
is currently attending college.

Mack [ADHD and Behavior)

Mack is a funny, animated 9-year-old boy
with red hair and freckles. He was borm
5 weeks premature but did not experience
any severe necnatal complications. Mack
was diagnosed with a profound hearing
loss at 11 months, was fitted with hear-
ing aids, and received a cochlear implant
shortly thereafter. He received LSL early
child services but transitioned into a pub-
lic school early childhood special educa-
tion program at age three. Mack’s parents
felt that his progress slowed after he was
placed in the cross-categorical classroom,
and they sought placement in an L5L day
program when he was 5 years old. In the
LSL program, Mack was described as
a cheerful and sociable little boy, but he
also displayed very frequent explosive

and disruptive behavior in the classroom
that affected his availability for learning.
He also exhibited a high activity level,
impulsivity, and difficulty staying on
task. Psychoeducational evaluation indi-
cated that Mack’s nonverbal intellectual
ability was in the average range. He was
a talkative child who demonstrated good
pragmatic language and conversational
skills, but it was discovered that his lan-
guage skills were not as well developed as
casual interaction would suggest. Behav-
ioral evaluation indicated the presence
of ADHD. Mack was also found to have
significant deficits in visual-motor inte-
gration and graphomotor skills. His emo-
tional breakdowns in the classroom were
seen as reflecting impulsivity and deficits
in self-regulation, as well as having the
function of avoidance of frustrating activi-
ties such as writing. Mack was diagnosed
with ADHD by his pediatrician and began
taking stimulant medication with good
benefit, Strategies to address his behav-
ioral problems as well as to improve his
attentional skills were implemented in
the classroom. Mack’s language and aca-
demic skills have shown excellent growth
over time, and he has developed a strong
interest in music and a real talent in dra-
matic performance.

Jeremy (Learning Disability)

Jeremy is a 7-year-old boy whose hear-
ing loss was discovered in a newborn
screening. He received his first cochlear
implant at 15 months and a second, bilat-
eral implant 2 years later. Jeremy received
early childhood services in an LSL pro-
gram and transitioned into a kindergar-
ten program in his neighborhood public
school, while continuing to receive speech
and language therapy outside the school
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day. Jeremy's teacher and speech thera-
pist reported that Jeremy was a motivated
child who worked hard and was eager to
participate in the classroom and in indi-
vidual therapy sessions. Even so, Jeremy's
progress in acquiring academic skills was
slow, and he was functioning far below
grade level in reading, writing, and math.
Evaluation was sought to determine the
cause of his delays.

Results of psychoeducational evalu-
ation indicated that Jeremy was a child
of average intellectual potential who was
able to use thinking skills to solve visually
presented problems. His language skills
were seen as adequate to support him in
the general education classroom. How-
ever, Jeremy demonstrated processing
deficits that were seen as having a negative
impact on his ability to acquire academic
skills. Jeremy was found to have very sig-
nificant weakness in working memory.
He had difficulty holding information in
mind, storing it in long-term memory, and
retrieving it. Jeremy’s visual-spatial skills
were also found to be weak. He demon-
strated problems with the integration and
synthesis of part-whole relationships as
well as directionality. These weaknesses
resulted in Jeremy struggling to perceive,
learn, and reproduce visual symbols such
as letters, numerals, and mathematical
symbols. The combination of limitations
in both wvisual-spatial processing and
working memory were seen as affecting
phonemic awareness and sound-symbol
association in reading.

The psychoeducational evaluation
recommended that Jeremy receive spe-
cial education services through his public
school to address his weaknesses in early
reading and math skills. Specific recom-
mendations were made for helping his
teacher address Jeremy's learning issues
in the mainstream classroom. In addi-

tion, his parents elected to pursue private
tutoring with a reading specialist. With
these interventions, Jeremy is making
rapid progress in developing reading and
math skills.
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CHAPTER 8

Literacy Assessment

Krystal L. Werfel
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B Literacy outcomes for children with
hearing loss as a group continue to
lag behind peers with normal hearing,
despite advances in amplification
technology.

B Literacy consists of emergent literacy,
ward-level literacy, and text-level
literacy skills.

B Literacy deficits can be seen in
individuals or across domains of
literacy.

B A problem-solving approach to
literacy assessment provides detailed
information about an individual’s
needs for literacy interventions,
effectiveness of specific literacy
interventions, and impacts of
interventions on general literacy skills.

B Literacy assessment should include
both normative comparisons and
progress monitoring.
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Children with hearing loss have notoriously
poor literacy achievemnent. Although there
is wide individual variability in reading

and writing outcomes in the population,
the average reading level for 18-year-olds
with hearing loss is roughly 3rd grade, and
this achievement level has been remarkably
consistent since the 1970s (Qi & Mitchell,
2012). This finding is particularly alarming
in light of technological advances in ampli-
fication, including digital hearing aids and
cochlear implants. Although a small group
of children who received cochlear implants
prior to age 2 have demonstrated reading
outcomes that fall within the range of nor-
mal, professionals have noted that access
to sound at an early age does not guaran-
tee successful literacy development (Geers
& Hayes, 2011). Given such poor average
outcomes for children with hearing loss, it
ig vital to appropriately assess literacy, as
well as emergent literacy skills, including
both normative comparisons and progress
monitoring. This chapter details a prob-
lem-solving approach to literacy assess-
ment for children with hearing loss.

Attaining proficient literacy achievement
requires one to use a complex svatem o
knowledge and skills across a variety
of linguistic domains. Skilled reading
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involves fluent word recognition and
comprehension of text meaning (Scarbor-
ough, 2001), and skilled writing involves
sufficient planning, fluent transcription
of ideas to text, and adequate reviewing
of the written product (Flower & Hayes,
1981). Scarborough (2001) presented a
model that includes many linguistic skills,
including vocabulary, syntax, phonologi-
cal awareness, and others, intertwined to
support skilled reading. Likewise, Flower
and Hayes’ (1981) model of skilled writ-
ing includes many linguistic (e.g., syntax,
spelling) as well as cognitive (e.g., organiz-
ing, self-monitoring) processes. Indeed,
research over the past several decades has
supported the linguistic basis of literacy
(e.g., Apel, Fowler-Wilson, Brimo, & Per-
rin, 2012; Carlisle, 2000; Catts, Fey, Zhang,
& Tomblin, 1999; NELP, 2008).

Clearly, children do not simply enter
formal schooling and immediately learn
to read. Instead the process of attaining
proficient literacy achievement extends
over the schooling years and beyond. To
effectively select literacy assessments that
are developmentally appropriate for indi-

vidual children, it is necessary to under-
stand the levels of literacy achievement.
These levels of literacy knowledge do not
represent a stage model of literacy acqui-
sition, in which children master skills in
a lower level before moving to the next.
Rather, the levels represent specific liter-
acy tasks. Table 8-1 displays descriptions
and examples of each level.

Emergent Literacy

Emergent literacy widely is thought of as
the body of knowledge and skills that are
precursors to later reading and writing
(Whitehurst & Lonigan, 1998). Emergent
literacy consists of three broad categories:
oral language (e.g., vocabulary, morphol-
ogy, syntax), phonological processing
(e.g., phonological awareness, phonolog-
ical memory, and phonological recod-
ing), and print knowledge (e.g., alphabet
knowledge, print concepts, written word
concepts; Snow, Burns, & Griffin, 1998).
As such, most have assigned emergent
literacy to the preschool years, when one

Table 8-1. Levels of Literacy Achievement

Level Description Examples of Skills to Assess
Emergent Language skills that are  Vocabulary
foundational to reading Syntax
Angrwrifing Phonological awareness
Letter Names/Sounds
Print Concepts
Word-Level  Literacy skills involving ~ Automatic Word Recognition
single words Decoding
Spelling
Text-Level Literacy skills involving Reading Fluency
connected text Reading Comprehension
Written Expression
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hearing in vocabulary (Pittman, Lewis,
Hoover, & Stelmachowicz, 2005; Wake,
Poulakis, Hughes, Carey-Sargeant, &
Rickards, 2005), morphology (McGuck-
ian & Henry, 2007), and syntax (Elfenbein,
Hardin-jones, & Davis, 1994). Likewise,
phonological processing deficits abound
(Ambrose, Fey, & Eisenberg, 2012; Easter-
brooks et al., 2007; Harris & Beech, 1995).
Within print knowledge, alphabet knowl-
edge appears to be relatively intact in chil-
dren with hearing loss (Easterbrooks et al.,
2007; Werfel, Lund, & Schuele, 2014);
however, conceptual print knowledge is
impaired (Werfel et al., 2014). Monitoring
performance relative to same-age peers
with normal hearing as well as growth
relative to an individual’s previous per-
formance for each of the emergent liter-
acy skills throughout schooling for chil-
dren with hearing loss can inform areas
that should be targeted in instruction and
intervention.

Word-Level Literacy

Word-level literacy consists of word
recognition (reading) and spelling (writ-
ing). Ample evidence exists to confirm
the language basis (e.g., emergent liter-
acy skills) of both word recognition and
spelling (Apel et al., 2012; Catts et al.,
1999). Word-level literacy, spanning both
word recognition and spelling, is pre-
dicted by linguistic knowledge such as
phonological processing, morphologi-
cal knowledge, print knowledge, ortho-
graphic knowledge, and vocabulary
knowledge (Apel et al, 2012; Carlisle,
2000; Catts et al., 1999; Mattingly, 1972;
MELP, 2008; Scarborough, 1998; Stahl &
Murray, 1994; Walker & Hauerwas, 2006;
Werfel, 2012).

For many children with hearing
loss, deficits are apparent in both areas of
word-level literacy (Bess, Dodd-Murphy,
& Parker, 1998; Geers & Hayes, 2011; Wake
et al., 2005). Some studies, however, have
reported that word recognition of real
words for children with hearing loss as a
group does not differ from children with
normal hearing (e.g., Briscoe, Bishop, &
Morbury, 2001). In terms of spelling, chil-
dren with hearing loss are less likely than
children with normal hearing to make
phonologically accurate errors, but they
do not appear to use a visual memaoriza-
tion strategy (Hayes, Kessler, & Treiman,
2011). Such findings suggest that linguis-
tic knowledge underlies literacy skills for
children with hearing loss; however, it
is possible that the relation of linguistic
knowledge and literacy differs for chil-
dren with hearing loss. As with emergent
literacy skills, it is important to monitor
children’s word-level literacy both in
comparison to normative standards and
progress monitoring compared to their
individual previous performance.

Text-Level Literacy

Text-level literacy consists of reading
fluency and comprehension, as well as
written expression. As with word recog-
nition, language skills predict children’s
outcomes in text-level literacy (Cutting &
Scarborough, 2006). The types of knowl-
edge, however, that predict word-level
literacy and text-level literacy differ some-
what {Apel et al., 2012).

Apel et al. (2012) reported that vocab-
ulary and morphological awareness were
related to reading comprehension, whereas
orthographic awareness, phonological
encoding, and morphological awareness
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were related to word recognition. In a
study of 2nd grade students, the contri-
bution of oral language, as measured by
vocabulary and syntax, was higher than
phonological processing for reading com-
prehension; additionally, the contribution
of oral language was higher for reading
comprehension than word recognition
(Catts et al., 1999). Importantly, linguistic
skills such as vocabulary and syntax pre-
dict reading comprehension even after
word recognition skills are accounted for.

Likewise, Berninger et al. (1992)
reported that the language skills that
underlie spelling and written expres-
sion also differ somewhat. For example,
verbal IQ was a contributor to quality of
compositions but not spelling for elemen-
tary school children. In addition, one
important predictor of written expression
that is generally not needed in spelling is
syntactic knowledge. McCutchen (1986)
reported that mastery of syntactic strue-
tures is an important underlying com-
ponent of high quality text composition.
Spelling in word-level contexts generally
does not require the use of syntactic struc-
ture knowledge.

Literacy deficits at the text level seem
to be particularly prevalent in children
with hearing loss. Children with hear-
ing loss exhibit deficits in both reading
comprehension (O & Mitchell, 2012) and
written expression (Antia, Reed, & Krei-
meyer, 2005). Recall that the average read-
ing comprehension level for 18-year-olds
with hearing loss is only 3rd grade (Qi &
Mitchell, 2012). Additionally, over 50%
of children with hearing loss in grades
3 through 12 scored below average on
a measure of written expression (Antia
et al., 2005). As with other types of literacy
skills, it is important to monitor children’s
text-level literacy both in comparison to

normative standards and progress moni-
toring compared to their previous indi-
vidual performance.

Clearly, children with hearing loss
are at high risk for poor literacy achieve-
ment. To provide effective literacy instruc-
tion and intervention to this population,
it is vital to identify specific literacy defi-
cits for individual children. Therefore, the
next section of this chapter highlights the
types of literacy impairments children
may exhibit.

When we categorize literacy impairments,
emergent literacy traditionally doesn't
have a seat at the table. Howewver, as previ-
ously discussed, deficits in those emergent
literacy skills differentially underlie tradi-
tional categories of literacy impairment.

Reading

Gough and Tunmer (1986) detailed three
categories of reading impairment: inade-
quate word recognition skills, inadequate
comprehension skills, or both. Inadequate
decoding skills leads to dyslexia, inade-
quate comprehensions skills to poor com-
prehension, and inadequate word recog-
nition and comprehension leads to garden
variety poor reading (Figure 8-2).

Dyslexia

Dyslexia is characterized by difficulties
in accurate and for fluent word recogni-
tion (Lyon, Shaywitz, & Shaywitz, 2003).
Recall that word recognition consists of
both explicit decoding (e.g., sounding out
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Inadequate Word

Inadequate Listening

Recopnition Comprehension
Garden Variety P hensi
Dyyslexia Poor Reading oor Comprehension

Figure 8=2. Reading impairments.

waords) and automatic recognition of writ-
ten words (e.g., sight-word naming), and
both should be assessed, The overwhelm-
ing deficit in emergent literacy skills for
individuals with dyslexia is phonological
awareness, not general weakness in oral
language (Catts, Adlof, Hogan, & Ellis
Weismer, 2005; Stanovich, 1988).

Dyslexia is the most common of lit-
eracy impairments among children with
normal hearing. The prevalence of dys-
lexia in the United States is estimated to
be between 5% and 17% of school-age
children with normal hearing (Shaywitz
dr Shaywitz, 2003). In a recent study of 3rd
and dth graders in a rural United States
school district, however, we found that
approximately 30% of students met the
diagnostic criteria for dyslexia (Werfel,
Crowe, & Schuele, 2012). Prevalence esti-
mates for children with communication
disorders are even higher. For example,
reports of the prevalence of dyslexia in
children with specific language impair-
ment range from approximately 25%
(Catts et al., 2005) to 50% (McArthur,
Hogben, Edwards, Heath, & Mengler,
2000). Prevalence estimates of dyslexia
in children with hearing loss are not cur-
rently available. Given the frequency of
general oral language deficits in children

with hearing loss, it may be likely that
few would meet diagnostic criteria for
dyslexia but instead exhibit word recogni-
tion and reading comprehension deficits
(discussed below in “garden variety poor
reading”). When assessing reading, it is
important to measure both word recogni-
tion and reading comprehension to create
a complete picture of an individual child’s
strengths and weaknesses.

Poor Comprehension

Poor comprehension is characterized by
poor reading comprehension in spite of
adequate word recognition skills (Nation,
Clarke, Marshall, & Durand, 2004). In
contrast to children with dyslexia, in poor
comprehenders phonological process-
ing skills in the school years appear to
be intact (Catts, Adlof, & Ellis Weismer,
2006; Mation et al., 2004). However, poor
comprehenders as a group score lower on
measures of oral language such as vocab-
ulary, morphosyntax, figurative language,
and grammatical understanding than
children with typical reading achieve-
ment (Catts et al., 2006; Mation et al., 2004;
Mation, Cocksey, Taylor, & Bishop, 2010).

Researchers in the UK report that
the prevalence of poor comprehension
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is between 10% and 20% of school-age
children with normal hearing (Nation &
Snowling, 1997; Yuill & Qakhill, 1991),
Prevalence estimates of poor compre-
hension are not readily available for U.S.
students. In our screening of 3rd and 4th
graders in a rural U.5. school district,
approximately 6% met the diagnostic
eriteria for poor comprehension (Werfel
et al., 2012). As with dyslexia, prevalence
estimates of poor comprehension in chil-
dren with hearing loss are not currently
available.

Gorden Voriety Poor Reading

It is possible for children to exhibit defi-
cits in either word recognition or reading
comprehension. However, particularly
for children with hearing loss, it is likely
that deficits are present across these skills.
Gough and Tunmer (1986) called read-
ers who struggle with word recognition
and comprehension garden variety poor
readers. Because children with hearing
loss tend to have language deficits across
domains, including phonological process-
ing, semantics, and syntax, assessing both
levels of reading skills, along with the
emergent literacy skills that are founda-
tional to each, is vital for this population.

Writing

As with reading, writing deficits can vary
across component domains (Berninger
& Hart, 1993; Figure 8-3). Writing out-
comes, however, are widely overlooked
in the learning disability literature (Mayes
& Calhoun, 2006). As a result, much less
is known about writing impairments
than reading impairments. The Nation's
Report Cards in Reading and Writing
(NCES, 2011a, 2011b) suggest that chil-
dren struggle more to develop adequate
writing skills as opposed to reading skills.
Therefore, it is important to include writ-
ing skills in literacy assessments for chil-
dren with hearing loss.

Dysgraphia

Writing's counterpart to word recogni-
tion is single-word spelling. Although
word recognition and spelling rely on the
same types of underlying word knowl-
edge (e.g., sounds, letters, morphemes of
words; Zutell & Rasinski, 1989), it is possi-
ble for individuals to exhibit deficits only
in spelling (Frith, 1980). Spelling impair-
ment, or dysgraphia, has not been as
widely studied as dyslexia. There is some
evidence that the spelling of individuals

Inadequate Word Inadeguate Written
Spelling Expression
: Garden Variety Written Expression
Cysgraphia Poor Writing Impairment

Figure 8-3. Writing impairments.
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who have spelling deficits in the absence
of word recognition deficits differ from
those who have deficits in both (Nelson &
Warrington, 1974).

In recent work in my lab, approxi-
mately 22% of 2nd through 4th grade chil-
dren with typical language scored below
the average range on single-word spell-
ing. For same-age children with specific
language impairment, the rate of spelling
impairment was 63% {Werfel, 2013). The
prevalence of spelling impairment in chil-
dren with hearing loss is unknown, but
as with other components of literacy, it is
reasonable to assume that it is closer to the
rate for children with specific language
impairment than children with normal
hearing and typical language.

Written Expression Impairment

The writing counterpart to poor compre-
hension, written expression impairment,
involves deficits in planning, translating,
and/for reviewing a written composi-
tion in the absence of word-level spelling
deficits. Written expression deficits can be
driven by impairments in linguistic and
cognitive skills, including working mem-
ory, syntax, and vocabulary, among others
(Berninger et al., 1991).

Prevalence estimates of written ex-
pression impairment are rare. However,
the Nation’s Report Card in Writing
{NCES, 2011b) reported that only 27%
of 8th and 11th grade students produced
written compositions that were scored
“proficient” or higher. For students with
clinical diagnoses, Mayes and Calhoun
(2006) reported higher levels of impair-
ment in written expression than any
other literacy skill. As with other types of
literacy skills, the prevalence of written
expression impairments in children with
hearing loss is unknown.

Garden Variety Poor Writing

Similar to the case of garden variety poor
reading, it is likely that children with
hearing loss who struggle with writing
will exhibit deficits across both spelling
and written expression. Such students can
be considered to be garden variety poor
writers, to parallel Gough and Tunmer’s
(1986) terminology for reading impair-
ments. Children with hearing loss often
exhibit deficits across language domains;
therefore, it is necessary ko assess writing
skills broadly and thoroughly, along with
linguistic skills known to underlie writing,
to identify areas in need of intervention.

[ TNOILES O AR S e MiEn

When considering what types of assess-
ments to administer to an individual child
with hearing loss, it is important to first
determine the purpose of assessing him
or her. Possible purposes for assessment
include identifying impairments, qualify-
ing for services, and evaluating the effects
of instruction or intervention. Depending
on your purpose for assessing, you should
select appropriate types of tests that allow
you to fulfill that purpose. For example, if
your purpose in assessment is to qualify
an individual for services, you will select
tests that evaluate an individual's perfor-
mance compared to a normative group.
In contrast, if you want to evaluate the
effects of an intervention, you should
choose an assessment that allows you to
measure performance befare beginning
the intervention and then monitor growth
in the target skill throughout teaching.
Such assessments are called curriculum-
based measures.

For children with hearing loss, using
a problem-solving approach to literacy
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Stein (1984) proposed a model of effective
problem solving, and Deno (2005) adapted
their model to fit specifically educa-
tional problems. Such a problem-solving
approach involves five steps, and each
step involves specific types of assessment
(Figure 8-4). First, the problem must be
identified. Mext, the specifics of the prob-
lem should be defined. Once the problem
has been identified and defined, one
should explore possible solutions, When
a viable solution has been selected and
implemented, the progress in solving
the problem (i.e., improving the skill}
should be monitored. Finally, at the con-
clusion of intervention, the effectiveness
of the solution should be evaluated. Each
step in this model is explained in detail

bE'I.Uwr and sy
each point in
are provided.

BEestions for

Measures
the problem.- at

solving process

Identify the Problem

If you are reading this chapter, chances are
you have already identified the problem
of interest here: literacy achievement in
children with hearing loss. As discussed
above, literacy outcomes are generally
quite poor for this population. However,
we would be remiss to skip this particu-
lar step of the problem-solving model of
assessment with any individual child.
When considering literacy assessment in
light of the problem-solving model, the
“Identify the Problem” step is analogous

Step 1:
Identify the Problem

g

Worm- or Criterion-Releiented ]
General Livgracy Measureds]

|

Step 2:
pefine the Problem

!

Worm- o Criterion-feferenced
4pecific Language/Literacy Measures I

Step 3:
Select Appropriate

Mo Direct Assessment of Sludert l

Intervention

Step 4
Monitor Progress
during Intervention

Curriculum-Based Measurels) T

Step 5
Evaluate Effectiveness

Narm. of Criterion-Referenced Language/ !
Literacy Measures from Stepi 1l and 2

of Intervention

Figure

g-4. A problem-solving model of literacy assessment,
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with norm-referenced assessment that is
already standard practice.

The purpose of norm-referenced
assessment is to compare an individu-
al’s performance to a normative sample
of their same-age peers. Limitations of
norm-referenced clinical and educational
assessment have been discussed elsewhere
(e.g., Brown-Chidsey, 2005; McCauley &
Swisher, 1984) and are not repeated here.
Despite those limitations, there are com-
pelling reasons to use norm-referenced
literacy assessment during the problem
identification stage. Norm-referenced as-
sessment is used to qualify students for
intervention services in school systems
and for third-party payment, as well as
quantify the severity of the problem (ie,
how far below peers an individual’s per-
formance falls).

In the problem identification step
in the problem-solving model of assess-
ment, the primary goal is to determine if
the literacy skills of an individual child
with hearing loss are low enough to indi-
cate a need for intervention. Therefore,
choosing a norm-referenced assessment
that broadly measures literacy is essen-
tial. Such assessments are often referred
to omnibus and measure a range of read-
ing and /or writing skills and can provide
a general estimate of the magnitude of an
individual’s literacy deficit.

Omnibus Emergent Literacy Assessments

Several norm-referenced measures exist
that provide estimates of emergent liter-
acy skills as a whole. For example, the Test
of Preschool Early Literacy (TOPEL; Loni-
gan, Wagner, Torgesen, & Rashotte, 2007)
measures phonological awareness, print
knowledge, and vocabulary and can be
used through age 5 year, 11 months. The

Test of Early Reading Ability-3 (TERA-3;
Reid, Hresko, & Hammuill, 2001) measures
alphabet knowledge, print knowledge,
and meaning and can be used through
8 years, 6 months. Administering one of
these omnibus emergent literacy mea-
sures can provide evidence that emergent
literacy is or is not an area of deficit for an
individual child with hearing loss.

Omnibus Literocy Assessments

The Woodcock-Johnson Tests of Achieve-
ment III (W] 1II; Woodcock, McGrew, &
Mather, 2001) and the written language
portion of the Oral and Written Language
Scales-II (OWLS-II; Carrow-Woolfolk,
2011) are two examples of omnibus lit-
eracy assessments. Subtests of the W] III
cover the full range of literacy skills,
including word recognition, reading flu-
ency, reading comprehension, spelling,
writing fluency, and written expression.
The Reading Comprehension and Writ-
ten Expression subtests of the OWLS-II
can provide an overview of students’
literacy skills. As with emergent literacy,
these omnibus measures can provide evi-
dence that require further detailed testing
is needed for an individual child.

Define the Problem

Once a problem has been identified, the
second step of the problem-solving model
of assessment is to further define that
problem. In the case of literacy assessment
for children with hearing loss, defining
the problem means determining exactly
which areas of literacy are impaired, as
well as the emergent literacy skill deficits
that underlie the literacy impairments.
This step is much more complicated




than simply identifying the presence of
a problem, and as such, requires a more
complicated approach to assessment.
To define the problem, a combination of
norm-referenced and criterion-referenced
assessments should be used. Criterion-
referenced assessments differ from norm-
referenced assessments because instead of
comparing an individual’s performance
to his or her same-age peers, they com-
pare his or her performance to a specified
benchmark in performance. (See Chapter 2
for more information.) Using both types
of assessments provides a more complete
picture of an individual’s skills than using
either in isolation.

First, the goal of defining the prob-
lem in literacy assessment is to determine
which areas of literacy are impaired. The
broad literacy assessments used to iden-
tify the problem can be used as a guide
for further exploration. Select follow-up
assessments to explore in more detail an
individual's performance on specific lit-
eracy skills, such as word recognition or
written expression.

Emergent Literacy Assessments

As previously emphasized, assessment of
emergent literacy skills should begin in
the preschool years and continue through-
out formal schooling, as appropriate. To
fully understand literacy impairments
and design and/or select effective inter-
vention strategies, a comprehensive pic-
ture of a child’s underlying deficits is
essential. During the preschool and early
elementary school years, assessment in
the area of emergent literacy should be
comprehensive. Identifying any such
deficits early in development allows
prediction of later difficulties, as well as
initiation of appropriate instruction and
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intervention
the later sch
foundation

In a timely manner, During
ﬁ?ﬂ} FEHTS'; aS?e-ss.ment in these
areas should focus on those
ELT:L;WH to be previously impaired in an
ulal and (b) known to underlie lit-
eracy skills of interest for that individual.
) One good place to begin after iden-
tifying a deficit in emergent literacy is to
administer a criterion-referenced mea-
sure that *ﬂpﬁ :I‘I'l.l.l!ﬁple areas of emE!'EEI'I.I
literacy skills. The University of Minne-
sota developed the Individual Growth
& Development Indicators (mylGDIs)
for measuring emergent literacy skills in
4- and 5-year-olds, which include mea-
sures of phonological awareness, alpha-
bet knowledge, vocabulary, and com-
prehension (McConnell, Bradfield, &
Wackerle-Hollman, 2013). The Phonologi-
cal Awareness Literacy Screenings (PALS;
Invernizzi, Juel, Swank, & Meier, 2004;
Invernizzi, Meier, & Juel, 2003; Invernizzi,
Sullivan, Meier, & Swank, 2004) assess a
range of emergent literacy skills, inelud-
ing alphabet knowledge, print concept
knowledge, phonological awareness,
word recognition, and spelling, and can
be used from preschool to 3rd grade.
These broad measures can provide fur-
ther guidance in choosing specific areas
of emergent literacy that need compre-
hensive assessment.

Oral Language

For many children with hearing loss,
assessment of oral language skills begins
soon after identification, For very young
children, parent reports of vocabulary,
such as the MacArthur-Bates Commu-
nicative Development Inventories (CDI;
Fenson et al., 2007), characterize early
oral language assessment. The CDI norms
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begin at 8 months and continue through
37 months; it is also appropriate for older
children with developmental delays. In
addition to parent report, two normative
pairs of vocabulary assessments are avail-
able. The Peabody Picture Vocabulary
Test—4 (PPVT—=4; Dunn & Dunn, 2007)
assesses receptive vocabulary; the Expres-
sive Vocabulary Test=2 (EVT=2; Williams,
2007) is its expressive vocabulary counter-
part. The PPVT—4 and EVT-2 have nor-
mative data available from age 2:6 to 90+
vears. The Receptive One Word Picture
Vocabulary Test (ROWPVT; Brownell,
2000b) and the Expressive One Word Pic-
ture Vocabulary Test (EOWDPVT; Brownell,
2000a) are also available, with normative
data available from age 2 to B0+ years,
For clinicians who work with children
with hearing loss who are Spanish-Eng-
lish bilingual, Spanish-bilingual norma-
tive data for children ages 4 to 12 years is
available for the ROWPVT and EOWFPVT.

As children’s vocabularies expand,
oral language assessment should include
assessment of morphological skills as well
as syntax. The Rice/Wexler Test of Early
Grammatical Impairment (TEGI; Rice &
Wexler, 2001) assesses morphosyntactic
grammatical deficits in children ages 3
to B years. The Structured Photographic
Expressive Language Test-Preschool 2
(SPELT-P2; Dawson et al., 2004) measures
morphology and syntax in children ages 3
to 5;11 years; the Structured Photographic
Expressive Language Test-3 (SPELT-3;
Dawson, Stout, & Eyer, 2005) has norma-
tive data for children ages 4 to 9;11 years.
For older children, the Test of Morpholog-
ical Structure (Carlisle, 2000) can be used
to measure knowledge of derivational
morphology. Language sample analysis is
also a viable method of assessing expres-
sive use of vocabulary, morphology, and

syntax. Hadley (1998) provides guidance
in eliciting spoken language samples, and
Barako Arndt and Schuele (2013) provide
guidance in coding.

Phonological Processing

Overwhelmingly, phonological aware-
ness is the primary component of phono-
logical processing measured in children
with hearing loss. Many standardized
measures of phonological awareness are
available. However, it is important to
be cautious when interpreting tests in
which the phonological awareness com-
posite includes print knowledge subtests
(e.g., alphabet knowledge, print concept
knowledge). Such composite scores likely
will not yield an accurate reflection of
an individual’s ability to analyze speech
sounds separate from letters. It is also
important when assessing phonological
processing in children with hearing loss to
keep in mind that speech perception and
speech production deficits may be con-
founding factors in interpreting errors. It
may be useful to administer measures of
speech perception and speech production
to alleviate such concerns.

The Comprehensive Test of Phono-
logical Processing-2 (Wagner, Torgesen,
Rashotte, & Pearson, 2013) measures each
type of phonological processing—aware-
ness, memory, and recoding—and provides
composites for each. In addition, it has nor-
mative data from ages 6 to 24. Therefore, its
use is recommended for measuring phono-
logical processing skills relative to an indi-
vidual’s same-age peers. It is also impor-
tant to measure phonological processing
skills relative to a benchmark. The PALS
has subtests appropriate for such assess-
ment in preschool through third grade.
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In comparison to oral language and pho-
nological processing, there are relatively
few measures of print knowledge. Several
published assessments contain subtests
that tap print knowledge (e.g., TOPEL,
PALS). In addition, the Preschool Ward
and Print Awareness (PWPA) is available
as an appendix of Justice and Ezell (2001),
The PWPA, is a measure that was adapted
from Clay’s (1979) Concepts about Print
Test to be more appropriate for preschool-
ers who are not yet reading. [t measures
print and word concept knowledge in the
context of an adult—hild shared reading
experience. Justice, Bowles, and Skibbe
(2006} provide print concept knowledge
estimates for the PWPA for preschoolers
asa group (ages 3 to 5). Clay's (1979) Con-
cepts about Print Test can be used to mea-
sure print concept knowledge in school-
age children.

Word Recognition

In terms of word recognition, there are
two general types of measures: untimed
word recognition and timed word rec-
ognition, The W] Il and the Woodeock
Reading Mastery Test (WRMT-I1L; Wood-
cock, 2011) both contain subtests that tap
untimed word recognition. These norma-
tive assessments measure untimed word
recognition of both real words and non-
words, The Test of Word Reading Effi-
ciency (Torgesen, Wagner, & Rashotte,
2012) measures timed word reading.
Similar to the WJ Il and WRMT-IIL th:e
TOWRE-2 measures timed word recogni-
tion of both real words and nenwords. In
addition to these normative assessments,
criterion-referenced assessments such

as the DIBELg
edu) are also aya
FeCognition,
For child i i
important to Eﬁﬁ;’i‘éﬁ?ﬁ?ﬁﬁgf" 4
o ; ing ac-
re;;:::;::m when administering word
tests (similar to those needed
for phonological Processing assessment)
Fnr example, it is important o detennim;
lflt’:'rrﬂrs reflect a deficit in word recog-
nition skills or are simply the result of
speech sound production errors, particu-
larly in the case of nonwords. To tease out
the source of errors in this case it may be
helpful to administer a measure of speech
sound production, particularly if you
are an unfamiliar listener of the child
being assessed.

(http: //dibels yore
ilable tg measure w%:-:

Spelling

Eelatively fewer measures of word-level
spelling exist. The most widely used mea-
sures include the Test of Written Spelling
(Larsen, Hammill, & Moats, 2013} and the
W] IIi Spelling subtest. The TW5-5 mea-
sures dictated spelling of single words.
The W] 111 Spelling subtest actually mea-
sures spelling recognition, which is not
recommended as an estimate of spelling
production. In addition to these normative
assessments, the Words Their Way spell-
ing inventories (Bear Invernizzi, Tem-
pleton, & Johnston, 2{]11}_ can be usad to
idenﬁf}r appropriate spelling intervention
targets for children. Masterson and Apel
(2010) detailed a spelling scaring system
that can be used to ch:’-racten_ze_smdents
spelling errors based on linguistic features
and monitor dwelopmt‘“fﬂl change dur-
ing intervention. This scoring system may
be particularly us,eflﬂl'“ 1denl|..f_'|.rmg spe-
cific areas to Im-get jiv intervention.
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Reading Comprehension

Reading comprehension can be measured
in a number of ways. The Gray Oral Read-
ing Tests (Wiederholt & Bryant, 2012)
measure students” ability to answer mul-
tiple choice questions about a passage
after reading it aloud. The WRMT-III mea-
sures students” ability to fill in a missing
word from a sentence or passage when
reading silently, as well as knowledge
of antonyms, synonyms, and the ability
to complete analogies. The Test of Read-
ing Comprehension (Brown, Wiederholt,
& Hammill, 2008) uses a variety of silent
reading comprehension tasks, including
sentence completion, relational vocabu-
lary, ordering sentences of a passage, and
contextual fluency. Reading comprehen-
sion assessments should be selected based
on the need for information about an indi-
vidual child’s skills.

Written Expression

As with spelling, there are fewer pub-
lished measures of written expression
than reading comprehension. The Test of
Written Language (Hammill & Larsen,
2009) measures a variety of written expres-
sion tasks, including story composition,
contextual conventions, and writing sen-
tences to dictation. Written samples can
also be analyzed for use of correct spell-
ing and punctuation, types of syntactic
structures, story/argument organization,
vocabulary, and other linguistic features
of interest.

Explore Solutions to the Problem

After defining the specific literacy defi-
cits of an individual with hearing loss,

the third step in the problem-solving
maodel is to select or design an appropri-
ate intervention approach to address the
problem. During this stage, there is no
new assessment of a child's skills. Rather,
the assessment from the previous step is
used to guide intervention decisions. For
example, if the problem definition assess-
ment revealed impairments in spelling
and phonological processing, an appro-
priate intervention design would address
phonological processing with spelling
outcomes in mind.

Assess Progress During
Solution Implementation

When an intervention plan is in place, a
vital (and often overlooked) component
is progress monitoring. In general, norm-
referenced assessments should not be
used for progress monitoring. Instead,
curriculum-based measurement has
emerged as an alternative to continu-
ously monitor the effects of intervention
on a child’s performance. Curriculum-
based measures should be developed
based on the specific intervention that a
child receives. For example, in the above
example of a child with deficits in spelling
and phonological processing, assessments
that tap the specific targets of the inter-
vention should be created. Let's say that
the focus of intervention is segmentation
of the initial and final sounds of words
and spelling CVC (consonant-vowel-con-
sonant) words with short vowels. In this
case, three curriculum-based measures
would be appropriate: initial sound seg-
mentation, final sound segmentation, and
CVC spelling.

Deno (1985) described several nec-
essary components of curriculum-based
measures. First, they should be devel-
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testing. Children with hearing loss are
likely to experience difficulty across areas
of emergent literacy and literacy, and our
assessment should include at least broad
testing of each type and level of literacy
skills. Early assessment and identification
of literacy difficulties for children with
hearing loss will allow us to begin inter-
vention early and provide more support
for these children to achieve proficiency
in literacy skills.
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CHAPTER 9

Assessment of the
Listening Environment

Carrie Spangler and Carol Flexer

B Every sound has to pass through
an environment before it reaches
the child's hearing technology
and then on to the child’s brain;
therefore, acoustic access must be
made available to the child in all
life settings—home, school and
playground, car, and after-school
activities.

B A construct of a “listening map”
illustrates the complexity of a child’s
acoustic navigational demands inside
and outside of school. These demands
escalate as a child advances from
grade to grade and require careful,
thoughtful management of a child's
acoustic accessibility.

B The child’s amplification technologies
need to be effectively connected
to the many changing educational
technologies (e.g., computers, tablets,
smartphones) that are used in today’s
fast paced, dynamic classrooms.

B High performance in the Commeon
Core Standards of Speaking and

Listening is expected throughout the
child’s educational life span.

One possible yearly acoustic
accessibility assessment protocol
may include: home and school
environmental noise measurements
using smartphone and tablet
computer apps; classroom
observation; teacher, parent, and
student interviews; collaboration
with a clinical /educational
audiologist in managing Hearing
Assistance Technologies (HAT);

and administering the Functioial
Listening Evaluation (FLE} in the
classroom.

An implementation plan for managing
the child’s acoustic accessibility

in home and school environments
could include: report or summary

of the results of the assessment
protocol for parents and school team
members; team meeting, including
parents and audiologist, to review
the report or summary and to write
Individualized Educational Plan
(IEP) goals and accommodations for
acoustic accessibility; staff in-services
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about acoustic accessibility goals
and accommodations; and ongoing
follow-up conversations with
parents, child, and staff to ensure
sustainable implementation of
acoushic accessibility technologies
and accommodations.

R HYASRCEIETE

AEGESSIB iy M PR RTAN

S TElE

FHELRLE

Children are dynamic beings—constantly
moving from one setting to the next in
their daily home, school, and commu-
nity environments. Every location has an
acoustic footprint that changes minute by
minute, and a child is expected to learn
and interact in all of these environments.
How do practitioners make that acoustic
interaction possible?

Let’s examine a typical day in the life
of a kindergartner from an acoustic acces-
sibility perspective, distinguishing the
multitude of acoustic transitions the child
must navigate across numerous environ-
ments. This flow chart of acoustic naviga-
tional demands can be called the child’s
Listening Map (Figure 9-1).

The child’s listening map becomes
more challenging, complex, and dynamic
each year. For example, by 3rd grade,
the child’s listening map includes class
changes, numerous teachers, increas-
ing numbers of classmates, a variety of
classrooms with unique demands in each
classroom, more technology-based learn-
ing., grouping of children according to
academic levels, multiple small-groups
interacting within a single space, and
peer collaboration. Our job as listening
and spoken language specialists is more

critical than it has ever been because hear-
ing technology changes quickly, becom-
ing more advanced and complicated each
year. In addition, today’s classrooms are
different learning environments from
the past. Ninety-two percent of children
with permanent hearing loss are bom to
two hearing parents and' 96% of children
with permanent hearing loss are born to
one hearing parent and one parent with
hearing loss (Mitchell & Karchmer, 2004).
Furthermore, 90% of children with hear-
ing loss are using listening and spoken
language; thus, children with hearing loss
are most likely to be mainstreamed (Cole
& Flexer, 2011). Therefore, the acoustics of
the entire school must be considered, not
just the child’s classroomi(s).

This chapter offers information and
suggest tools that can be used to continu-
ally distinguish and assess a child’s acous-
tic accessibility. Mo matter how amazing
the instruction is in a setting, if that infor-
mation does not reach the child’s brain
due to acoustic barriers, learning will not
occur. The purpose of this chapter is to
understand and manage acoustic acces-
sibility in all of the child’s learning envi-
ronments inside and outside of school.
To that end, the following topics are cov-
ered: acoustic and educational accessi-
bility, classroom and personal amplifica-
tion technologies used by children with
hearing loss, educational technologies
and their impact on acoustic accessibility,
assessment protocols for understanding
and managing acoustic accessibility in
all of a child's environments, parent and
teacher collaboration, accessibility goals
for Evaluation Team Report (ETR) and
Individualized Education Plan (IEP) and
504 Plans, and possible modifications to
the listening environments in school and
at home,
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Figure 9-1. This flow
chart, referred to as the
child's Listening Map,
depicts a portion of the
multiple and complex
acoustic navigational
demands experienced
by a kindergartner an a
typical day.
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Acoustic accessibility deals with the
behavior of sound in a room (any room—
home, school, or community-based), its
impact on children, and its effect on the
ability of a child to extract meaning from
sound. The behavior of sound is influ-
enced by room variables such as noise,
reverberation, and distance from the
speaker; these concepts are discussed
later in the chapter.

The classroom is one of the most chal-
lenging learning domains for all children,
who spend much of their ime in noisy
classroom environments where teachers
demand constant, detailed listening to
critical, often fast-paced instruction that
is spoken at a distance from them. The
major factors that affect auditory learning
in the classroom (or in any room, inside
or outside of school) include the hearing
and attention capabilities of the child and
the actual classroom environment (e.g.,
noise, reverberation, and distance from
the speaker). Additional variables include
the speech of the teacher and of pupils,
and their relative positions in the room,
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Educational accessibility means access to
curriculum and instruction in the class-
room at the same level and rate as typi-
cally hearing peers—not a simple task
because today’s children face enormous
challenges in the classroom (Anderson &
Amaoldi, 2011). Over 904 of children with
hearing loss will be in general education;
they will be held to the same learning

and performance standards as their peers
(Cole & Flexer, 2011).

Below are some examples of Common
Core Standards in the area of Speaking
and Listening for Kindergariners—stan-
dards that have been adopted by 45 states
to date {Mational Governors Association,
2010). Note the complexity of listening
and spoken language expectations in the
classroom, even for kindergartners.

Sample of Speaking and Listening
Standards for Kindergarten

Used with permission from: http://www
corestandards.org/ELA-Literacy/SL/K

B CCSS.ELA-Literacy.5L.EK.1:
Participate in collaborative
conversations with diverse partners
about kindergarten topics and texls
with peers and adults in small and
larger groups.
= CCSS.ELA-Literacy.SL.K.1a:

Follow agreed-upon rules for
discussions (e.g., listening to
others and taking turns speaking
about the topics and texts under
discussion).

m CCSS.ELA-Literacy. SL.K.1b:
Continue a conversation through
multiple exchanges.

m CCSS.ELA-Literacy.SL.K.2: Confirm
understanding of a text read aloud
or information presented orally
or through other media by asking
and answering questions about key
details and requesting clarification
if something is not understood.

m CCSS.ELA-Literacy.SL.K.3: Ask
and answer questions in order to
seek help, get information, or clarify
something that is not understood.
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Common core standards do not stop
in kindergarten; they continue and esca-
late all the way through high school. For
example, the College and Readiness Stan-
dards for Speaking and Listening man-
dates: “To build a foundation for college
and career readiness, students must have
ample opportunities to take part in a vari-
ety of rich, structured conversations—as
part of a whole class, in small groups, and
with a partner. Being productive mem-
bers of these conversations requires that
students contribute accurate, relevant
information; respond to and develop
what others have said; make compari-
sons and contrasts; and analyze and syn-
thesize a multitude of ideas in various
domains”(National Governors Associa-
tion, 2010).

The point is, there is a great deal at
stake in managing acoustic accessibil-
ity for the purpose of ensuring the child
has educational accessibility throughout
his or her school experience. Each year
brings escalating learning challenges and
those challenges demand that children
have acoustic access to teachers, peers,
and to their own spoken communication.
The child’s academic trajectory needs
to be sustained by thoughtful manage-
ment of the child’s acoustic and edu-
cational demands, first by parents and
teachers, and ultimately by the child him-
or herself.

WEAIISSTH S CIENGEINVORVEDIING
MINDERSTANDINGYANDIMANAGING]
EHERISTENINGIENVIRONNMENTS

There are several features that must be
understood and managed for children to
have acoustic accessibility: noise, rever-

beration, and distance from the desired
sound source.

Noise: Signal-To-Noise Ratio (SNR)

A child’s speech recognition is reduced by
background noise that covers up or masks
important acoustic/linguistic cues in the
message. This masking is especially prob-
lematic for consonants because they carry
most of the intelligibility of speech neces-
sary for accurate perception. Background
noise in a room tends to mask the weaker
consonant phonemes significantly more
than the louder vowel phonemes.
Signal-to-noise ratio (SNR) is the
relationship between a primary signal such
as the teacher’s or parent’s speech, and
background noise. Noise is anything and
everything that conflicts with the desired
auditory signal and may include others
talking, noise from heating or cooling sys-
tems, classroom or hall noise, playground
sounds, computer noise, and wind, among
others (Nelson & Blaeser, 2010). The qui-
eter the room and the more favorable the
SNR, the clearer the auditory signal will be
for the child’s brain. The noisier the envi-
ronment, the poorer the SNR and the more
garbled the signal will be for the brain. The
dominant source of noise in a room is the
children in the room and the number of
acoustic events that are co-occurring.
Adults with normal hearing and
intact listening skills require a consistent
SNR of approximately +6 dB for the recep-
tion of intelligible speech (Kramer, 2014).
Children need a much more favorable
SNR because their neurological immatu-
rity and lack of life and language experi-
ences reduce their ability to perform audi-
tory/cognitive closure (Chermak, Bellis,
& Musiek, 2014). Moreover, all children
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and especially children with hearing loss
require the signal to be about 10 times
louder than competing sounds. Interest-
ingly, children with sensorineural hearing
loss have a spatial processing disorder, a
particular tvpe of auditory processing dis-
order that makes them less able to attend
to target sounds coming from one direc-
tion by suppressing sounds coming from
other directions (Ching, van Wanrooy,
Dillon, & Carter, 2011). Therefore, children
with sensorineural hearing loss require a
SNR higher than required by their nor-
mally hearing peers in the classroom if
they are to equally understand speech
when there is background noise. Due
to noise, reverberation, and variations
in teacher position, the SNR in a typical
classroom is unstable and averages out to
only about +4 dB and may be as low as
0 dB, often less than ideal even for adults
with normal hearing and normal auditory
processing capabilities (Smaldine, 2011).

Reverberation

Reverberation, specifically reverberation
time (RT) refers to the amount of time it
takes for a steady state sound to decrease
60 dB from its peak amplitude. In a
room with much reverberation, speech is
reflected from various hard room surfaces
(such as floors, walls, and windows), so
that some of the speech elements are
delayed in reaching the ear of the listener.
The reflected speech thus overlaps with
the direct speech signal and covers up
or masks critical acoustic phonemic ele-
ments, especially the weaker consonant
sounds that carry the vast majority of the
acoustic information important for speech
recognition (Smaldino, 2011). Specch rec-
ognition, therefore, tends to worsen with
increases in reverberation time.

Distance

Speech sounds lose 6 dB of amplitude for
every doubling of distance as they travel
away from the talker. In a landmark study,
Leavitt and Flexer (1991) reported an
example of the interplay between class-
room acoustics, distance from the sound
source, and speech. Using the Rapid
Speech Transmission Index (RASTI),
they demonstrated that only 83% of the
speech energy delivered in the front of a
classroom was actually available to a lis-
tener seated in the front row of a typical
classroom-sized environment. Moreover,
in the back row of the same classroom,
only approximately 50% of the speech
energy was available, RASTT is a measure
of speech energy as it traverses a room,
and is an index of the amount of energy
available to be perceived when influenced
by SMR and RT, not the amount actually
perceived by the listener. Even less of the
signal would be available if the listener
has a hearing loss, and /or reduced audi-
tory or language processing. These factors
would interfere with the student’s actual
perception of the available speech energy.
That is, add the impact of the classroom
acoustical environment to the distortion
imposed by a damaged auditory or lin-
guistic system and it becomes apparent
why simply using a hearing aid is not
likely to result in satisfactory communi-
cation in the classroom,

ANSI Standards for Classroom
MNoise and Reverberation

Undesirable acoustics (noise and rever-
beration) can be a barrier to listening and
learning in the classroom. Therefore, a
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working group composed of a wide vari-
ety of stakeholders produced the first
American standard, which was published
in 2002: Aconstical Performance Criteria,
Design Requirements, and Guidelines for
Schools (ANSI/ASA S12.60-2002). A sec-
ond review of the standard resulted in
some minor modifications and a separate
part devoted to issues unique to portable
classrooms,

The first part of the revised standard,
American National Standard Acoustical Per-
Jormance Criteria, Design Requirements,
amd Guidelines for Sehools, Part 1: Perna-
et Schools (ANSILSASA 512.60-2010) is
a refined version of the 2002 standard.
Theprimary performance requirement
for furnished but unoccupied classrooms
is basically unchanged from the 2002
standard. Specifically, the one-hour aver-
age A-weighted background noise level
(A-weighting is based on the equal loud-
ness contour for human hearing—atten-
uating low frequencies) cannot exceed
35 dB (55 dB if C-weighting is used—
C-weighting does not attenuate low fre-
quencies) and for averaged sized clase-
rooms the reverberation time (RT&0) can-
not exceed 0.6 seconds (35/55 dBASC
and 0.7 seconds if the volume is greater
than 10,000 but less than or equal to
20,000 cubic feet). Among other changes
are improvements in the requirements for
exterior walls and roofs in noisy areas,
consideration of activities close to class-
rooms, clarification of the definition of a
core learning space” addition of the limit
of 45 dBA for sound in hallways, clarifi-
cation and simplification of measurement
procedures, and addition of the require-
ment that if a classroom audio distribu-
tion system (CADS) is believed appropri-
ate it should provide even coverage and
be adjustable so as not to disturb adjacent
classes (Smalding, 2011).
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The purpose of all amplifications technol-
ogies is to channel the clearest and maost
complete speech information to the child's
brain during every waking moment, The
child’s brain growth can be influenced
only by sounds that actually reach and
stimulate neural pathways.

While primary technologies—hear-
ing aids, bone anchored hearing devices
(BAHD) and cochlear implants (CI) (cov-
ered in Chapters 10 and 11 of this text)—
allow auditory brain access in quiet, close
situations, any noisy situation requires
a remote microphone to overcome unfa-
vorable environments and channel intel-
ligible speech directly to neural centers
{Dillon, 2012}

Personal-Worn FM System

Frequency modulation (FM) and other
types of wireless systems improve signal
quality and intelligibility far more than
any signal processing scheme, such as
noise reduction and directional micro-
phones, located entirely within the hear-
ing aid (Dillon, Ching & Golding, 2014).
A personal-worn FM system is a wircless
personal listening device that includes
a remote microphone placed near the
desired sound source, usually the speak-
er's mouth, and a receiver for the listener
who can be positioned anywhere within
approximately 50 feet of the person talking,.
Because the unit is really a small FM radio
that transmits and receives on a single fre-
quency, no wires are required to connect
the talker and listener. The talker wears
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the remote microphone within & inches
of his or her mouth, causing the personal
FM unit to create a listening situation
that is comparable to a parent or teacher
being within 6 inches of the child’s ear at
all times, thereby allowing a positive aned
constant SMNR (Nguyen & Bentler, 2011).
The amount of SNR benefit will vary
depending on a number of factors such as
FM ratio (the relationship of the loudness
of the FiM signal compared to the loud-
ness of the CI or hearing aid microphone
signal), whether or not the hearing aid
or Cl microphone is activated, how well
the personal technology is programmed,
how appropriately the FM microphone
is physically placed on the talker, and
how effectively the talker uses the FM
transmitter. SMR improvement using the
FM microphone can be as much as 20 dB
(HAT, 2008, retrieved from hitp://fwww
-audiology.org /resources /document
library / Documents,/ HATGuideline.pdf).

Personal FM systems, historically,
have employed an analog frequency
modulated (FM) radio frequency (RF)
signal to transmit the desired signal. Cur-
rently, manufacturers have started intro-
ducing digitally-modulated RF systems,
which are similar to Bluetooth® technolo-
gies often used in recreational and busi-
ness products. Digital RF systems (also
called DM, digital modulation systems)
are able to provide a higher level of anal-
ysis and control over the signal received
by the microphone and then delivered
to the listener. Furthermore, these DM
systems typically use a carrier frequency
that “hops" from frequency to frequency
hundreds of times per second, a feature
that makes these systems less susceptible
to interference from nearby RF devices
{(Wolfe et al., 2013). Studies have shown
that hearing aid and cochlear implant
users receive great benefit from dynamic

digital RF systems when compared to tra-
ditional /classic and dynamic FM systems,
especially in higher levels of background
noise (Thibodeau, 2013; Wolfe et al., 2013).

Personal FM/DM Use in School

Personal FM units are essential for a child
with any type and degree of hearing loss,
from minimal to profound, who is in any
classroom or group learning situation
(Anderson, Goldstein, Colodzin, & Ingle-
hart, 2005; ASHA, 2000; Flynn, Flynn, &
Gregory, 2005). Listening in a classroom is
difficult, even for a child with a mild hear-
ing loss. Parents often report that children
with hearing loss arrive home exhausted,
because even if the child appears to be
doing relatively well in school, listen-
ing requires a great deal of work. An FM
system significantly reduces the level of
effort the child expends just receiving
instructional information, leaving the
child with more cognitive capacity for
thinking about the new concepts offered
by the teacher (Anderson, 2004). The most
commen styles of personal FM technology
currently used include one in which the
FM receiver is integrated into the ear-level
hearing aid case and another in which a
small FM receiver boot or audioshoe is
attached directly to the bottom of the ear-
level hearing aid, or to a cochlear implant
speech processor.

Personal FM/DM Use Outside of School

The value of FM systems and remote
microphones in classrooms is well docu-
mented. Very little has been written about
FM use outside of school settings, but cli-
nicians whe have used them in other set-
tings have reported very positive results.
Acoustic accessibility is critical in all of
a child’s environments. That is, auditory
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information must reach the child’s brain
in all situations for psychosocial as well as
academic neural development to occur, A
personal worn FM /DM is therefore criti-
cal outside of school, too.

The work of Hart and Risley (1999)
has clearly demonstrated that the num-
ber of words children speak is directly
related to the number of words spoken
to the child. For a child with hearing loss,
hearing enough words is clearly an issue.
When the primary speaker is not in close
proximity to the child, the child hears
fewer words, Parents report that wearing
the microphone is a reminder for them
to speak more, so an FM system can sig-
nificantly increase the number of words
actually heard by a child with hearing loss
(Moeller. Donaghy, Beauchaine, Lewis, &
Stelmachowicz, 1996). They also reported
that children felt an increased sense of
security when they could hear their par-
ents from a distance,

FM use in the car or on the playground
or in difficult communication situations
provides additional listening time. Nguyen
and Bentler (2011) found that children are

more likely to practice their emerging
spoken language with caregivers when
using an FM system, and when the infant
or preschoocler is not close by, parents
still can communicate easily. Parents uni-
formly report that the systems are easy to
manage and that the children seem more
attentive and more alert to sound when
the FM is being used.

As children grow older and become
involved in other activities, more oppor-
tunities for use develop. For example,
children who play sports can have a
great deal of difficulty hearing on a play-
ing field. If the coach uses an FM sys-
tem, the child will have good acoustic
access to directions. Participating in fam-
ily conversations at the dinner table and
the kitchen also can be an acoustic chal-
lenge (Figure 9-2), and a FM system with
conference microphone capabilities could
be beneficial.

The transmitter will also be useful in
ballet class, religious school, scouts, and
on the playground. Friends, as well as
adults, can learn to use the transmitter to
assist in communication.

Figure 9-2. This family photo characterizes the listening challenges that
can be present during family meals. These include acoustical barriers (hard
floors, large table, noise of tableware] as well as conwversational challenges.
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Desktop Sound System

Desktop or totable sound field systems
are an option for enhanced acoustic acces-
sibility for individual students. A small
loudspeaker is placed on a student’s desk
and the teacher wears a wireless FM
microphone. Obviously not all students
in the room benefit from this kind of sys-
tem because it does not provide uniform
amplification throughout the classroom.
Anderson et al. (2005) found that desktop
units and personal-worn FMs provide bet-
ter speech perception scores than CADS
for some children with hearing aids and
cochlear implants by providing a more
effective SNR.

Classroom Audio
Distribution Systems (CADS)

Sound field technology, now often called
CADS, is an effective educational tool that
allows control of the acoustic environ-
ment in a classroom, thereby facilitating
acoustic accessibility of teacher instruc-
tion for all children in the room (Smal-
dino & Flexer, 2012). A CADS looks like
a wireless public address system, but it
is designed specifically to ensure that the
entire speech signal, including the weak
high frequency consonants, reaches every
child in the room. Through the use of this
technology, an entire classroom can be
amplified through the use of one, two,
three, or four wall-or ceiling-mounted
loudspeakers, or in some instances, a
stand-alone loudspeaker array.

Using an FM or infrared signal,
CADS facilitates the reception of con-
sistently more intact signals than those
received in an unamplified classroom,
but signals are not as complete as those
provided by using a personal FM unit

(Smaldino & Flexer, 2012). In addition,
the equipment, especially the loudspeak-
ers, must be installed appropriately, and
teachers must receive in-service training
about the rationale and effective use of
the technology.

A primary value of CADS is that it
can focus the pupils and facilitate atten-
tion to relevant information. To that end,
the effective use of the CADS microphone
can be a powerful teaching tool. Teachers
need to be shown how to use the micro-
phone to create a listening attitude in the
room; the purpose of the microphone is
for quieting and focusing the room, not
for exciting or distracting the children.

CADS and Personal FM Together

In many instances, the best listening and
learning environment can be created by
using both a CADS infrared (IR) and a
personal-worn FM system at the same
time. The CADS IR unit, appropriately
installed and used in a mainstreamed
classroom, improves acoustic access for
all pupils and creates a listening envi-
ronment in the room. The individual
personal-worn FM system allows the par-
ticular child with hearing loss to have the
most favorable SNR within that environ-
ment. So, the CADS focuses and quiets all
students in the classroom while allowing
the teacher to control and modulate her
voice, and the personal FM provides the
best SNR directly to the ear of the child.
In addition, most CADS have two micro-
phones—a teacher mic and a pass-around
mic—which allow the child with hearing
loss better acoustic accessibility of both
the teacher and student voices.

Due to the continuous advancements
in hearing assistance technologies (HAT),
it is advisable to consult with the educa-
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tional/elinical audiologist to determine
how the child’s personal FM unit and the
CADS best can be used together. That is,
itwould appear that the simplest solution
would to be to couple the child's personal
FM transmitter to the designated FM port
of the CADS, using an appropriate patch
cord. In this instance, the teacher need
wear only the microphone of the CADS
and his or her voice will be transmitted
to both the child's personal FM receiver
and the classroom loudspeakers. Unfor-
tunately, for some technologies, this cou-

pling causes a poorer signal to be transmit-
ted to the child’s personal FM. Therefore,
in the absence of data to the contrary, it
is advisable for the teacher to wear two
microphones; one for the personal Fivl and
one for the CADS; electroacoustic verifica-
tion of personal FM benefit should be per-
formed for each arrangement according to
HAT guidelines (HAT Guidelines, p. 10).
Figure 9=3 shows pictures of a wrong way
(Figure 9-3A) and a right way (Figure 9-3B)
for the teacher to wear both the FM and
CADS microphones at the same time.

Figure 9-3. A. Pictured is an incorrect placement of a teacher wearing two microphone transmitters.
Mote that the microphone placements for the personal microphone and CADS are too low, and the
teacher is wearing jewelry which causes unwanted noise to the listeners. B. Pictured is a correct place-
ment of a teacher wearing two microphone transmitters. Note that the teacher has moved both the
personal and CADS microphones closer to her mouth and has removed jewelry. Even though the personal
FM transmitter is not close to her mouth, the microphone of the personal FM is now clipped high on a
soft lavalier cord closer to her mouth.

213



214 Assessing Listening and Spoken Longuage in Chitdren With Hearing Loss

HOW DOES EDUCATIDNAL
TECHNOLOGY IMPACT

ACOUSTIC ACCESSIBILITYT

There are many educational technologies
used in today’s classrooms, for example:

B Tablets

B iPods

B Smartboards

B elearning

B eBooks

B computers

B laptops

B streaming of videos

B YouTube videos

B Apps for educational learning
® Standardized tests on computers

Educational technology certainly en-
hances the learning environment, but for
a student with hearing loss, these tech-

nologies can present challenges in their
implementation and utilization. Profes-
sionals and students need to realize that
in today s fast-paced classrooms, there is
not a once and done solution to managing
challenges posed by ever-changing edu-
cational technologies, challenges such as
connectivity, streaming, and electromag-
netic interference,

Connectivity Issues

Every kind of technology will have dif-
ferent connectivity issues and problems.
Connectivity, in this instance means, how
we couple or connect the child’s personal
HAT to the various educational tech-
nologies. Connectivity problems involve
finding the appropriate connecting cords
(Figure 9—4), ensuring adequate volume
and quality of sound for each device
when coupled to an educational device,

Figure 9=4. Pictured is 3 laptop computer that is one type of educational technology used
in the classroom. The picture displays the setup of a personal FM transmitter with the audio
input cord needed to connect the FM transmitter to the headphone jack of the computer.
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eliminating distortion of the sound signal,
and ensuring teacher knowledge of con-
nectivity issues and troubleshooting strat-
egies when connectivity is problematie.
See box below.

Educational Streaming

Educational streaming refers to the
mode of delivery of videos from You-
Tube, websites, and other online educa-
tional programming to the child’s and /or

classroom’s computer system. Streaming
allows transmission of audio, video, and
other multimedia over the internet. Spe-
cifically, streaming media services deliver
audio and video programs and informa-
tion without making the viewer wait and
endure the tedium of actually download-
ing large files. An issue is created, for
example, when teachers stream YouTube
segments that have poor audio quality
and no captioning. Good connectivity of
the child’s FM to the child's computer
will not overcome a video that is streamed

Here is a case example of managing con-
nectivity (acoustic accessibility) of sound
from a laptop, computer, or an iPad to
the child's FM unit and hearing aids.

A Fully mainstreamed 5th grade
student with a moderate to moderately
severe hearing loss uses an FM system
appropriately fitted to bilateral ear
level hearing aids, In school, the child
is expected to complete independent
learning activities as well as take stan-
dardized tests using his school laptop/
tablet. Using a standard headphone
attached to the computer and worn over
the student’s ears with or without hear-
ing aids does not give the student ade-
quate access to the computer’s sound.
In order to ensure the child has acoustic
accessibility to computer-based learn-
ing and test taking, the following has
to happen:

L. Involve an educational audiclogist
in the child’s educational plan.

2. Obtain the appropriate audio input
cord from the FM manufacturer, a
cord that matches both the head-
phone jack of the child’s computer,
and the child’s FM transmitter.

3. Ensure that the student’s personal
hearing aids are functioning, using
both a biologic and functional lis-
tening check.

4. Ensure that the student’s personal
FM system is functioning, using
both a biologic and functional lis-
tening check.

5. Locate the audio input jack on the
child’s FM transmitter, and the audio
headphone jack on the personal com-
puter or tablet. (See Figure 9-4.)

6. Listen to the sound quality of the
computer signal through the con-
nected hearing aid and FM trans-
mitter using a listening stethoset.

7. Ensure that the volume on the com-
puter is set to a comfortable listen-
ing level for the student.

8, Investigate whether captioning is
available for the selected computer
program, and if so, turn it on.

9. Monitor the student’s comprehen-
sion closely because even though
this arrangement provides an im-
proved listening experience for the
student, the student may still miss
auditory information that is pre-

sented through the computer.
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with poor audio quality, One solution
might be for the teacher to include only
closed-captioned YouTube video options
when searching a topie.

Electromagnetic Interference

Electromagnetic interference is distur-
bance that affects an electrical circuit.
Sources of electromagnetic interference in
any of the child’s environments include:
fluorescent lights, computers, cell phone
towers nearby, and hearing aid and
cochlear implant telephone coil use for
FM systems. Every room in a building
may have different sources and problems
with interference. Current amplification
and FM technologies are designed to have
fewer problems with interference, but
interference still persists in various forms.
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There are many excellent direct and
indirect protocols available for evaluat-
ing acoustic accessibility in home and
school settings; indeed, there are so many
tools that selection can be overwhelming
(Anderson & Armoldi, 2011; HATS, 2008;
Johnson & Seaton, 20012; Madell & Flexer,
2014;: Smaldino & Flexer, 2012). In an effort
to streamline the selection of numerous
available tools, the authors suggest a short
list of assessments that can be used to
begin the evaluation of home and school
acouslic environments from preschool to
high school. This list is far from exhaus-
tive and the educational audiologist and

educational team may determine which of
many available protocols are necessary to
obtain all information relevant to a par-
ticular child’s listening needs.

One possible acoustic accessibility
assessment battery that can be repeated
yearly, may include:

B Home and school environmental
noise measurements using
smartphone and tablet apps;

B Classroom observation using the
Classroom Observation at a Glance
Form (Johnson & Seaton, 2012,
pp. 393 H-M) and a Classroom
Observation Data Management
Form (Appendix 9-A);

B Teacher, parent, and student
interviews and checklists using the
LIFE-E { Anderson, Smaldino, &
Spangler, 2011);

m Use of Guidelines for Remote
Microphone Hearing Assistance
Techmologies for Children and Youlh
Sfrom Birth to 21 Years (HAT, AAA,
2008) when collaborating with
clinical feducational audiologists in
managing FM and CADS; and

B Administer the Functional

Listening Evaluation (FLE) in

the classroom in order to collect
evidence of the benefit of HAT
and to identify the child’s listening
challenges (e.g., noise/distance/
visual) with and without the use
of HATS (Johnson & Seaton, 2012,
Pp- 154=157).

Home and School Environmental
MNoise Measurements Using
Smartphone and Tablet Apps

Because parents, teachers and practitio-
ners who work with children with hear-
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ing loss are very focused on acoustic
accessibility, all should have sound level
meter apps on phones and tablets to
obtain a general idea of the noise levels in
all environments.

A recent search of sound level meter
apps available for Apple and Android
platforms identified several that could to
be useful for the measurement of class-
room acoustics. A few appeared to have
been designed by audio professionals and
could possibly be considered equivalent
to stand-alone, Type Il sound level meters
(SLMs). The other apps seem to be designed
more for estimation purposes, lacking fea-
tures such as A-weighting, spectral analy-
sis, and measures of reverberation time.
While the options may be limited, the well-
designed apps can be extremely functional
and convenient (Smaldino, 2011; Smaldino
& Ostergren, 2012).

Classroom Observation Protocol:
Using the Classroom at a Glance
Form and a Classroom Observation
Data Collection Sheet

Before the classroom observation is con-
ducted, the child’s audiologist needs to
verify and validate that the child’s pri-
mary amplification provides access to
the entire speech spectrum at soft levels
(Madell, 2014). The audiologist also needs
to verify hearing aid and FM coupling
electroacoustically and also behaviorally
in the sound booth in order to ensure
transparency between both devices.

Before the Classroom Observation:

1. If the observer (Educational Audiolo-
gist, SLP, LSLS) is familiar with the
child and his or her case history, pro-
ceed to step two. Some school districts

hire a consulting professional when
faced with a student with hearing loss
for the first time. If this is the case, it
is important for the consulting pro-
fessional to gain as much background
information as possible about the
child (ETR/IEP/case history infor-
mation) before spending time in the
school.

2. Contact the special education director,
principal, or case manager to arrange
a day to spend at the school. Explain
that it is important to be able to spend
the majority of the school day observ-
ing the child in order to analyze all
acoustic environments in the stu-
dent’s “listening map.” Avoid school
days that deviate from a normal day
(e.g., state testing day, day before a
holiday, etc.).

3. Organize all of the assessment tools
that will be used for the day (SLM app
on the observer’s smartphone or tab-
let, listening stethoscope, Classroom
at a Glance form, Functional Listen-
ing Evaluation [FLE] form, Classroom
Observation Data Management form,
and Listening Inventory for Educa-
tional Risk-Revised [LIFE-R] forms).

4 Obtain a copy of the student’s sched-
ule and list of teachers ahead of time.

5. If possible, send an e-mail or other
correspondence ahead of time, and
ask the teacher to complete the LIFE-R
in advance of your visit.

Day of the Observation:

1. On the day of and prior to the class-
room observation, a biologic check of
the child’s hearing aid should be per-
formed by the observer, using a listen-
ing stethoscope.

2. Next, the observer needs to verify that
the child’s personal FM is working
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with poor audio quality. One solution
might be for the teacher to include only
closed-captioned YouTube video options
when searching a topic.

Electromagnetic Interference

Electromagnetic interference is distur-
bance that affects an electrical circuit.
Sources of electromagnetic interference in
any of the child’s environments include:
fluorescent lights, computers, cell phone
towers nearby, and hearing aid and
cochlear implant telephone coil use for
FM systems. Every room in a building
may have different sources and problems
with interference. Current amplification
and FM technologies are designed to have
fewer problems with interference, but
interference still persists in various forms.
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There are many excellent direct and
indirect protocols available for evaluat-
ing acoustic accessibility in home and
school settings; indeed, there are so many
tools that selection can be overwhelming
{Anderson & Arnoldi, 2011; HATS, 2008;
Johnson & Seaton, 2012; Madell & Flexer,
2014; Smalding & Flexer, 2012). In an effort
to streamline the selection of numerous
available tools, the authors suggest a short
list of assessments that can be used to
begin the evaluation of home and school
acouslic environments from preschool to
high school. This list is far from exhaus-
tive and the educational audiologist and

educational team may determine which of
many available protocols are necessary to
obtain all information relevant to a par-
ticular child’s listening needs.

One possible acoustic accessibility
assessment battery that can be repeated
yearly, may include:

B Home and school environmental
noise measurements using
smartphone and tablet apps;

® Classroom observation using the
Classroom Observation at a Glance
Form (Johnson & Seaton, 2012,
pp- 393 H-M) and a Classroom
Observation Data Management
Form (Appendix 9=-A);

B Teacher, parent, and student
interviews and checklists using the
LIFE-R { Anderson, Smaldino, &
Spangler, 2011);

B Use of Guidelines for Renrole
Microplione Hearing Assishance
Technologies for Children and Youth
fram Birth to 21 Years (HAT, AAA,
2008} when collaborating with
clinical /educational audiologists in
managing FM and CADS; and

B Administer the Functional
Listening Evaluation (FLE) in
the classroom in order to collect
evidence of the benefit of HAT
and to identify the child’s listening
challenges (e.g.. noise/distance/
visual) with and without the use
of HATS (Johnson & Seaton, 2012,
PP- 154-157).

Home and School Environmental
Moise Measurements Using
Smartphone and Tablet Apps

Because parents, teachers and practitio-
ners who work with children with hear-
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ing loss are very focused on acoustic
accessibility, all should have sound level
meter apps on phones and tablets to
obtain a general idea of the noise levels in
all environments.

A recent search of sound level meter
apps available for Apple and Android
platforms identified several that could to
be useful for the measurement of class-
room acoustics. A few appeared to have
been designed by audio professionals and
could possibly be considered equivalent
to stand-alone, Type I sound level meters
(SLMs). The other apps seem to be designed
more for estimation purposes, lacking fea-
tures such as A-weighting, spectral analy-
515, and measures of reverberation time.
While the options may be limited, the well-
designed apps can be extremely functional
and convenient (Smaldino, 2011; Smaldino
& Ostergren, 2012),

Classroom Observation Protocol:
Using the Classroom at a Glance
Form and a Classroom Observation
Data Collection Sheet

Before the classroom observation is con-
ducted, the child's audiologist needs to
verify and validate that the child's pri-
mary amplification provides access to
the entire speech spectrum at soft levels
(Madell, 2014). The audiologist also needs
to wverify hearing aid and FM coupling
electroacoustically and also behaviorally
in the sound booth in order to ensure
transparency between both devices.

Before the Classroom Observation:

1. If the observer (Educational Audiolo-
gist, SLF, LSLS) is familiar with the
child and his or her case history, pro-
ceed to step two. Some school districts

hire a consulting professional when
faced with a student with hearing loss
for the first time. If this is the case, it
is important for the consulting pro-
fessional to gain as much background
information as possible about the
child (ETR/IEP/case history infor-
mation) before spending time in the
schoel.

2. Contact the special education director,
principal, or case manager to arrange
a day to spend at the school. Explain
that it is important to be able to spend
the majority of the school day observ-
ing the child in order to analyze all
acoustic environments in the stu-
dent's “listening map.” Avoid school
days that deviate from a normal day
(e.g.. state testing day, day before a
holiday, etc.).

3. Organize all of the assessment tools
that will be used for the day (SLM app
ot the observer’s smartphone or tab-
let, listening stethoscope, Classroom
at a Glance form, Functional Listen-
ing Evaluation [FLE] form, Classroom
Observation Data Management form,
and Listening Inventory for Educa-
tional Risk-Revised [LIFE-R] forms).

4 Obtain a copy of the student’s sched-
ule and list of teachers ahead of time.

5. If possible, send an e-mail or other
correspondence ahead of time, and
ask the teacher to complete the LIFE-R
in advance of your visit.

Day of the Observation:

1. On the day of and prior to the class-
room observation, a biologic check of
the child’s hearing aid should be per-
formed by the observer, using a listen-
ing stethoscope.

2. MNext, the observer needs to verify that
the child’s personal FM is working
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optimally and coupled appropriately
to the child’s personal technology
and to the CADS if one is present in
the classroom {American Academy of
Audioclogy, 2008).

3. TheClassroom ata Glance form should
be completed according to the child’s
school schedule in each of his or her
educational settings. The Classroom
at a Glance form gives the observer
the ability to look at different aspects
of the educational situation that may
affect a child's acoustic accessibility in
variopus classroom environments, for
example, physical characteristics of
the room, teacher-student characteris-
tics, classroom technology, amplifica-
tion, and student participation/social
aspects (Johnson & Seaton, 2012,
PP- 393 H-M).

4. Use the Classroom Observation Data
Management form (Appendix 9-B) to
collect information about the child’s
performance on specific designated
behaviors, for example, number of
times in a 10-minute period that the
child initiates interaction with peers
in a collaborative activity, on- and off-
task behavior.

Teacher, Parent, and Student
Interviews Using the LIFE-R:
A Series of Checklists for Verification
of Acoustic Accessibility
(Anderson, Smaldino, & Spangler, 2011)

An understanding of the acoustic barriers
to listening and learning in a classroom
by the teacher and/or parents should
not be assumed; data must be obtained.
Checklists offer a way to obtain very
useful information about how a child
performs in a number of different situ-
ations. Some of these tools are designed

to be completed by parents, some by stu-
dents, and some by the professionals who
work with the child; it can be very useful
to have forms completed by a number of
different people to obtain a broad picture.
Results of rating scales are very helpful in
counseling children, parents, and teach-
ers about school concerns and in devel-
oping plans for acoustic accessibility, self-
advocacy, and problem management. The
LIFE-R (Listening Inventory for Educa-
tion-Revised) is one such tool that offers
a number of inventories and rating scales
({for parents, teachers, and students) that
are applicable across a wide range of ages
and situations.

The LIFE-R

The LIFE-R has two main rating forms
that can be used multiple times during the
year to investigate the effect of changes in
the child’s technology or changes in the
child’s behavior:

1. The Teacher Life Inventory-Revised
2. Student Life Inventory-Revised

Both rating forms present with a variety of
classroom listening situations and social
listening /advocacy situations in school.
For each of these questions, the student
and teacher must judge the student’s level
of difficulty hearing and understanding.

The Student and Teacher LIFE-R also
can be used as a pretest and post-test
after a trial with hearing assistance tech-
nologies (HAT). Although use of HAT
may improve the student’s performance
in some of the additional listening situa-
tions, it is likely that self-advocacy skills
and other access actvities may need to be
used to show benefit in situations such
as listening when others are talking, or
teacher moving around the room. After
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completion of the rating forms, the LIFE-R
provides a "listening difficulty summary”
that allows the professional to identify the
student’s self-advocacy needs, develop
appropriate goals, and track the student’s
progress over time.

Starting School LIFE-R

In addition to the Student and Teacher
LIFE-R rating forms, there is another
inventory called the Starting School LIFE.
This tool usually focuses on the younger
child, and is a framework for the school
IEP team to use annually to gather infor-
mation and observations from the family,
child and educators in order to appropri-
ately serve the whole child. The family is
requested to complete the CHILD (Chil-
dren’s Home Inventory of Listening Dif-
ficulties) which the school team can con-
sider as an indication of how the student
performs at home compared to similar sit-
uations encountered in school. The fam-
ily and school team impressions of com-
munication mode for verbal instruction,
educational program or setting, technol-
ogy, accommaodations, skill development,
and social interactions are also taken into
account. The following link allows access
and free download of all components of
LIFE-R and Starting School Life: http://
successforkidswithhearingloss.com/
tests / life-r

Collaborate With Clinical/Educational
Audiclogist in Managing FM and
CADS Using the Guidelines for Remote
Microphone Hearing Assistance
Technologies for Children and Youth
from Birth to 21 Years (HAT, AAA, 2008)

In order to ensure that the child’s per-
sonal amplification devices and hearing

assistance technologies (HAT) have been
fitted and are functioning appropriately,
the child's educational and clinical audi-
ologists must collaborate, The American
Academy of Audiology's Clinical Practice
Guidelines for Remote Microphone Hearing
Assistance Technologies for Children and
Youth from Birth te 21 Years (2008) can be
very helpful in the collaboration process.
These guidelines provide a rationale and
comprehensive protocol (selection, fitting,
and management of HAT) for devices
that use remote microphones such as
personal-worn FMs, CADS and loop sys-
tems. The guidelines also discuss regu-
latory considerations and qualifications
of personnel. Monitoring and managing
equipment is discussed in detail, includ-
ing procedures for checking systems to
be sure they are working, Strategies for
implementing guidelines in the schools
are offered.

The following information in the
HAT Guidelines is particularly useful:

a. HATS Table 5.3.3: Listening
environment considerations,/school
(p. 14).

b. HATs Table 5.3.4: Listening
considerations for home and
cormmunity.

c. HATS Appendix B: Remote
microphone HAT implementation
worksheet; there is an in- school
form and out-of-school form.

d. HATS Appendix Dt Common
functional outcome measures used
to assess amplification benefit,
pp. 446)

For Web access to the full document,
please refer to American Academy of
Audiclogy; 2008: http://www.audiology
.org/ resources/documentlibrary / Docu
ments/ HATGuideline.pdf
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Administer the Functional Listening
Evaluation (FLE) in the Classroom to
Collect Evidence of the Benefit of HAT
and to Identify the Child's Listening
Challenges (e.g., noise/distance)
With and Without the Use of HATS
(Johnson & Seaton, 2012, pp. 154-157)

The need to document a student’s ability
to hear in the school environment is evi-
dent. The functional listening evaluation
(FLE) is designed to evaluate a student in
his or her classroom, taking into account
the classroom characteristics, using
sound-level meters or sound measure-
ment apps. A student’s ability to listen in
eight different environments is evaluated;
four in quiet with close and distant prox-
imities and auditory-only and auditory-
visual access, and the same four condi-
tions with background noise present. In
addition, the FLE allows the examiner to
compare how the student performs with
no amplification, with personal amplifica-
tion, and with HAT. The results of this test
can help demonstrate the negative effects
of distance and noise as well as enhance
the team’s understanding of the benefit of
both HAT and acoustical modification in
the classroom environment.

After completing the acoustic accessibil-
ity assessment battery, an implementation
plan must be devised. A possible imple-
mentation plan includes:

B Detailed written report of the acoustic
accessibility assessment battery
results sent to all team members.

W Team meeting to include parents and
audiologist for reviewing results of
the assessment protocol and writing
Individualized Education Plan
(IEP) goals and accommodations
for acoustic accessibility.

W Staff in-service training about
acoustic accessibility goals,
management of HAT, and acoustic
accessibility accommodations.

W Ongoing follow-up to ensure
sustainable implementation of
acoustic accessibility technologies
and acoustic accessibility
accommodations.

Team Meeting Including Parents
and Audiologist to Review Results
of the Assessment Protocol
and to Summarize and Write
IEP Goals and Accommodations
for Acoustic Accessibility

The LIFE-R has a very helpful feature that
generates a report for the particular stu-
dent based on information obtained from
the student appraisal form. (See Appen-
dix 9-B for an example of this report.) This
report can be extremely useful in writing
IEP and 504 objectives specifying accom-
modations and self-advocacy, as shown in
the following example:

Adam is 10 years old in the 5th grade
with bilateral cochlear implants that he
received at 2 years of age. He has been
fully mainstreamed since kindergar-
ten, with appropriate and thoughtful




Assessment of the Listening Environment

accommodations. Adam currently is
performing at grade level. The Student
LIFE-R, administered with assistance
by the LSL specialist after 6 weeks of
school (when the first report card was
issued) generated a report in which
one of many items on the report indi-
cated the student “mostly has dif-
ficulty hearing and understanding
when the teacher is walking around
the room.” Currently, the teacher
reports that Adam is not displaying
any advocacy strategies for his hear-
ing and listening needs. Therefore, the
information from the Teacher and
Student LIFE-R report indicated
that one of the goals the IEP team
ought to consider specifying that the
child will have access to instruction
through appropriate modifications

situation), and notify his teacher of the
malfunction unit in 3 out of 4 trials.

Objective 3: Child will identify

3 communication barriers and
implement 3 communication solutions
in his elassroom setting in 3 out of

4 trials.

Staff In-Service Training About
Acoustic Accessibility Goals
and Accommodations

and accommodations.

Following is an example of one of
several [EP goals for acoustic accessibility
identified by information obtained from
the LIFE-R Student Appraisal report.
(This is a simple summary of one goal;
please refer to other chapters in this book
for additional details about IEF develop-
ment and implementation): “The student
will have auditory access to academic
instruction in large, small, group settings
and assemblies.”

Objective 1: Child will determine
appropriate strategic seating in

the classroom, measured through
classroom observation, in 3 out of 4
trial situations.

Objective 2: Child will identify
a malfunctioning personal FM
system (in a controlled sabotaged

A staff in-service training is a critical com-
ponent of managing acoustic accessibility;
the in-service training can include the fol-
lowing components:

B Be sure to include all staff members
and school personnel who have
contact with the child.

B Begin with “the brain talk"!
Emphasize the importance of
hearing and acoustic accessibility as
the foundation of the child’s auditory
brain development—and auditory
brain development is the basis of
language, reading, and learning,.

B Demonstrate use of the SLM app
and make sure all staff members
have an app on their smartphones
or tablets. Have teachers practice
making noise measurements.

B Play unfair spelling test or other
recorded simulation of hearing loss;
it is vital for teachers and others to
hear how a hearing loss distorts the
intelligibility of speech.

B Discuss and demonstrate the
child’s personal technologies, for
example, HA, or Cl, and show how
to troubleshoot. Have the teacher
practice.

n
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B Emphasize factors that impact
acoustic and educational access
in the classroom (e.g., noise,
reverberation, distance, visual
distractions, attention, etc.).

m Illustrate how the classroom can
be made more educationally and
acoustically accessible by using
environmental modifications
(e.g., carpet, noise reduction, close
hallway door, windows, monitor
HVAC systems). Johnson and
Seaton (2012) have developed
a very useful checklist that can
identify “Accommodations and
Modifications for Students Who
are Deaf or Hard of Hearing”

(pp- 528-529 [13A]).

B Demonstrate the child’s personal-
worn FM system, and have the staff
handle and listen to the technology.

B Show how to functionally validate
and record that the equipment is
working to ensure that the child
has optimal acoustic accessibility
each day.

W Arrange for follow-up conversations
and coaching throughout the year
for sustainable implementation of
strategies.

What modifications can be made to the
listening environments in school, at home,
on the playground, and in the community
to improve acoustic accessibility?

All sounds must pass through an envi-
ronment before they arrive at the child’s
technology. Therefore, the first step in
reaching the child’s brain is managing the
environment. Some noise sources can be
controlled and others cannot. It is essential
that we manage the controllable factors in
order to provide children with appropri-
ate listening and learning environments.
The home environment is the primary
concern for infants. For toddlers, concerns
revolve around the home, playground,
and possibly day care. As children get
older, preschool, school, and after-school
activities become added concerns.

Classroom Accommodations

® No child with hearing loss or other
auditory disorders such as auditory
processing should be placed in an
open classroom. An open classroom
is one where several classes are
in one open space with dividers
such as bookcases separating

Here is one strategy for promoting
school/educational collaboration in
identifying and solving acoustic acces-
sibility problems in various school lis-
tening environments. This strategy can
be used as part of an in-service training.

B Show pictures of a variety of
classrooms and educational
situations. Actual pictures of the
child’s listening environments make
this activity personal.

® Using one picture at a time, ask

the audience to identify barriers to
acoustic accessibility in that room.

W Ask the teachers to generate solutions
to identified acoustic barriers.

B Then, list all solutions.

B Also, have students with hearing
loss do the same exercise so they
are aware of the educational and
listening needs and barriers in specific
educational settings. Start by taking
a picture of their classroom and ask
them to analyze acoustic accessibility,
in an age-appropriate manner.
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groups; because many children and
activities share this large space,
acoustic accessibility typically is
horrible.

B The classroom selected for the child
with hearing loss should be located
away from particularly noisy
areas such as the gym, lunchroom,
bathrooms, playground, and noisy
streets.

B Acoustic floor materials should
be installed in classrooms and in
hallways to reduce noise.

B Acoustic tiles should be placed on
ceilings (and on walls, too, in some
instances) to reduce reverberation.

B Tennis balls or “chair socks” should
be placed on the feet of all movable
chairs and tables to reduce the noise
made as chairs scrape on the floor.

B Windows and doors should be
tightly fitted and kept closed to
reduce extraneous noise.

H Noise from the heating, ventilation,
and air-conditioning systems
should be monitored and reduced.

B Computers can also be noisy and
also should be monitored.

Not Preferential Seating: Call It “Strategic
Seating."” The term preferential seating has
been used for years and typically implies
the child is seated at the front of the room,
near the teacher. From that location, the
assumption is that all information can be
heard. Because the classroom is a dynamic
environment, a fixed location at the front
of the room may be too restrictive and iso-
lating. A more descriptive term might be
strategic seating, as described below:

B No matter how good the classroom
accommodations, if a child is
not seated close to the person
talking, listening will be difficult.

Therefore, an FM system must be
used and will permit the child to
hear words spoken directly into the
microphone/transmitter; however,
listening to “nonmicrophone
talkers” will continue to be difficult.

B Seating should be in the front
third of the room, off to the side,
with a full view of the classroom.
This placement should permit the
student to turn and face the group,
monitor the activity occurring in the
room, and both identify the talker
and see the talker’s face.

B The student should have
permission to move about the
classroom as needed to hear
relevant activities. For example,
if English is taught in the front of
the room and math at the back, the
student may need to move to hear
the academic conversations.

® For small group work, the student
with hearing loss should be
assigned to a table that is at the
side of the room and should be
permitted to sit with his or her back
to the wall to reduce the amount of
noise swirling around.

Teaching Accommodations to Improve Lis-
tening. The following soft, common sense
recommendations that are related specifi-
cally to acoustic accessibility can make the
difference between a successful or a stress-
ful school experience for children with
hearing loss. Teachers should be coached
and mentored in implementation.

m Teachers should be advised to
try and keep the classroom quiet,
encouraging students not to talk
among themselves or chatter during
desk work time, and not to call out
answers.
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B The teacher should be encouraged
to use “clear speech,” speak
at a normal or slightly slower
conversational rate with pauses,
and at a normal pitch to facilitate
listening and auditory processing.
Most adults speak faster than most
children can process.

B The teacher should be asked to face
the student with hearing loss when
speaking to him or her, and to call
the student by name to be sure he
or she knows he or she is being
addressed.

W Itis important the teacher
verifies, by asking specific
informational questions, that the
child understands what is being
said.

B Students should be encouraged
to ask for clarification when they
do not understand; they should
be empowered to advocate for
themselves.

B Implement strategies for
note-taking, voice-to-text, and
so forth as the child advances in
grades,

B Receiving outlines, lesson plans,
agendas, and so forth, in advance,
all through school, will be very
useful for pretutoring and
studying, and can allow the child
to predict upcoming words and
concepts.

m Listening all day can be exhausting,
and children with hearing loss
expend a great deal of effort
focusing in class; listening breaks
could be scheduled throughout the
day to allow the child to rest.

B The daily schedule should be
organized so the child with hearing
loss does not have difficult subjects
back-to-back.
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The cornerstone of acoustic accessibil-
ity is the function and use of the child’s
technologies (HA, CI, BAHD and FM
systems). Auditory information must
reach the child’s brain in order for neural
connections to be generated. Mo strate-
gies or instruction can compensate for
technologies that are not in optimal con-
dition and used every waking moment.
So, there must be a specific amplification
plan in place to monitor and fix the child's
technologies.
That is:

B Who is to be notified if there
is any suspicion of equipment
malfunction? (e.g., the educational
audiclogist)

B Who is to notify the audiologist?
(Anybody and everybody who
notices a problem, e.g., the child,
parent, teacher, bus driver, SLT,
aide, lunchroom monitor, etc.)

B When is the audiologist to be
notified? ( Immediately!)

m What actions should be taken to
resolve the problem? A plan of
action should be specified.

In addition, there must be an orga-
nized in-service follow-up plan that in-
cludes teacher, parents, and other schoal
staff. There is no such thing as an effec-
tive one-time meeting; communication
must be ongoing, accommodations need
to be monitored, and questions need to be
answered. (Refer to Appendix 9-C for a
sample amplification plan.)
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Assessment and management of the
child’s acoustic access is complex, and
includes the child’s entire day. Refer to
Figure 9-1, the child’s “listening map.”

Auditory information must reach the
brain in order for neural connections to
develop. The purpose of all technologies
is to direct sound to the child’s brain for
the development of listening, speaking,
reading, learning, and psychosocial skills.
The purpose of acoustic accessibility is to
allow a pathway to the brain; all sounds
must pass through an environment in
order to reach the child’s technologies.
Even the best educational programming
cannot substitute for poor acoustic access
if listening and spoken language are the
desired outcomes.

By using the assessment and follow-
up strategies outlined in this chapter, pro-
fessionals can generate a management
plan for sustainable acoustic access in
school and home environments for stu-
dents who have hearing loss, which is
foundational for student success.
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APPENDIX 9-A
Classroom Observation Form

Student: Date: Class:

School: District: Teacher:

Code: A =Attask
T = Talking with another student
L = Looking around the room
P = Playing with objects at desk (toys, pencil, book)
Q = Asking questions about what is happening in class
S = Seeking information from other students
C = Making comments not pertaining to topic

Time: Code: Comments:
Adapted from: Dr. Jim Blair, Utah State University. continues
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Appendix 9-A. continued

Time:

Code:

Comments:




APPENDIX 9-B

Summary of School Listening Challenges

Mame: Test Student

Grade: 5

Date completed: Friday, December 20, 2013
Session ID: 1387546284

Teacher: Teacher

School: Hear and Learn

Hearing Aid: Left and Right

Cachlear Implant: Mone,

Bone Anchored Device: None,

Type of Classroom Hearing Technology: PersanalFM
Trial Period: None

Of the 15 Listening Inventory For Education questions, the followling situations were rated
Always Difficult (£3 £31 £3), Mostly Difficult ({3 £3), or Sometimes Difficult ({3):

Test's most challenging listening situations:

& Teacher talking in front of room
KR Teacher talking with back turned
{a Teacher talking while moving

G Student answering during discussion
KA Hearing and understanding directions
& Other students making noise

A Ql-{:l Noise outside of the classroom
A Multimedia (video, computer)

& Listening with fan noise on

‘:3 ! Simultaneous large and small group
< Cooperative small group learning
QR Announcements

'{:3 A Listening in a large room [assembly)
{:1 Listening to others when outside
QR Listening to students during informal social times

continues
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Appendix 9-B. continued
TOP PRIORITIES

Student/teacher strategies should be implemented for the following school listening situations:

. Noise outside of the classroom

. Teacher talking with back turned

. Teacher talking while moving

. Hearing and understanding directions
. Multimedia (video, computer)

Vi WN =

Instructor Comments:
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APPENDIX 9-C
Amplification Plan

Student: Teacher:
Audiologist:
Equipment: LE:

RE:

FM:

A daily listening check on the above equipment will be conducted by
. In the event that he or she is absent,

will complete the daily listening check.

This will be documented by a daily check list/calendar.

If the child is using a personal FM system, it will be fit, programmed, and maintained

by (Audiologist).

Teacher(s)/staff will be in-serviced on the child’s hearing loss, use of equipment, and
accommodations that are beneficial for students with hearing loss.

Date completed: Initials:

In the event of equipment malfunction, the following actions will be taken:

1. Check settings (on/ off).
2. Change battery.

3. Contact
4.
3.
6.

(Student) (Parent)

(Teacher) (Audiologist)

(Speech-Language Pathologist)
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CHAPTER 10

Hearing Aid Assessment

Ryan McCreery

e OIS ]

B Amplification provides children with
hearing loss auditory access and
experiences they need to minimize
developmental delays.

B The two primary goals of hearing aid
assessment in children are to make
speech audible across a range of
everyday listening situations and to
promote consistent hearing aid use.

B Selection of hearing aid features and
signal processing strategies can help
to maximize audibility.

m Consistent verification using probe
microphone measures during childhood
is crucial for maintaining audibility for
speech as the child grows and develops.

B Monitoring outcomes is an important
process for measuring the impacts of
amplification the child’s auditory skill
development.
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The primary negative consequence of
childhood hearing loss is impoverished

access to the acoustic cues that are the
basis of auditory-verbal communication.
The long-term consequences of limited
auditory access extend beyond delays in
communication development to affect
academic achievement, social opportuni-
ties, and quality of life (Calderon & Low,
1998; Wake et al., 2004). In the current era
of universal newborn hearing screening
(UNHS) and early diagnosis and interven-
tion, positive outcomes can be support-
ed through the provision of hearing
aids and other auditory devices during
the early stages of development (Tomb-
lin et al., 2014). This chapter focuses on
the provision of air conduction and bone
conduction amplification for infants and
children who are hard of hearing and
the methods by which professionals can
assess the effectiveness of these devices
systematically. Assessment of amplifica-
tion should be an on-going process that
evolves as the child grows and his or
her listening and communication needs
develop. The overall goals of providing
amplification for infants and children
are highlighted, as well as strategies for
hearing aid verification and outcomes
validation.

233



234

Assessing Listening and Spoken Longuoge in Children With Hearing Loss

ST EEE O AMPLIA(E o))
EORMH I RENBNH OB RE
BRG] ';-;3;:_1@ 5]

Without intervention, children with hear-
ing loss either at birth or during child-
hood are likely to have delays in speech
and language development, as well as
diminished social opportunities and aca-
demic achievement. Until the advent of
universal newborn hearing screening
programs and early hearing detection
and intervention programs, children who
are hard of hearing were frequently not
identified until after 18 to 24 months of
age (Moeller, 2000). The developmen-
tal impact of delayed identification was
severe and pervasive, as detailed in
many early studies of children with hear-
ing loss (Davis, 1977; Davis, Elfenbein,
Schum, & Bentler, 1986). Hearing loss
reduces access to acoustic cues and expe-
rience that are crucial for development,
The negative developmental implications
of hearing loss on listening and spoken
language led to recommendations for
early identification and intervention by
the Joint Committee on Infant Hearing
(JCIH; American Academy of Pediatrics,
2007}). In addition to hearing screening
by 1 month of age, diagnostic audiologi-
cal assessment by 3 months of age, and
enrollment in early intervention by 6
months of age, children identified with
hearing loss also should receive appro-
priately fit amplification within 1 month
of confirmation of hearing loss. 1deally,
amplification can enhance acoustic access
to communication and minimize the
potential for delays. The extent to which
amplification can be effective depends on
two key factors: audibility and hearing
aid use.

Speech Audibility

The term audibility is used to describe
how much of the speech signal can be
heard. Audibility can be expressed as
either unaided—describing how much
speech can be heard by the child based
on his or her degree and configuration
of hearing loss—or aided—based on the
amount of speech that is audible with
amplification. Speech audibility is often
displayed graphically in an SPL-o-gram
(Figure 10-1). The SPL-o-gram plots dB
sound pressure level (SPL) as a function of
frequency in hertz. Unlike the audiogram
where the sound level increases from the
top of the graph to the bottom, sound
level is highest at the top of the SPL-o-
gram. Hearing thresholds from the audio-
gram or other types of hearing assessment
measured in dB HL are converted to an
equivalent SPL. The speech spectrum
is represented on the SPL-o-gram using
the long-term average speech spectrum
(LTASS). The LTASS represents the fre-
quency range and level for a speech sig-
nal averaged over time and is plotted with
the hearing thresholds in SPL to estimate
audibility. The proportion of the LTASS
that is above the hearing thresholds rep-
resents the audible portion of the speech
spectrum. The LTASS is frequently refer-
enced to an average conversational level
for speech from 1 meter away, which is
usually equivalent to an overall level of
60 or 65 dB SPL, but can also be used to
represent speech at other levels (soft and
loud).

Speech audibility can be quantified
into a single numerical value using the
speech intelligibility index [SII], {ANSI
53.5-1997). The Sl is based on the idea
that different frequency regions of the
speech signal carry different amounts of
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Figure 10=1. The 5PL-o-gram is a graph that displays the hearing
thresholds and output of the hearing aid as a function of frequency in
dB sound pressure level (SPL). The circles connected by the solid line
represent the hearing thresholds for the right ear. The dark black line
represents the leng=term average speech specteum (LTASS) amplified
by the hearing aid. The gray shaded area around the LTASS represents
the peaks and valleys of the speech signal. The dark gray solid line
represents the maximum output of the hearing aid.

importance for understanding speech.
The SlI is expressed as a proportion (be-
tween 0 and 1) or percentage (between 0
and 100), where higher values represent
greater audibility of the speech signal
To calculate audibility using the 5lI, the
speech spectrum is divided into discrete
frequency bands. The proportion of the
LTASS that is audible within each fre-
quency band is multiplied by an impor-
tance factor for that band. Importance fac-
tors are derived from speech recognition
experiments where frequency bands are
removed using filters (Hirsch, Reynolds,
& Joseph, 1954). The average amount of
degradation in speech understanding that
occurs when a frequency band is removed
from the signal reflects that frequency
region’s importance. Importance factors
have been derived for different types of

speech stimuli (syllables, words, and sen-
tences) and talkers (male or female). The
importance and audibility factors for all
of the frequency bands are added to cal-
culate the SII. Most of the importance
functions that have been developed for
the SII were derived from experiments
with adults who have normal hearing,.
Whereas the SII has often been used to
predict speech recognition in adults, pre-
dictions of speech recognition in children
based on the 511 tend to overestimate per-
formance on average (McCreery & Stel-
machowicz, 2011; Scollie, 2008).
Therefore, the primary purpose of the
SIT with children who are hard of hearing
is to quantify the amount of speech infor-
mation that is audible to the child with
and without amplification. Unaided 511
values can be used to quantify the impact

235



236

Assessing Listening and Spoken Language in Children With Hearing Loss

of hearing loss on the audibility of speech
without amplification. For estimates of
unaided audibility, the unamplified LTASS
is compared to hearing thresholds in SPL.
Aided 511 values are used to describe the
amount of the LTASS that is audible with
amplification based on the amplified
speech signal, which is usually derived
by measuring the output of the hear-
ing aid in SPL with a stimulus that has
the same spectral and temporal charac-
teristics of the LTASS, The importance
of documenting aided audibility using
the SII has recently been highlighted by
several studies of speech and language
development in children who are hard
of hearing. Development of vocabulary
(Stiles, Bentler, & McGregor, 2012) and the
structural aspects of language, including
morphology and syntax (Koehlinger, Van
Home, & Moeller, 2013), have been shown
to be higher in children with higher aided
audibility than for peers who wear hear-

ing aids that provide less aided audibility.
Thus, the amount of the speech signal that
is audible can directly impact the auditory
access that the child has with his or her
amplification and is a key component in
the clinical assessment of amplification.
Figure 10-2 displays examples of SPL-o-
grams with different amounts of speech
audibility.

Hearing Aid Use

For amplification to be effective, the
devices must be used consistently, While
this concept might seem overly simplis-
tic, parents and caregivers can experi-
ence significant challenges in establish-
ing and maintaining consistent hearing
aid use in infants and young children.
Older children and adolescents may
experience decreased device use due o
self-consciousness or bullying (Bauman
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Figure 10-2. SPL-o-grams displaying a fitting that provides adequate audibility for speech (A] and a
fitting that provides inadequate audibility for speech [B). In the left panel, most of the speech spectrum
is above the hearing thresholds, except at frequencies above 4 kHz. Most of the speech spectrum in the
right panel is below the listener's hearing thresholds, which indicates that these portions of the speech
signal will not be audible to the listener at an average level.




Hearing Aid Assessment

& Pero, 2011; McKay, Gravel, & Tharpe,
2008). Despite the importance of con-
sistent device use for supporting posi-
tive outcomes, surprisingly few studies
have examined how much children are
using their devices and what impact that
might have on their development. An
exploratory study by Moeller and col-
leagues (2009) sought to quantify the
amount of hearing aid use among infants
and young children who are hard of
hearing and the factors that might sup-
port or limit consistent hearing aid use.
For infants and toddlers, hearing aid use
increased as a function of age, reflect-
ing greater ease establishing a consistent
wearing schedule as infants get older.
Hearing aid use in infants and toddlers
was also found to vary significantly across
individuals and for listening situations
such as the car and outdoors, potentially
due to parental concerns for losing the
devices in those situations.

In a later investigation by Walker
et al. (2013), parent report about hearing
aid use was compared to automated data-
logging features on hearing aids, which
report the average amount of time the
hearing aid is on during the day. Parent
report and data-logging were generally in
strong agreement, with parents only over-
estimating their child’s hearing aid use
by an average of 2 hours per day. Because
data-logging systems vary across hearing
aid manufacturers and have not been sci-
entifically validated, the source of this dis-
crepancy between data-logging and par-
ent report cannot currently be resolved.
Until evidence emerges to validate data-
logging as a valid measure of average
hearing aid use, both parent report and
data-logging should be used by clinicians
to monitor use.

The amount of hearing aid use that
is sufficient to support positive outcomes

in children who are hard of hearing has
not been directly evaluated. Particularly
in school-age children, hearing aid use
is more consistent among children with
greater degrees of hearing loss (McCre-
ery, Walker, Spratford, Jacobs, & Hatala,
2013). Because children with greater de-
grees of hearing loss are more likely to
experience suboptimal outcomes com-
pared to children with milder hearing
loss, establishing the amount of device
use that is sufficient to support develop-
ment while controlling for the amount of
hearing loss is complicated. Bagatto et al.
(2011) reported that a group of children
who wore amplification but had risk fac-
tors including limited device use were
often below normative values on sev-
eral questionnaires of auditory develop-
ment. Because of the potential impact of
inconsistent device use on developmental
outcomes and the fact that these devices
can only benefit children when they are
used, professionals should monitor the
consistency of amplification use and help
to develop strategies for overcoming chal-
lenges in use. Table 10-1 includes a list of
strategies for supporting consistent hear-
ing aid use.

CEANS @F A D‘Jf I
FORIC i {[EDRENS

Because the primary goals of amplifica-
tion in children are to restore audibility
of the speech signal and promote consis-
tent device use, the hearing aid assess-
ment process for children should reflect
these priorities. The following sections of
the chapter describe the clinical process
and theory of amplification assessment of
children who are hard of hearing. The
amplification assessment process starts
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Table 10-1. Promoting Consistent Hearing Aid Use

this phase,

1. Quality time vs. quantity of time: If parents are struggling to establish consistent hearing aid
use for their child, encourage them to focws first on the listening situations where hearing abd
use is less challenging at first. Highly communicative situations like reading or playing one-on-
one can previde a foundation for increasing use in other situations.

2. Recognize challenging situations: MNoisy listening environments, such as in the car or aut in
public, can be challenging to establich use because of difficulty listening and potential concerns
far losing the devices. Counsel parents and caregivers to anticipate these challenges and provide
additional support, such as FM systems or other hearing assistance technology, as needed.

3. Provide retention devices: Simple retention devices provided with the hearing aid care kit can
reduce parent anxiety about losing the hearing aids and increase the likelihoed that parents will
bz willing to have their children wear the hearing aids in @ wide range of listening situations.

4. Anticipate developmental changes: Research suggests that children may experience & brief
decline in the number of hours of hearing aid use per day between 6 and 12 months due to
the development of fine motar skills, such as the pincer grasp, that allow children to take out
their hearing aids (Walker et al,, 2013), Encourage parents that these challenges are part of the
normal developmental process and provide strategies to help parents avoid frustration during

with an accurate audiological evalua-
tion of the child’s hearing to establish
the need for amplification. Following the
diagnosis of hearing loss, pediatric vali-
dated prescriptive methods can be used
to determine the amount of amplifica-
tion needed. The device is then verified
using objective, electroacoustic measures
to ensure that the prescriptive recom-
mendations are achieved. The parents,
child, and caregivers are oriented to the
daily use and function of the devices
to help to establish consistent use. The
outcomes with amplification are moni-
tored to ensure that the child is meeting
auditory, communication, and academic
milestones. The amplification assessment
process is ongoing and may change as the
child grows and develops. The process
is different for air conduction and bone
conduction devices and the differences
between the two modes of sound delivery
are highlighted.

AN 1D e s R B h O

Hearing loss of nearly any type or degree
can interrupt the process of listening and
learning. Although children with greater
degrees of hearing loss often have the
most substantial delays (Ching, John-
son, et al, 2013), even children with
milder degrees of hearing loss are more
likely than peers with normal hear-
ing to experience speech and language
delays and academic challenges if ampli-
fication is not provided (Porter et al.,
2013; Tharpe, 2008). Therefore, any child
who is diagnosed with permanent hear-
ing loss should be evaluated as a potential
hearing aid candidate. Given the possi-
bility of negative developmental conse-
quences from hearing loss, hearing aids
should be provided as soon as a diagnosis
of hearing loss is confirmed. If the likeli-
hood that a child will benefit for amplifi-
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eation is uncertain, clinicians should err
on the side of providing amplification.
Amplification can always been discontin-
ued if determined to be ineffective; how-
ever, auditory experience that is missed
related to hearing loss cannot be recov-
ered once that time has passed. Some spe-
cific types of hearing loss, such as conduc-
tive hearing loss and auditory neuropathy
spectrum disorder, or degrees of hearing
loss, including unilateral and mild hearing
losses, require special consideration when
determining candidacy for amplification.

Type of Hearing Loss

Although sensorineural, mixed, conduc-
tive, and neural hearing losses can all
negatively impact audibility, the type of
hearing loss can influence the process of
determining candidacy and providing
amplification for children. Sensorineural
hearing loss is the most frequent type of
permanent hearing loss in children. Unlike
adults who usually have high-frequency
sensorineural hearing loss from noise-
exposure or aging, children can have a
wide range of audiometric configurations
related to sensorineural hearing loss, con-
sistent with the widely varying etiologies
of hearing loss in children (Pittman & Stel-
machowicz, 2003). Children with perma-
nent conductive or mixed hearing losses
should also be considered candidates for
amplification, since these types of hearing
loss also result in reduced access to audi-
tory experience. Children with mixed and
conductive hearing losses, however, may
be more likely to experience fluctuations
in hearing than children with sensori-
neural loss (Pittman & Stelmachowicz,
2003), so hearing should be monitored
frequently. While all children diagnosed
with hearing loss should be referred to an

otolaryngologist for medical evaluation,
the provision of amplification in children
with conductive or mixed hearing losses
should take into aceount the H‘-’ﬂliability
of other treatment options, including sur-
gery or pharmacological intervention.
Children may be likely to experience
tempaorary hearing loss related to chronic
otitis media or other conditions. In most
cases, children will receive prompt medi-
cal management of middle ear problems.
In some cases, however, the child may not
be eligible for surgical treatment of tem-
porary conditions because of age, health
status, or other factors. In cases where
the duration of hearing loss is expected
to exceed 3 months, amplification should
be discussed as an option with the family,
child, and medical care providers. Factors
that may impact decisions about ampli-
fication for temporary hearing losses
expected to exceed 3 months in duration
include the degree and stability of hearing
loss, related otologic complications such as
ear drainage or external otitis media, and
the child's age and developmental status.
For temporary hearing losses, loaner hear-
ing aids should be provided whenever
possible. There is limited evidence in the
literature to support or refute the efficacy
of amplification in children with tempo-
rary hearing losses of extended duration,
so professionals must take into account
a wide range of individual factors when
exploring candidacy for amplification,

Auditory Neuropathy Spectrum Disorder

Auditory neuropathy spectrum disor-
der (ANSD) is a type of hearing loss that
occurs when there are problems with
neural transmission of sound from the
cochlear or auditory nerve. (See Rance,
2005 for a review.) Children are diagnosed
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with ANSD on the basis of having nor-
mal cochlear outer hair cell function, as
measured by present otoacoustic emis-
sions or cochlear microphonic responses
on the auditory brainstem response, and
abnormal auditory neural function, dem-
onstrated with an absent wave V on the
auditory brainstem response at the high-
est levels of stimulation. The etiologies
of ANSD are highly varied in children
(Rance, 2005). As a result, outcomes with
hearing aids and cochlear implants are
highly variable, with some children expe-
riencing benefits similar to children with
sensorineural hearing loss and some chil-
dren with no demonstrable benefit from
amplification both within and across stud-
ies (Roush, Frymark, Venediktov, & Wang,
2011). Because the amount of hearing aid
benefit cannot be predicted on the basis on
audiological characteristics such as degree
of hearing loss, children diagnosed with
ANSD should receive a trial with appro-
priately fit amplification. Unfortunately,
because the auditory brainstem response
that is the basis for early amplification is
absent or significantly abnormal in chil-
dren with ANSD, amplification cannot
be provided until some behavioral mea-
sure of hearing can be estimated. Early
behavioral measures of hearing are used
as the basis for prescribing amplification
and verifying that sufficient audibility for
speech can be achieved. Children who do
not progress in auditory and communica-
tion develop during the trial with amplifi-
cation fit based on their behavioral audio-
gram should be referred promptly for
cochlear implant candidacy.

Unilateral Hearing Loss

Some children have hearing loss that
affects only one ear, known as unilateral

hearing loss. Despite the fact that chil-
dren with unilateral hearing loss have
one ear with normal hearing, some may
still experience greater developmental
and academic deficits than peers with
two normal-hearing ears. Approximately
one third of children with unilateral hear-
ing loss will be held back a grade (Lieu,
2004). Children with unilateral hearing
loss may also experience difficulties lis-
tening in background noise and localiz-
ing the source of sounds in the environ-
ment (McKay et al., 2008). Developmental
delays in speech and language skills are
more common in unilateral hearing loss
than in children with normal hearing, but
less consistent than in children with bilat-
eral hearing loss (Lieu, 2004). The factors
that predict developmental and academic
difficulties in children with unilateral
hearing loss have not been reported in the
literature; therefore, children with unilat-
eral hearing loss should be evaluated as
potential candidates for amplification in
their impaired ear, unless there is clear
evidence of limited benefit or obvious
contraindications to using amplification.
Children with unilateral hearing
loss can be divided into two groups with
regard to candidacy for amplification.
Children with mild to severe hearing loss
are considered to have aidable hearing in
their impaired ear and should be provided
with a trial amplification in that ear. For
children with profound unilateral hear-
ing loss, the ability to provide audibility
through amplification in the impaired ear
is limited due to the reduced dynamic
range between threshold and the level
where sounds become uncomfortably

~loud. Even if some audibility can be pro-

vided with amplification, the sound qual-
ity relative to the ear with normal hearing
may be poor. In cases of profound unilat-
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eral hearing loss, the head shadow effect
may limit the audibility of sounds origi-
nating from the same side as the impaired
ear (Shaw, 1974). The head shadow effect
can result in 10 to 20 dB of attenuation for
sounds that originate from the opposite
side of the head (Figure 10-3). The head
shadow effect occurs primarily for sounds
greater than 2000 Hz, where the wave-
lengths of sounds are shorter than the
distance between ears (the wavelength
for sounds above 2000 Hz is greater than
6.78 inches). For individuals with signifi-
cant unilateral hearing loss, effect devices
that route sound to the normal hearing
ear may be used to provide awareness
of sounds that occur on the side of the
impaired ear. The contralateral routing
of sound (CROS) to the normal ear can
occur through bone conduction or radio-
frequency transmission. Bone conduction
devices, such as bone conduction hearing

aids or osseointegrated auditory devices,
can be used to route sound to from the
side with hearing loss to the ear with nor-
mal hearing by vibrating the bones of the
skull. Finally, CROS hearing aids can also
use radio-frequency transmission to send
sound from a receiver on the impaired
ear to a receiver on the ear with normal
hearing. Research on these configura-
tions with children is limited, although
research with adults has suggested the
CROS using radio-frequency transmis-
sion (Valente, Valente, & Mispagel, 2007)
and bone conduction devices (Wazen
et al., 2003) can result in improved out-
comes with severe-to-profound unilateral
hearing loss. [f CROS devices with radio-
frequency transmission are selected for
children, occlusion of the normal-hearing
ear by the receiver should be limited. With
any CROS configuration, that the signals
from each ear are still being received by

HEAD SHADOW EFFECT (d8 SPL)

A B

Figure 10-3. The head shadow effect is depicted in Panel A, Note that the longer wavelength of low-
frequency sounds allows these sounds to be received at the opposite ear, whereas higher-frequency
sounds with shorter wavelengths are obstructed by the head. Panel B displays the average magnitude of

1or

L]

ny
L=]

i
(h ]

200 1000 10000
FREQUENCY (Hz)

the head shadow effect a5 a function of frequency (from Shaw, 1974)

24



242  Assessing Listening and Spoken Language in Children With Hearing Loss

only one ear. Therefore, these configura-
tions should not be expected to restore
binaural hearing or experience the same
perceptual benefits of having inputs from
two ears.

Once children are determined to be can-
didates for amplification, the audiologist
must make decisions about the type of
amplification, style of device, earmold
and what types of signal processing will
be activated in the device. The selec-
tion process should focus on providing
a device that is sufficiently flexible to
change and adapt to meet the needs of
the child as they grow and develop. The
physical growth and development that
children experience during early child-
hood and adolescence has an enormous
impact on their ear canal size, particularly
during the first year of life. The growth of
the ear canal directly results in a decrease
in the output of the hearing aid due to
the acoustic effect of increased ear canal
volume (Bagatto et al., 2005). The impli-
cation of normal growth means that the
hearing aid output could decrease by as
much as 20 dB over the first 3 years of life.
The listening needs and environments
of children over the next 5 years of their
life should also be considered during the
selection process. While the infant or tod-
dler being fit with the hearing aid may not
be using a phone or sitting in a classroom,
the connectivity of the device to hearing
assistance technology and telephones
should be considered as those needs are
likely to develop as the child enters pre-
school and school-age. Successful selec-
tion of amplification will ensure that chil-

dren can experience auditory access over
a wide range of environments and listen-
ing situations as they grow and develop.

Routing of Signal

In most cases, air conduction hearing
aids will be used to provide audibil-
ity for children who have mild to severe
hearing loss. For children with severe or
profound hearing loss or children who
are not developing auditory and com-
munication skills with appropriately fit
amplification, cochlear implants are indi-
cated and will be discussed in Chapter 11.
In some cases, the external ear (pinna) or
ear canal are not sufficiently developed
to support a hearing aid. Conditions that
can result in a small or malformed pinna
or absent ear canal will prevent the use of
air conduction hearing aids and require
sound routing using bone conduction.
Hearing devices are available that con-
vert acoustic energy to mechanical vibra-
tions to be transmitted to the cochlear via
the skull through bone conduction. Bone
conduction hearing aids can be coupled to
the mastoid process behind the ear using
a soft or rigid headband, similar to the
coupling used for bone conduction testing
during a standard audiological evaluation
(Figure 10—4). Osseointegrated auditory
devices (OAD) or bone-anchored hear-
ing devices (BAHD) are similar to bone
conduction hearing aids in the way they
transmit acoustic energy through bone
conduction; however, these devices are
attached to the skull either via a magnet
under the skin or surgical implant that is
implanted into the temporal bone behind
the ear and protrudes from the skull
through the skin. Bone conduction rout-
ing of sound is only advisable in cases
where the external ear and ear canal anat-
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Figure 10-4. Coupling options for bone conduction devices. From left to right: (1] a hard bone conduction
headband with an adapter for an osseointegrated auditory device processor; (2] an osseointegrated
auditary device processor; [3) an osseointegrated audibory device processor coupled to a soft headband.
Reprinted with permission, Byan McCreeny.

omy are not sufficient to permit air con-
duction routing of sound.

The Impact of Age-Related Differences
in Ear Canal Acoustics on Candidacy

In order to evaluate whether or not a child
is a candidate for air conduction ampli-
fication, the first step in the process is to
convert the hearing thresholds from the
audiogram from dB HL to dB sound pres-
sure level (SPL) at the eardrum. Because
the average threshold for normal hear-
ing is not the same SPL at each frequency,
dB HL was developed as a reference for
audiometric assessment where the aver-
age threshold for normal hearing at
every frequency is equal to 0 dB. Stan-
dard audiometric calibrations used to
establish dB HL are referenced to a 2 cm?
coupler for insert earphones or a 6 cm?
earphone for headphone. These couplers
are designed to approximate the residual

ear canal volume of those transducers
coupled to an adult ear. Infants and chil-
dren have smaller ear canals than adults,
so the same transducer and sound level
will produce a higher sound level in the
child’s ear canal than would be predicted
from the adult ealibration. The impact
of these age-related differences in sound
level on audiometric assessments is that
children’s thresholds referenced to dB HL
may appear better (lower) than using a dB
SPL-equivalent threshold that takes into
account the child’s individual ear canal
acoustics. Converting dB HL thresholds
to dB SPL at the eardrum allows for an
assessment of the hearing loss and the
impact on unaided audibility that takes
into the account the child’s ear canal
acoustics. Acoustic differences between
adult and child ears also will impact the
output of the hearing aid in the child’s ear
canal, which will be discussed in a later
section on hearing aid verification. Most
clinical hearing aid verification systems
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will allow clinicians to enter the audio-
gram in HL and convert those values to
SPL to assess the audibility of speech for
the child's hearing levels. Free software,
known as the Situational Hearing Aid
Response Profile (SHARP), can also be
used to convert audiometric thresholds to
SPL and is discussed in greater detail in a
later section of the chapter.

Fundamental Aspects of
Hearing Aid Selection

Although there are many aspects of hear-
ing aid selection, some fundamental prin-
ciples will guide the selection process for
most children who are hard of hearing. For
example, hearing aids are recommended
for both ears in children who have bilat-
eral hearing loss to support the develop-
ment of localization and other binaural
skills that are supportive for listening in
background noise.

Hearing Aid Style

For air conduction hearing aids, a wide
range of hearing aid styles are available
from behind-the-ear (BTE) to in-the-
ear {ITE; Figure 10-5). BTE hearing aids
have different receiver options includ-
ing having the receiver-in-the-aid (RITA)
or receiver-in-the-canal (RIC). In most
cases, BTE hearing aids with RITA cou-
pled to an earmold (Figure 10-6) will
be the preferred device style for infants
and children. The range of hearing losses
over which BTE hearing aids can be fit is
much larger than for ITE styles of hear-
ing aids. A wide fitting range is impor-
tant if the device will be flexible enough
to provide more gain as the child gets
older and their ear canal grows. The flex-
ibility in fitting range provided by BITE
hearing aids can also be beneficial in the
event of progressive or fluctuating hear-
ing loss, where the gain would need to
be altered to accommodate changes in

Figure 10-5. Hearing aid styles. Top: Behind-the-ear (BTE) hearing aid coupled
to a custom earmald, BTE hearing aid with a receiver in the canal (RIC). BTE hear-
ing aid with an RIC with a dome. Bottorn: In-the-canal (ITC), half-shell in-the-ear
(ITE), and full-shell ITE hearing aids. Reprinted with permission, Ryan MeCreery.
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Figure 10=6. Earmolds. Five different earmolds from infants ranging in age
from 2 to & months, Mote the small size and lack of venting due to size con-
straints, Reprinted with permission, Ryan McCreeny.

hearing. In general, BTE devices are also
more durable and have greater battery life
than other hearing aid styles, in addition
to offering more options for connectivity.
Because BTE hearing aids are coupled to
an earmold, they can be easily adapted
to ear canal growth over time by getting
new earmolds, which is significantly less
expensive than remaking the shell of an
ITE hearing aid as the child’s ear grows.
Children and their families should be
given information about the advantages
of BTE with RITA devices when making
decisions about hearing aid style. Under
specific circumstances, ITE or BTE with
RIC hearing aid styles may be indicated
for older school-age children and adoles-
cents. While cosmetic appeal of hearing
aids is a relatively minor consideration
during infancy and early childhood, some
older school-age children and adolescents
will prefer smaller, more discrete devices.

Given that this period of development can
be a challenging time to establish or main-
tain consistent hearing aid use, [TE or BTE
with RIC might be considered options
during this age as long as several condi-
tions are met. First, the devices still must
be able to provide adequate amplification
for the child’s degree and configuration or
hearing loss. Second, the child must be at
an age where ear canal growth has stabi-
lized. The family must understand that a
child fit with an ITE may be without his
or her device if the hearing aid needs to
be remade due to ear canal growth, which
can take several weeks. Finally, the device
should still provide options for connec-
tivity with hearing assistance technol-
ogy, phones, computers, gaming devices,
or other systems and activities that the
child enjoys. The cosmetic advantages of
ITE and BTE with RIC hearing aids can
quickly be offset by limited connectivity
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or problems using the devices with sys-
tems that are used to communicate with
friends and family.

Hearing Aid Signal Processing

Another major aspect of the hearing aid
selection process is to determine which
hearing aid signal-processing features are
appropriate for the child and will be acti-
vated in the fitting. In the past, decisions
about whether or not to include hearing
aid signal-processing features had to be
made at the time the device was ordered,
since many of these features were only
available in specific models. With the
advent of digital signal processing in
hearing aids, even the most basic levels
of hearing aid technology will include
options for directional microphones,
digital noise reduction, and frequency-
lowering signal processing. As a result,
the decision process has transitioned from
which specific features will be ordered to
which specific features will be activated in
the fitting. Hearing aid signal processing
features can be divided into two catego-
ries: inherent or activated. Inherent signal
processing includes processing strate-
gies and systems that are nearly always
present and activated in the hearing aids.
Although audiologists do not have to
make deliberate decisions about whether
or not to activate inherent processing, spe-
cial consideration is still needed to deter-
mine the characteristics of these systems
that will result in the greatest amount of
audibility. Activated signal processing
features are systems that the clinician can
control whether or not the feature is active
using programming software. Decisions
about activated features are also made
in an effort to enhance audibility, but the
audiologist must also determine whether
or not activated features are appropriate

for a given child at the time of the fitting.
Some decisions about activated features
will depend on the age, degree of hearing
loss, or other characteristics of the child.
The two primary systems in the hearing
aid that are inherent features are ampli-
tude compression and feedback sup-
pression. Both features typically are not
deactivated in any modern hearing aid
system. Clinicians, however, must make
decisions about how to optimize these
features to provide children with consis-
tent audibility.

Amplitude Compression. Amplitude com-
pression refers to automated systems
that adjust the amount of amplification
provided by the hearing aid based on the
input level of sound received at the hear-
ing aid microphone. Nearly two decades
ago, many hearing aids provided linear
gain as a function of input level. Lin-
ear gain is a system that provides 1 dB
increase in the hearing aid output for a
1 dB increase in the input. At very high
input levels (>85 dB SPL), some linear
devices would substantially limit any
increases in amplification to avoid loud-
ness discomfort using output limiting.
Linear amplification meant that adult
hearing aid users were forced to adjust
their volume controls to optimize audi-
bility and listening comfort as the sound
level in the environment varied (Leijon,
1990). In an effort to minimize the need to
adjust the volume control when the sound
level changed and optimize audibility
over a wide range of input levels, wide
dynamic range compression (WDRC) was
developed (Kates, 2010). With WDRC, the
hearing aid automatically and gradually
reduces the amount of amplification that
is provided as the input level increases
for the range of input levels associated
with communication (~45 dB SPL to 80
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dB SPL). In effect, soft speech receives
the most amplification, average speech
sounds receive less, and loud speech
sounds receive very little amplification.
The perceptual effect of WDRC is that
soft sounds are audible, but loud sounds
are not uncomfortable, which means that
the input to the hearing aid is audible and
comfortable over a wide range of plau-
sible input levels in different listening
environments.

Infants and young children cannot
reliably manipulate a volume control.
Like adults, many older children and
adolescents do not want to have to adjust
the volume of the hearing aid because of
changes in the sound level in the environ-
ment. Therefore, amplitude compression
in the form of WDRC is a desirable feature
for children to have in their hearing aids
(see McCreery, Venediktov, Coleman, &
Leech, 2012a for a review), as long as it
is optimized to promote audibility across
the range of speech inputs. Audiologists
can verify that this goal is accomplished
by measuring the audibility of speech at
multiple input levels as part of the veri-
fication process. Amplitude compression
can also help to promote consistent hear-
ing aid use in children by balancing audi-
bility with listening comfort across differ-
ent listening situations where the level of
noise in the environment might be uncom-
fortably loud with linear amplification.

Feedback Suppression. Acoustic feedback
describes the whistling or buzzing sound
that occurs when amplified sound from
the hearing aid is picked up by the micro-
phone and amplified again, creating a
feedback loop. Although the feedback
may not be audible to the hearing aid
user, feedback can create annoyance and
frustration for others, particularly for par-
ents who may be trying to establish hear-

ing aid use with their children. Before
recent advancements in digital signal pro-
cessing, acoustic feedback was a problem
frequently reported by parents, particu-
larly for children with severe or profound
hearing loss who required significant
amounts of amplification from their hear-
ing aids to make speech audible. With
these advances, most hearing aids now
include feedback suppression systems
that are automatically engaged as part of
the fittings process. Some devices contain
multiple types of feedback suppression,
including passive systems that limit the
amount of gain that can be provided in
the hearing aid, to active systems that use
phase cancellation or other approaches
to limit feedback as it occurs. (See Dillon,
2012 for a review of feedback suppression
approaches.)

Although very little research has been
completed with feedback suppression and
children who wear hearing aids, the bene-
fits of this technology can be verified clini-
cally and the potential disadvantages are
relatively small. The advantages of feed-
back management can include reduced
parent frustration while trying to estab-
lishing hearing aid use and improved
audibility of high-frequency sounds,
which may be limited when feedback was
present. One potential negative conse-
quence of feedback suppression is that the
presence of feedback has been an indica-
tor that earmolds need to be replaced. In
fact, many feedback suppression systems
are so affective that feedback may not
occur even with a very poorly fitting ear-
mold. While increasing the length of time
that earmolds can be effective is positive
overall, the acoustic consequences of a
poorly fitting earmold can be substantial.
Even if feedback suppression is effectively
limiting the amount of feedback, a poorly
fitting earmold will lead to decreased
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amplification due to sound leaking out
of the ear canal and an increased residual
volume. This limitation can be success-
fully avoided if clinicians monitor the fit
of earmolds through both visual inspec-
tion and acoustic measurements during
verification. Activating any feedback sup-
pression systems in the hearing aid prior
to the verification process will ensure that
the effects of feedback suppression on
speech audibility can be quantified.

Activated Hearing Aid Features

In addition to hearing aid features that are
typically part of hearing aid signal pro-
cessing, other hearing aid features must
be activated in by the audiologist as part
of the fitting, as well as being optimized
to promote audibility. Three activated fea-
tures have received significant attention in
the literature: directional microphones,
digital noise reduction, and frequency
lowering. Some manufacturers have
pediatric settings that will automatically
determine which features are activated
based on the age of the child entered into
the programming software. Audiologists,
however, should make individualized
decisions about which features to activate
for each child.

Directional Microphones. Listeners tend
to face their conversational partner dur-
ing verbal communication. Directional
microphones take advantage of this fact
by maintaining or enhancing amplifica-
tion for sounds arriving from the front of
the listener and reducing amplification
for sounds arriving from behind the lis-
tener or from the sides. Directional pro-
cessing is accomplished by using multiple
microphones at different positions on the
hearing aid or one microphone with mul-

tiple openings. The position of the sound
relative to the listener is determined by
comparing the time of arrival at differ-
ent microphones. In adults, directional
microphones have been shown to provide
small, but consistent benefits for listening
in background noise, particularly in situa-
tions where the listener is facing the talker
of interest and the noise source is primar-
ily behind or to the side of the listener
(Amlani, 2001). For children, the benefits
of directional microphones depend on the
child’s ability to orient towards the talker
of interest. School-age children with hear-
ing loss can accurately orient towards dif-
ferent speakers in classroom situations
(Ricketts & Galster, 2008); however, evi-
dence from infants and younger children
with hearing loss is more limited. While
infants and younger children do appear
to locate the talker of interest in some lis-
tening situations, this age group is not in
listening situations where the talker of
interest is consistently located in front of
them (Ching et al., 2009). For this reason,
directional microphones may be appro-
priate for school-age children in specific
listening situations where the talker of
interest is likely to be in front or can be
located by the child but not for infants
and younger children who are exploring
their world (McCreery, Venediktov, Cole-
man, & Leech, 2012b).

Digital Noise Reduction. Another signal
processing strategy designed to limit
the impact of noise on hearing aid users
is digital noise reduction. Digital noise
reduction describes a group of signal-
processing strategies designed to detect
the when noise is the predominant input
to the hearing aid and reduce the amount
of gain to improve listening comfort.
Because most digital noise reduction sys-
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tems reduce the amount of gain provided
by the hearing aid, improvements in the
signal-to-noise ratio that can occur with
directional microphones are not possible
with digital noise reduction. As a result,
the primary improvements observed with
adults are in improved listening comfort
(Mueller, Weber, & Hornsby, 2006) or
reduced listening effort in noise (Saram-
palis, Kalluri, Edwards, & Hafter, 2009).
Maintaining listening comfort in back-
ground noise can help to support hear-
ing aid use in situations with background
noise for children who wear hearing aids.
Additionally, reduced listening effort has
been documented in children with nor-
mal hearing using digital noise reduction
(Gustafson, McCreery, Hoover, Kopun, &
Stelmachowicz, 2014). Research describ-
ing digital noise reduction in children who
wear hearing aids suggests that digital
noise reduction does not have a negative
impact on speech recognition (McCreery
et al., 2012b; Stelmachowicz et al., 2010).
Therefore, digital noise reduction may
provide benefits to children as long as it
does not reduce audibility for speech.

Frequency Lowering. Audibility of high-
frequency speech sounds is important
not only for understanding speech (Stel-
machowicz, Pittman, Hoover, & Lewis,
2001), but also to support word learn-
ing (Pittman, 2008) in children who are
hard of hearing. Limited audibility in the
high frequencies for children has been
implicated as a potential contributor to
delays in both phonological (Moeller
et al., 2007) and structural aspects (Koel-
linger et al., 2013) of speech and language
development. These results suggest that
even with appropriately fit amplifica-
tion, the frequency range or bandwidth
of hearing aids currently may not be suf-

ficient to maximize perception and devel-
opmental outcomes. As a result of this
research, hearing aid manufacturers have
attempted to extend the bandwidth of
hearing aids, but have also introduced fre-
quency-lowering signal processing as an
alternative method of increasing access to
high-frequency sounds. Frequency lower-
ing refers to hearing aid signal-processing
strategies that relocate high-frequency
speech information to lower frequencies
where hearing thresholds may be bet-
ter or the hearing aid may provide more
gain. Multiple frequency-lowering strat-
egies are available in wearable hearing
aids. (See Alexander, 2013 for a review of
approaches to frequency lowering.)
Research on frequency lowering
in children who wear hearing aids has
grown rapidly in the past few years, but
have shown mixed results for speech
perception and communication develop-
ment outcomes (McCreery et al., 2012c).
Specifically, most studies suggest that
frequency lowering outcomes are better
than or equivalent to processing without
frequency lowering. In determining indi-
vidual candidacy for frequency lowering,
audiologists must consider how much
bandwidth is audible without frequency
lowering and whether or not providing
additional bandwidth is possible with fre-
quency lowering. The audible bandwidth
is an estimate of the highest frequency
that is audible through the hearing aid.
For conventional processing without fre-
quency lowering, the audible bandwidth
can be estimated by measuring the highest
frequency whether the LTASS intersects
the audiometric thresholds on the SPL-o-
gram. With frequency lowering, the audi-
ble bandwidth can be estimated using
software such as the SHARP (Brennan
et al,, 2013). Frequency lowering should
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only be implemented for children if the
audible bandwidth can be increased com-
pared to conventional processing,. Because
frequency lowering has the potential to
distort the speech spectrum, audiologists
should select frequency lowering settings
that improve audibility with the least
amount of spectral distortion.

Once the hearing aid and signal pro-
cessing features have been selected, the
audibility of speech can be verified for
air conduction hearing aids using probe-
microphone measurements. Probe-
microphone systems measure or estimate
the output of the hearing aid in the ear
canal, taking into acecount the individual
acoustic characteristics of the hearing aid
fitting and ear. The results from probe-
microphone verification can be plotted
on the SPL-o-gram to evaluate audibility
of the LTASS. Verification for advanced
signal-processing features can also be
completed as part of the verification pro-
cess. The specific goals of hearing aid veri-
fication are to promote speech audibility
and minimize the potential for loudness
discomfort across a range of input levels.
Because the child's ear canal will grow
as part of normal development, verifica-
tion should be completed every 3 months
for children who are less than 3 vears old
and every 6 months for children between
3 and 5 years old. This schedule ensures
that children are receiving measurements
of the hearing aid in their car frequently
during the first few years of life when ear
canal growth is particularly rapid and can
be coordinated with on-going assessment
of hearing thresholds and replacement
of earmolds.

Probe-Microphone Verification

The cornerstone of verification for air
conduction hearing aids is a measurement
of a speech signal through the hearing
aid at multiple input levels. A test signal
is presented to the hearing aid via a cali-
brated loudspeaker. Probe microphone
verification systems use bwo microphones
to estimate the input to the hearing aid
and the output of the hearing aid in the ear
canal. The external microphone is placed
on the ear and measures the unamplified
signal that arrives at the ear. The internal
or probe microphone is placed in the ear
canal using a soft, thin tube that can be
placed in the ear canal with the hearing
aid and earmold (Figure 10-7). Measure-

Figure 10-7. A probe microphone assembly used
to measure the real ear or real-ear-to-coupler dif-
ference response from the ear canal. Reprinted
with permission, Ryan McCreery.
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ment of the hearing aid output in the
child’s ear canal with a probe-microphone
system is known as in situ or real ear
verification, because the hearing aid is
measured on the ear. The SPL level of
the LTASS with amplification from probe
microphone measurements is plotted
relative to the audiometric thresholds
converted to SPL to estimate audibility.
Unfortunately, many infants and young
children cannot sit cooperatively for mul-
tiple probe microphone measurements in
each ear or lack the head control that is
required to sitin front of the loudspeaker.
A reliable alternative to in situ measure-
ments of hearing aid output are estimates
based on the real-ear-to-coupler-differ-
ence (RECDY); (Bagatto et al., 2005).

The RECD is a single measurement
of a calibrated signal presented through

the child’s occluded earmold without the
hearing aid to estimate the acoustic charac-
teristics of the child’s ear canal compared
to a standard 2 cm® coupler (Figure 10-8).
Subsequent hearing aid measurements
in the 2 cm® coupler can be used to simu-
late the response of the hearing aid in the
child’s ear canal. The advantage of the
RECD is that it requires minimal coopera-
tion from the child and has been validated
as an accurate predictor of in situ mea-
surements across multiple studies (Baga-
tto, Scollie, Seewald, Moodie, & Hoover,
2002; Sinclair et al., 1996). In cases where
the RECD eannot be measured, average
RECD walues are available in 1 month
intervals for children under 5 years of age
and in 1 year intervals between 5 to 12
years of age (Bagatto et al., 2005). Average
RECD values should only be used if in situ
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B0 A
120 70 Measure coupler
110 80 > Coupler
50 - : This Tue Mov 11 11:088m
100 - Weekly
B0 ) - months
’ i il Measure real gar mdphane
i verage
i Erage
a4 |=med - - e e MR REED eeseeasesran jeerage
50
a0 Level Sl
301 2
204 a

Figure 10-8, The real-car-to-coupler-difference [RECD) measurement for hearing aid verification. The
RECD (gray fine) in dB as a function of frequency. The RECD is the difference between the broadband
sound recorded in the child's ear canal [thin black line) compared to the same sound recorded ina 2 em?

coupler [thick block fing). The average RECD for the child's age is displayed as the dashed line.
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or measured RECD measurements are not
possible, since the range around the aver-
age RECD can be 10 dB, depending on
the frequency and age of the child (Baga-
tto et al., 2002). Average RECD values
were collected on children with normal
middle ear conditions; therefore, average
RECD values should be applied in cases
of middle ear effusion or in children with
tympanostomy tubes or tympanic mem-
brane perforations, as those conditions
will impact the acoustics of the RECD (Liu
& Lin, 1999; Martin, Westwood, & Bam-
ford, 1996). Using an average RECD with
children who have abnormal middle ear
conditions or obvious differences in ear
canal size from age-matched children will
lead to inaccurate predictons of hearing
aid output.

Preseriptive Methods

The amount of amplification that is
needed to make speech audible will
depend on the degree and configuration
of hearing loss. Prescriptive approaches to
hearing aid fitting specify the amount of
gain and output that should be achieved
to make speech audible over a range on
different input levels, while minimizing
loudness discomfort. Two primary pre-
scriptive approaches have been validated
for children: the Desired Sensation Level
(DSL v. 5; Scollie et al., 2005) and Mational
Acoustics Laboratories (WAL-NL2; Keid-
ser et al., 2011). Studies comparing DSL
and NAL have suggested that a wide
range of outcomes, including speech rec-
ognition, loudness perception and speech
and language outcomes, are similar for
children fit with either formula (Ching,
Dillion, et al., 2013; Ching, Johnson, et al.,
2013; Scollie et al., 2010). Therefore, cither

fitting approach is reasonable to use with
children. During the verification process,
the gain and output of the hearing aid
should be matched as closely as possible
to prescriptive targets at each frequency.
Both NAL and DSL include prescriptive
targets for different 5pee-ch input levels
{soft, average and loud). Hearing aid fit-
tings that are closely matched to prescrip-
tive targets are much more likely to pro-
vide consistent audibility across a range
of degrees of hearing loss than fittings
where there are deviations from prescrip-
tive targets greater than 5 dB (MecCreery,
Bentler, & Roush, 2013).

Verification Outcomes

Audiologists should document verifica-
tion outcomes for each hearing aid fitting
that they provide for children who are
hard of hearing. The aided audibility for
soft (50 or 55 dB SPL) and average (60 or
65 dB SPL) speech input levels should be
reported and compared to normative data
for the child’s degree of hearing loss for
each ear (Bagatto et al,, 2011). In general,
children with mild to severe hearing loss
can achieve aided audibility greater than
65 with hearing aids fit to prescriptive tar-
gets. To ensure that the child has access to
speech information across the frequency
range, the maximum audible frequency
for an average speech signal for each hear-
ing aid should be reported as a measure of
the audible bandwidth that is available to
the child with amplification. Ideally, the
maximum audible frequency should be
greater than 6000 Hz or frequency low-
ering should be considered to extend the
bandwidth to higher frequencies. Any
deviations from prescriptive target greater
than 5 dB should be noted and the reasons
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for these deviations (e.g., configuration of
hearing loss, inadequate gain in the hear-
ing aid) should be described.

Prior to the development of probe
microphone measures for assessing the
audibility of speech, audiclogists were
forced to rely on audiograms completed
with the hearing aids in place to assess
how the hearing aids functioned. Measur-
ing the pure tone audiogram with hear-
ing aids is no longer acceptable practice
for a number of important reasons. First,
measuring the behavioral response to
pure tones does not provide information
about whether or not speech is audible
through the hearing aid. Additionally,
the signal-processing systems in digital
hearing aids do not process pure tones
the same way that they process speech.
In fact, many hearing aids will treat pure
tone signals like feedback and alter the
amount of amplification that is provided
to those signals, which can lead to invalid
results. Aided audiograms also do not
test the maximum output of the hearing
aid, nor do they allow for the assessment
of advanced hearing aid features such as
frequency lowering, digital noise reduc-
tion and directional microphones. For
these reasons, aided audiograms are not
recommended as part of the hearing aid
verification process, as they do not pro-
vide a realistic measure of what the child
is listening to with his or her hearing aids.

The Situational Hearing
Aid Response Profile

Although the audibility of the average
speech signal is often the primary focus
of the hearing aid assessment process,
children often are required to listen to
speech under a wide range of listening

conditions and from varying distances.
The Situational Hearing Aid Response
Profile (SHARP; Brennan et al.,, 2013) is a
software program that allows simulation
of alternative listening configurations that
might be encountered by children. The
SHARP program uses the verification data
obtained for the standard average speech
at 1 meter condition to make predictions
for other potential listening situations
where the input to the hearing aid may
have a different spectrum than the LTASS
{Figure 10-9A). For infants, both unaided
and aided listening situations, such as
being cradled and being held on the hip,
can be used to demonstrate the effect of
being closer to the talker. Classroom lis-
tening situations, such as being 4 meters
from the teacher, can also be simulated
to show how children who wear hear-
ing aids can hear the teacher in a realistic
classroom situation (Figure 10-9B). The
head shadow effect can also be simulated
acoustically to assess how sounds from
the opposite side of the head are received
at the ear with normal hearing in cases of
unilateral hearing loss. The SHARP can
be used for counseling parents or teachers
about the effects of distance on audibility.

Verification of
Bone Conduction Devices

Because the output of bone conduction
devices is mechanical, verification of
bone conduction devices currently can-
not be measured wusing the same probe
microphone approaches that are used for
verification of air conduction amplifica-
tion. Researchers, however, are currently
developing objective measures to per-
form verification with bone conduction
devices to ensure that speech audibility
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Figure 10=9. The effect of distance on audibility. Panel A displays
the 5PL-o-gram for an average speech signal at a distance of 1 meter,
Panel B displays the same SPL-o-gram data for a speech signal at a
distance of 4 meters. Mote the reduction in audibility as distance
increases. The Situational Hearing Aid Response Profile can be used
to estimate the impact of distance on audibility across a wide range
of realistic listening situations.

can be provided using these devices. An
experiment using objective electrome-
chanical assessment of bone conduction
devices found improved speech percep-

tion and audibility compared to conven-
tional ap-proaches (Hodgetts, Hagler,
Hakansson, & Soli, 2011). While electro-
mechanical interfaces for verifying bone
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conduction responses of hearing aids are
not widely available at the present time,
the use of objective verification measures
for bone conduction devices should soon
be feasible and would represent a signifi-
cant improvement over methods that rely
on subjective patient feedback.

B R T ERE R TR RO T
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One of the most integral parts of setting
children and their parents or caregivers
up for success with amplification is an
on-going process of orientation to the
use, maintenance, and function of ampli-
fication. Parents report that information
about maintenance and promoting hear-
ing aid use is their principle concern dur-
ing the process of fitting amplification,
Given that most children who are hard
of hearing will be identified through uni-
versal newborn hearing screening and fit
with amplification during infancy, parents
or caregivers initially will be tasked with
establishing routines for care and mainte-
nance; however, the process of orientation
should continue at each subsequent visit
to identify challenges, provide support,
and eventually transition the responsibil-
ity for maintenance to the child.

Care and maintenance of the hear-
ing aid are extremely important as they
can extend the life of the hearing aid and
help to minimize the need for repairs.
The parents should be provided with the
tools that are necessary to ensure that the
device is functioning on a daily basis, as
well as basic materials to keep the hear-
ing aids clean and free from moisture.
Hearing aid care and maintenance kits
are often complimentary or at minimal
cost from hearing aid manufacturers (Fig-
ure 10-10). A care and maintenance kit

should include a hearing aid battery tes-
ter, a drying kit with desiccant for storage,
a bulb for blowing out earmold tubing, a
listening tube to perform listening checks,
and a retention device. The function of
the kit and a routine for care and main-
tenance should be introduced at the Ffit-
ting and reviewed at subsequent appoint-
ments. Parents should be encouraged to
check the hearing aid battery and listen
to the hearing aid each day before the
child wears the hearing aid to ensure that
the device is functioning properly. The
daily hearing aid listening check should
include a visual inspection of the hearing
aid and earmold. Visual inspection can
often reveal problems with the hearing
aid such as corrosion debris in the bat-
tery compartment or problems with the
earmold such as wax or moisture occlud-
ing the sound bore or tubing. Parents can
be instructed to use the listening tube to
listen to the hearing aid while producing
the sounds from the Ling Six-Sound Test
(Agung, Purdy, & Kitamura, 2005). The
Ling sounds includes the vowels fa/ (as
in hot), /i/ (as in bee), fo/ (as in boot) and
consonants /m/ (as in me), /s/ (as in sit)
and /[/ (as in shot). The purpose of the
Ling Six-Sound Test is to produce speech
sounds that represent the frequency range
of speech in order to assess the sound qual-
ity of speech through the hearing aid. The
use of signal-processing features such as
frequency-lowering or directional micro-
phones may affect the sound quality of
the hearing aids or change the level of the
sound through the hearing aid depending
on where the sound source is during the
listening check, so these processes should
be discussed during orientation, if these
features are present in the hearing aids.
Parents will eventually leamn to recognize
how their child’s hearing aid sounds and
become adept at identifying problems
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Figure 10-10. Components of a pediatric hearing aid care and maintenance kit. A. A desiccant drying
tub where the hearing aids can be stored at night or when they are not in use. The desiccant tablets
[below] absorb moisture from the hearing aids to prevent moisture-related malfunction, B, The other
cempenents of the hearing aid care and maintenance kit, including the listening tube (obove), battery
tester (bottom lefi), and earmold tubing blower (bottom right). Reprinted with permission, Ryan McCreery.
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with sound quality. Providing ongoeing
support and orientation for parents and
caregivers will ensure that they have the
confidence to support their child's hear-
ing aid use.

VALIDATIOMN

The process of consistently verifying
the hearing aids provides evidence that
amplification provides consistent audi-
bility as the child grows and develops,
but the effects of amplification should
be monitored periodically by the audi-
ologist to ensure that the child is able
to wear his or her devices consistently.
In addition, auditory and communica-
tion development milestones should be
evaluated periodically to ensure that the
child’s auditory skills are progressing as
would be expected with amplification.
Once a child reaches an age where speech
recognition assessment is possible, aided
speech recognition assessment should be
completed to document that the audibility
provided by the hearing aids has a posi-
tive impact on speech understanding.

Documenting Hearing Aid Use

Consistent hearing aid use is essential to
achieve the positive benefits of amplifica-
tion. Professionals who work with chil-
dren who are hard of hearing and their
families should assess hearing aid use at
every point of contact with the family to
help promote the importance of consistent
use and identify potential barriers. An
average estimate of daily hearing aid use
can be obtained using the data-logging
systems available through the program-

ming software for most hearing aids. In
addition, the child, parents, and care-
givers should be asked to monitor and
report the average amount of hearing aid
use time per day. Specific questions about
the situations where hearing aid use is
consistent as well as those situations that
are most challenging can lead to discus-
sions about strategies for increasing use.
The difficulty in establishing hearing aid
use in infants and young children should
be acknowledged and realistic expecta-
Hons should be discussed. While families
should be encouraged to establish and
maintain consistent hearing aid use dur-
ing waking hours, average hearing aid
use per day increases as the child gets
older, from 4 to & hours during infancy to
10 to 12 hours by age 3 to 4 years (Walker
et al., 2013). Establishing consistent use
may also be more challenging for children
with milder degrees of hearing loss. Dis-
cussions about increasing hearing aid use
should be supportive and should focus
on solutions. In some cases, focusing on
establishing hearing aid use in highly
communicative times, such as one-on-one
time reading or playing with family, can
increase confidence that could generalize
to other situations.

Aided Speech Recognition Assessment

Regular assessment of speech recogni-
tion can be an important tool for docu-
menting auditory skill development and
the benefits of amplification. Appropri-
ate speech-recognition tasks should be
developmentally appropriate in terms of
the child’s language and cognitive abili-
ties and use materials that have been vali-
dated with children. Speech-recognition
assessment with amplification can be
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completed through a sound field speaker
in the audiometric test booth at levels that
simulate conversational levels. Choosing
levels for speech-recognition assessment
that correspond with the input levels used
for verification (soft speech: 50 or 55 dB
SPL; average speech: 60 or 65 dB SPL) can
allow clinicians to more directly assess
the relationship between audibility and
speech recognition.

In children who are hard of hearing
without additional developmental con-
cerns, speech- recognition testing can start
as early as 2 years of age using point-to-
body-part tasks or point-to-picture tests,
such as the Early Speech Perception Test
(ESP; Geers & Moog, 1990). The Phrases-
in-Moise Test (Schafer et al., 2012) is
another option for speech-recognition
assessment for young children, as it uses
a play task that requires the child to act
out basic phrases in quiet or with back-
ground noise using a doll. A wide range
of clinical assessment tools that assess
speech perception have been developed.
Speech-recognition materials are available
that have a varying range of linguistic
complexity from phonemes and syllables
to sentences, depending on the linguistic
skills of the child.

Assessment of general aided speech
recognition is important; however, speech-
recognition testing may also be used to
answer specific clinical questions about
the child’s auditory skills or hearing aid
signal-processing features. For example,
an assessment with speech in front of the

child and noise from the sides or behind
the child with and without directional
microphones activated can be used to
demonstrate the benefits of this technol-
ogy. Assessment tools such as the UWO
Plurals Test (Glista & Scollie, 2009) can
be used to target perception of high-fre-

quency phonemes such as /5/ and /z/ to
measure the impact of the bandwidth of a
child's hearing aids or the impact of fre-
quency-lowering technology. Varying the
linguistic content of the stimulus (words
vs, sentences) can help to determine how
children may use their language skills
to support speech recognition. Speech-
recognition testing can provide valuable
information for monitoring outcomes
with amplification.

Outcomes Assessment Questionnaires

Assessment of language and communi-
cation skills in children who are hard of
hearing can be primarily accomplished
by the child's speech language patholo-
gist. Outcomes assessment question-
naires, however, can provide supplemen-
tal information about the development of
auditory abilities that may not be directly
assessed through standardized assess-
ments of speech and language. These
tools also provide important information
about how children use their auditory
skills in their everyday lives and listening
environments. Auditory outcomes ques-
tionnaires typically can be completed by
the parents, teachers, and/or the child.
Many questionnaires are available that
fall into at least two categories: auditory
development questionnaires and listening
behavior questionnaires (Table 10-2).
Auditory development question-
naires are typically used with infants and
young children who wear hearing aids in
order to monitor the progression of early
auditory skills. Examples of early audi-
tory development questionnaires include
the Infant-Toddler Meaningful Auditory
Integration Scale or Meaningful Audi-
tory Integration Scale (IT-MAIS/MAIS;
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Table 10=2. Outcomes Questionnaires for Children Who Wear Hearing Aids

Srale Age Range®  Features Mare infermation
Infant-Toddier 0-2 years Short intensiew for parents about http:/ftinyurl.comfbsdgszj
Meaningful Auditory auditery development for infants.
Integration Scale
(IT-MaIS)
Early Listening Function -2 years Questions about auditory http:f/tinyurl.com/chghaa3
[ELF) awareness and behavior in infants

and toddlers.
Children's Home 3=12years  Everyday listening situations are http:feimpurl comfbgchdct
Inventary far Listening rated on a 1-8 scale.
Difficulties (CHILD)
LittIEARS, 0-2 years Questionnaires about auditory http:fftinyurl.comfbragqéro
EARS 2-12 years development that span age range
TeenEARS 13+ years of childhood and adelescence.
Sereening Instrument 3-18 years Assesses classroom listening http:fftinyurl,com/mrhBaow
for Targeting and behavioral skills, Preschool,
Educational Risk elernentary, and secondary
[SIFTER) versions available.
Parents] Teachers' 2-18 years Cuestions about listening in http:ftinyurl.comicz32q5v
Evaluation of AuralOral different realistic listening
Ferfarmance in Children environments, including quiet and
[PEACHITEACH) noise subscales.
Speech, Spatial, and 6-18 years Originally developed for adults; http:fftimyurlcomfmipkhay
Qualities of Hearing Adapted for parents, teachers
(5501 or school-age children to ask

questions about a range of

listening skills and environments,

Nate, "Suggested age range assuming typical development.

Zimmerman-Phillips, Osberger, & Rob-
bins, 2001) or the LittlEars auditory devel-
opment questionnaire (Tsiakpini et al.,
2004). Auditory development question-
naires ask parents to rate or describe their
child’s auditory abilities such as respond-
ing to his or her name, auditory aware-
ness of sounds in the environment, or
other early auditory skills that should be
evident in children who are hard of hear-
ing once they receive amplification. In
addition to tracking the child’s auditory

skill development during the first two
years of life, these scales also can provide
parents with a framework for what types
of behaviors their child may be exhibiting
as they develop. One of the most signifi-
cant limitations of these questionnaires is
that children who have additional devel-
opmental delays may not exhibit signifi-
cant progress in terms of auditory skill
development even if amplification is pro-
viding some benefits. Clinicians should
use their clinical judgment about the use
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and timing of early auditory development
questionnaires in children whe are hard of
hearing with additional disabilities.
Listening behavior questionnaires
are used to assess how children who are
hard of hearing use their listening skills to
function in realistic situations. Teachers,
parents, and the child may complete these
scales to assess listening in background
noise, ease of listening, and to identify lis-
tening situations where listening may be
particularly difficult. Listening behavior
questionnaires often ask about listening in
public places or classroom environments
and are most appropriate for school-age
children. Examples of listening behavior
questionnaires include the Parents (or
Teacher) Evaluation of Aural /Oral Perfor-
mance in Children (PEACH or TEACH;
Ching & Hill, 2007) and adaptations of the
Speech, Spatial, and Qualities question-
naire (S5Q; Gatehouse & Moble, 2004) for
children, parents, and teachers {Galvin,
Mok, & Dowell, 2007). Questionnaires
that assess the child’s listening skills from
multiple perspectives can be informative,
not only for looking at performance in
different listening situations (home vs. at
school), but also for assessing the child’s
perceptions of his or her own auditory
abilities. Children, however, must be old
enough to understand basic acoustical
terminology like noise and reverberation
to answer questions about these concepts,
which may not be possible until the child
is 6 or 7 vears old. See Chapter 4 for a com-
prehensive list of questionnaires used.

SO RN AT

Clinical assessment of hearing aids for
children is a continuous process that in-
volves selection and activation of appro-

priate hearing aid features, verification
of audibility, providing orientation to
parents and children, and monitoring
auditory developmental outcomes. Pro-
fessionals who serve children who are
hard of hearing face the challenging task
of working with parents and caregivers,
many of whom have no experience with
hearing loss or hearing aids, and provid-
ing informational and support counseling
to ensure that the child receives consistent
access to their auditory environment to
develop speech, language and cognitive
skills that will provide a foundation for
academic and social success later in child-
hood. By maintaining consistent hearing
aid use and audibility for speech during
the child’s development, audiologists can
have a significant positive impact on the
development of children with hearing
loss and who use hearing aids.
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CHAPTER 11

Cochlear Implant Assessment

Tamala S. Bradham and K. Todd Houston
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B As the Food and Drug Administration
(FDA) guidelines continue to change,
more parents are choosing cochlear
implantation for their children
diagnosed with severe and profound
bilateral hearing loss.

B Cochlear implants provide access to
audition, and children often achieve
listening and spoken language
outcomes that are comparable
with their hearing peers—when
appropriate follow-up and
intervention services are in place.

B Cochlear implantation requires careful
candidacy assessment to determine if
this procedure is appropriate for the
child with hearing loss.

B Ongoing assessment of the pediatric
cachlear implant recipient is erucial
to measure progress and to determine
if the technology is functioning
appropriately and is programmed
correctly.

B Red flags, indicators that a different
course of intervention may be
required, occur when the child's

developmental or communicative
progresses is limited or delayed after
cochlear implantation,

T

Families who have chosen a listening
and spoken language outcome for their
children with hearing loss have a variety
of options to help their children access
speech and environmental sounds. With
significant advancements in hearing aid
technologies and real ear fitting tech-
niques, children can hear unlike ever
before (see Chapter 10). There are times,
however, that even with an appropriately
fit hearing aid technology, children can-
not access critical speech information that
can help them with the development of
spoken language. At this critical juncture,
a cochlear implant may be recommended.

Why would a cochlear implant be
of interest? Cochlear implants have been
shown to improve outcomes in speech,
language, and literacy (Geers, Nicholas,
& Moog, 2007; Nicholas & Geers, 2007).
Children with 2 years experience with a
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cochlear implant were mainstreamed at
twice the rate of children of the same age
and with the same hearing loss who do
not have cochlear implant (Francis, Koch,
Wyatt, & Niparko, 1999). Furthermore,
children with cochlear implants generate
a cost savings from kindergarten to 12th
grade that is estimated to be between
$30,000 and $200,000 (Francis et al., 1999).

One of the Public Health Applica-
tion and Outreach goals from Healthy
People 2020, Objective ENT-VSL-3 is to
increase the number people who are deaf
or very hard-of-hearing who use cochlear
implants (U.S. Department of Health and
Human Services, 2011). Despite the sub-
stantial benefit this treatment can provide
recipients, cochlear implantation is an
underused service (Shapiro & Bradham,
2012). The National Institute on Deaf-
ness and Other Communication Disor-
ders’ (NIDCD) Healthy Hearing Progress

Report noted that in 2004, only 2 of every
1,000 adults who are deaf or very hard
of hearing received a cochlear implant
(National Institute of Health [NIH], 2010).
For children ages 1 through 6, Bradham
and Jones (2008) reported that only 55%
of the children who were appropriate for
cochlear implantation were recipients of
this technology.

To address this national healthcare
issue, there has been significant empha-
sis on educating practitioners on can-
didacy criteria for cochlear implants,
programming of the device, outcomes,
and red flags (Cosetti & Waltzman, 2012;
Ganek, Robbins, & Niparko, 2012; Shap-
iro & Bradham, 2012). The purpose of this
chapter is to review factors in determining
cochlear implant candidacy, verification
and validation of cochlear implant pro-
gramming and monitoring, and counsel-
ing expectations.

Vignette #1

The audiologist, Dr. Button, received
a report from the speech-language
pathologist, Ms. Gab, that Abel has
not been hearing [s] or [sh] for about a
month now. Ms. Gab also noted in the
most recent speech-language evalua-
tion that Abel was having difficulties
with morphologic markers such as [-s]
as in cat versus cats. Abel is about to
enter kindergarten in about six months.

After checking Abel’s hearing aid
settings using simulated real ear mea-
sures, Dr. Button realizes a change in
access to sounds. The hearing aid set-
tings were no longer reaching prescrip-
tive targets. Abel has minimal access
to sounds in the mid frequencies and
relatively no access to high frequency

sounds. Abel has one of the most pow-
erful digital hearing aids on the market.
Now, Dr. Button has to tell the parents:

“Mr. and Mrs. Trend, based on
today’s measures with Abel’s hearing
aids and the speech-language report,
Abel can hear low frequency sounds
like [m] and [o0] but cannot adequately
hear [s] or [sh] in quiet listening envi-
ronments. In noisy places, based on
these findings, Abel is probably having
difficulties hearing and communicat-
ing with you at home. You might recall
that when we first started with hearing
aids, we mentioned a technology called
a cochlear implant. Do you have time
to hear more about this as an option
to explore?”




Cochiear implant Assessment

COCHLEAR IMPLANT

A cochlear implant is a biomedical device
that can help provide sounds to a person
with significant hearing loss. The cochlear
implant consists of two parts: an external
portion that sits behind the ear and an
internal portion that is surgically placed
under the skin and in the cochlea, the
hearing organ (Figure 11-1}. The external
device contains the microphone, speech
processar, transmitter, and battery. The
internal device houses the receiver/
stimulator and electrode array. Unlike
a hearing aid, which amplifies sounds
to be detected by impaired cochleas, the
cochlear implant bypasses areas within
the inner ear that do not stimulate the
hearing organ for sound recognition
and directly stimulates the viable audi-
tory nerve (U.S. Department of Health

& Human Services, 2013). The cochlear
implant converts acoustical signals into
highly processed electrical patterns. These
patterns are then relayed to the electrodes
that are inserted into the cochlea.

It is important to note that neither a
hearing aid nor a cochlear implant restores
a child’s hearing to normal. This technol-
ogy, however, allows children to hear
sounds not previously heard without it

Cochlear implants are regulated as
Class III devices by the Food and Drug
Administration (FDA). Once the cochlear
implant is approved by the FDA, it means
that it has gone through several processes,
specifically the product development pro-
tocol (PDP) and the premarket approval
(PMA) process, that is required to con-
firm that the device is safe and effective
(FDA, 2014). Based on the application
submitted by the cochlear implant man-
ufacturer, the FDA will approve those

implant

audio
PROCBSSEF ——

eardrum
ear canal

auditory nerve

Figure 11-1. Cochlear implant system. Courtesy of Med EL
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manufacturer-defined parameters. The
cochlear implant manufacturer can only
promote the approved parameters. The
cochlear implant center, though, can rec-
ommend a cochlear implant to a patient
outside these predefined parameters. As
stated by the FDA (2011):

Good medical practice and the best
interests of the patient require that
physicians use legally available drugs,
biologics and devices according to
their best knowledge and judgment. If
physicians use a product for an indi-
cation not in the approved labeling,
they have the respoensibility to be well
informed about the product, to base its
use on firm scientific rationale and on
sound medical evidence, and to main-
tain records of the product’s use and

effects. {Far.a. 1)

While advertisements cannot take place
to encourage off-label use, off-label usage
is allowed if determined by the cochlear
implant teamn that it would be beneficial to
the child. Ultimately, the family makes the
final decision to proceed with the cochlear
implant and the interventional program
to follow.

O B0 CH PEAR
FONEARTHIIDEEN

The primary goal for cochlear implan-
tation in children with hearing loss is
to obtain communicative competence
(Ganek et al., 2012). For those children who
receive limited or no benefit from ampli-
fication, cochlear implantation is often
a viable option with associated positive
outcomes in listening, spoken language,
literacy, and social /femotional well-being
(Fryauf-Bertschy, Tyler, Kelsay, Gantz, &

Woodwaorth, 1997; Geers, 2008; Geers &
Moog, 1994; Geers, Tobey, & Moog, 2008).
Improved hearing sensitivity, as provided
by cochlear implant(s), however, does
not guarantee the ability to discriminate
between sounds or to perceive speech
for spoken communication, so children
who receive cochlear implant(s) require
intensive auditory, speech, and language
training (Wilkins & Ertmer, 2002). Thus,
there is increasing demand for speech
and language services for children who
are cochlear implant recipients, especially
from well-trained early interventionists
and speech-language pathologists {SLPs).

For infants, toddlers, and young chil-
dren with cochlear implants who are learn-
ing to listen and develop spoken language
through auditory-verbal therapy, a devel-
opmental approach is often employed. In
this scenario, once the child has been fit
with amplification or cochlear implants and
has gained access to audition, typical neu-
rodevelopment can be facilitated, often lead-
ing to the acquisition of age-appropriate
auditory, speech, and language milestones
{Cole & Flexer, 2007; Estabrooks, 20086).
For most children who are identified with
hearing loss as infants, immediate use of
amplification will allow the development
of early auditory milestones until they
reach the appropriate age, size, or weight
for cochlear implantation,

Some children, however, are identi-
fied with hearing loss later, received inad-
equate audiological management, and/or
were provided inappropriate early inter-
vention services, resulting in delayed
acquisition of listening and spoken lan-
guage developmental targets. These chil-
dren may still be candidates for cochlear
implantation. Their performance age in
listening and spoken language may be
significantly delayed when compared to
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their chronological age. For these children,
an auditory-verbal approach may still be
viable. Weekly auditory-verbal sessions
can then be scheduled with the parents or
caregivers to model strategies that can be
used to close the language gap. Through
direct coaching, parents and caregivers
can learn techniques and appropriate lan-
guage modeling that facilitate auditory
learning and spoken language, especially
during daily routines encountered by the
child with hearing loss.

For children with cochlear implants
who are acquiring spoken language
through audition, it is vital that the early
interventionists and for speech-language
pathologists have the knowledge and
skills to accurately assess the child’s
present level of functioning to deter-
mine whether the child’s communication
development is simply delayed or if the
child’s speech and language have be-
come disordered. Through precise assess-
ment of speech, language, and functional
listening skills, early interventionists
and /or speech-language pathologists can
identify both short- and long-term goals
that can be targeted through interven-
tion and/or weekly auditory-verbal ses-
sions. Depending on the case, assessments
repeated at é-month or yearly intervals
can be used to measure the child's prog-
ress. These assessments will yield stan-
dard scores to determine if the child is
reaching age-appropriate communication
milestones, especially when compared to
same-age hearing peers. For those chil-
dren with delayed language, periodic
assessments can be used to determine
if the child is beginning to close the gap
between his or her language performance
and his or her chronclogical age. And
finally, comprehensive assessments can be
used to determine a child’s eligibility to

qualify for intervention or specialized ser-
vices, In other cases, assessments may be
used to document that a child has made
sufficient progress and no longer needs
the same level of service delivery.

Because of early identification of hear-
ing loss, early intervention, and the use of
advanced hearing technology, no degree of
hearing loss should preclude auditory brain
developrment (Cole & Flexer, 2007). That
is, because children with hearing loss now
have the opportunity to develop spoken
language through audition and remain in
synchrony with typical developmental pro-
cesses, these children—even those with
severe and profound sensorineural hearing
losses—acquire spoken language in same
manner as their hearing peers. For this
reason, most experienced early interven-
tionists and SLPs serving these children
will use speech and language assessments
that are standardized on typical hearing
children, with only a few exceptions. If
the child with hearing loss is acquiring
spoken language, the early intervention-
ist and S5LP should use assessments that
compare the child's performance to what
is considered to be typical development.

While a cochlear implant is a viable
option for many children, it may not be
appropriate for all children with signifi-
cant hearing loss. The usage of a cochlear
implant does not guarantee that a child
will develop listening and spoken lan-
guage. By using evidence-based practices,
families can be counseled about known
factors that contribute to communication
competence. There are, however, factors
that are unique to the child that may be
unknown at the time of cochlear implan-
tation, For these reasons, it has become a
standard of care for a child to undergo an
interdisciplinary approach in determining
cochlear implant candidacy.

269



270 Assessing Listening and Spoken Language in Children With Hearing Loss

Vignette #2

Mr. and Mrs. Trend listened to Dr. But-
ton describe a cochlear implant and
potential outcomes. They wanted Abel
to listen, talk, read, and access a main-
stream classroom. Because of the EVA
diagnosis, they understood it was pos-
sible that Abel’s hearing loss would
progress, but they thought they had
more time. According to Dr. Button,
his practice does not provide services

for a cochlear implant, so he has to
refer them to another place. He said
Abel would have to be seen by another
audiologist, otolaryngologist, radiolo-
gist, speech-language pathologist, and
a psychologist. He said there may be
other providers who will need to see
Abel to determine if he is a candidate.
What did they mean by a “candidate,”
and why so many people?

One of the most important elements of
cochlear implant success within the pedi-
atric population is patient and family
selection (Daya etal., 1999). A hearing test
alone will not determine if a patient is a
candidate or not. As mentioned above, the
FDA provides the parameters in which
the devices have been approved for usage
and can be used as guidelines for selecting
a cochlear implant candidate (Table 11-1).
As part of the evaluation, the following
questions have to be answered:

B Are there other noninvasive
technologies available that can
make sounds accessible to develop
listening, spoken language, literacy,
and social skills?

m Are there qualified intervention
providers and family support
services to help maximize the
child’s ability to learn how to listen
and communicate?

m Are there any salety issues that
should be considered to minimize

any potential risk for this surgery,
programming, and for intervention?

As the child and the family progress
through the cochlear implant candidacy
testing, in addition to the above questions,
the interdisciplinary team members are
trying to determine:

B Does the child meet the criterfa for
a cochlear implant based on the
FDA labeling?

B If not, based on the research and
clinical abservations, could the
child receive more benefits if he or
she received the cochlear implant?
What are those benefits?

®m Does the family hawve realistic
expectations?

To answer these questions, the cochlear
implant team will not only look at the
audiologic and medical results but will be
evaluating the “whole” child and family
unit (Winter & Phillips, 2009). The first part
of the evaluation is to obtain a compre-
hensive history. The medical examination
conducted by a neuro-otologist/ pediatric
otolarynologist/otologist will examine
the viability of the auditory nerve and
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Table 11=1. General FDA Cochlear Implant Guidelines
Company  Deviee Name Pediatric Approval Guidelines
Advanced  HiResS0K/Naida €1 12 months=17 years
Bionics Q70Neptune Profound, bilateral sensorineural hearing loss; Used
appropriately fit hearing aids and receives little or no
benefits
<4 years: failure to reach appropriate developrmental
milestones as measured by IT-MAIS or MAIS andfor
<20% word recoqnition testing
>4 years: <12% on word recogniticn testing and <20%
on senlence recognition testing
Cochlear Nucleus CI24RE 2-17 years
Cochlear Implant]  Severe to prefound sensorineural hearing loss; Limited
Mucleus & benefits from binaural hearing aid trial with word
recognition scores s304%
12=24 months
Prafound sensorineural hearing loss; Limited benefits
from binaural hearing aid trial
Med El Maestro Cochlear 12 months ta 17 years
Implant Systems—  gilateral, profound senserineural hearing loss; Little or
Med El Concert/ no benefits from appropriately fit binaural hearing aids
Reato)pue.] Lack of pragress in developing auditory skills
Seoring <20% on speech recognition tests

surgical candidacy. The audiologic assess-
ment should include both physiologic
and behavioral assessments to determine
ear-specific degree and type of hearing
loss. Furthermore, the audiologic assess-
ment should include baseline auditory
functional assessments. These functional
assessments can include questicnnaires
like the Infant Toddler-Meaningful Audi-
tory Integration Scales (IT-MAIS; Zim-
merman-Phillips, Robbins, & Osberger,
2000) and/or LittlIEARS (Coninx et al,
2009) questionnaires as well as aided test-
ing in the sound booth and real ear mea-
sures. A speech-language pathologist will
assess auditory skills, speech production,
and receptive and expressive language
skills. The psychologist on the team, at

the minimum, will attain a nonverbal
intelligence (i.e., IQ) score with appropri-
ate testing. These team members will also
discuss realistic expectations regarding
what a cochlear implant can and cannot
do. Some teams also have a social worker
who can evaluate the needs of the family,
identify stressors, and counsel them on
parenting skills. Another essential com-
ponent of the cochlear implant candidacy
testing includes evaluation of the educa-
tional setting. With the family's consent,
the early intervention program, child care
program, and /or school of choice should
be consulted to determine the educa-
tional needs of the child (Table 11-2).
Additional assessments may be required
to determine candidacy for the cochlear
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Table 11-2. Educator's Questionnaire

Educator's Questionnaire

Child's name:

Educator's name:

School placement:

Days absent? Reason (if known)

Date:
School name:
Grade:

Do you have any experience with CI? Yes No

Do you have any experience with hearing loss?  Yes No

What is the child's usual mode of communication? Sign Aural/Oral Other

Mood toward school

Peer relations? Good Fair Poor/Few friends

Work/Study habits? Good Fair Poor

Do the parents attend the IEP meeting? Yes No

Do think that the child is motivated to perform well? Yes No
Does the child complete homework, papers come back signed, etc.? Yes No
Does the child wear his or her hearing aids to school? Yes No
Do you think that the child benefits from wearing his or her hearing aids? Yes No

Does the child wear an FM system at school? Yes No

How much contact do you have with the parents?

Describe the types and availability of support services at school.

Describe your feelings and expectations for cochlear implant.

What can we do here to help you?

Candidate for CI? Yes No

implant, depending on the needs of the
child or family. Table 11-3 provides a
brief description of the evaluations a child
and a family may undergo to determine
candidacy. During the candidacy evalu-

ation, the family will learn about what
a cochlear implant can do and what it
does not do. The family, and the child if
he or she is old enough, may be asked to
complete an expectation questionnaire to
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Table 11-3. Descriptions of Cochlear Implant Candidacy Evaluations

Audinlogical Evaluation:

Sedated Auditory
Brainstem Response
and Otoacoustic
Emissions Tests:

CT Scan/MRI:

Medical Examination:

Speech-language
Evaluation:

Developmentalf
Cognitive/Psycholegical
Evaluation:

Social Work Evaluation:

Educational
Assessment:

Other Assessments:

A comprehensive hearing assessment completed with an
hearing aids. This may require more than ane visit. It is
brings his or h:[ hearing aids and ear molds to the evaluation, IF the child 3

not have a hearing aid, then the cochlear implant center should have slu{:trs
hearing aids available to complete the aided testing. aner

d withaul the chilgg
essential that the chilg

Per the JCIH statement, the child should have at least one objective measure of
hearing sensitivity, Some children require sedation to obtain these test results, 1f

an ABR has not been completed, then one may be recommended by the cochlear
implant team.

A specialized x-ray to evaluate the anatomy of the inner ear, Some children are
sedated for this procedure. It is important to determine the status of the internal
auditory meatus,

The otologist/otalaryngologist will take a medical history, review the CT £can, and
determine if there are amy medical contraindications that would prohibit surgery,

Farmal and informal assessment of the child's communication abilities with his ar
her hearing aids. Communication goals are usually discussed at this appointment.

Far children, formal and informal assessment of the child's developmental
milestones and capacity to learn.

To evaluate parent stressors and family support, the social worker will werk with
the family to navigate services needed to maximize the child's outcomes. Family
expectations also will be discussed.

The child's school will be contacted regarding educational placement, suppart, and
the need, if any, for inservice on cochlear implanis.

A genctic evaluation and ophthalmalogy examination may also be recommended.
Since 40% of children with hearing loss may have additional special needs,
genetic testing may assist the family in making a decision about how to proceed.

assist the professionals in counseling (Fig-
ure 11-2). Once the evaluations are com-
pleted, then the cochlear implant team
members review the findings and make a
recommendation to the family.

Many factors can help guide the co-
chlear implant team in making an appro-
priate prognosis. Using a candidacy
checklist can help identify these factors that
may influence the outcomes (Table 11-4).
The Graded Profile Analysis (GPA; Daya
et al., 1999), the Children's Implant Profile
(CHIP; Hellman et al., 1991), the Cochlear

Implant Candidacy—Children (CICC;
Bradham, Lambert, Turick, & Swink, 2003),
or the Modified ChIP (Barnes, Lundy,
Schuh, Foley, & Maddern, 2000) are such
tools that guide the team in their discus-
sions about whether or not to recommend
a cochlear implant to a family for consid-
eration. It is important to note that it is not
about the number received on these mea-
sures, but the identification of potential
issues that could negatively impact meet-
ing the family’s goals and expectations.
Furthermore, in the era of having to justify

273



274  Assessing Listening and Spoken Language in Children With Hearing Loss

Revised Pediatric Cochlear Implant
Expectations Questionnaire

When using a Cochlear™ Nucleus ® Implant, my child:

O May no longer need speech therapy

T May have to see someone’s face to understand words

O May not be able to appreciate music

J May continue to have difficulty understanding speech in the presence of background noise
T May not demonstrate an improvement in speech production/articulation

O May be able to notice many everyday sounds

T May need to have the sound processor programmed on an ongoing, regular basis
T  May be able to tell the difference between some, but not all, voices

T May not be able to use their device while swimming or bathing

O May need to continue to wear a hearing aid on the opposite ear

2 May be able to attend a mainstream educational setting immediately

T May immediately show an improvement in speech

May be able to hear their own voice

May be able to locate the direction of sounds

C May need some time to adjust to new aspects of hearing

Hear now And. alasys Cochlear*

Figure 11-2. Expectation questionnaires. Courtesy of Cochlear.

payment for services, these measures can Once the team has decided, they will
serve as an objective tool in making the make a candidacy recommendation to
case for payment. the family. The recommendations fall into




Table 11-4. Cochlear Implant Candidacy Checklist for Children

Circle the number that comesponds to the level of concerns where 1 is no concern, 2 slight conoerns,
3 mild concerns, 4 moderate concerns, and 5 signiﬁv:'ant COnCens.
Team impression of the factors
important to implant use and
fucoess Comments
Demographics:
Chronological Age 1 2 3 4 5
Duration of Deafness 1 2 3 4 5
Medical/Radiological 1 2 3 4 5
Multiple Handicap 1 2 3 4 5
Psychological/Expectations:
Cognition Learning Style 1 2 3 4 5
Family Structure & Support 1 rl 3 4 §
Expectations (Patient) 1 2 3 4 5
Expectations (Family Members) 1 2 3 4 5
Audiometric:
Hearing Loss Stability 1 2 3 4 5
Hearing Aid Usage 1 2 3 4 5
Speech & Language:
Speech & Language Abilities 1 2 3 4 5
Communication Strategies 1 z 3 4 5
Kailabilivy of Support Services 1 2 3 4 5
Other: 1 2 3 4 5
Recommendations:
Yes: Implant: Ear: Right Left Color:
Ma:
—_ Hold Status:

Mote, The bower the CICC score, meaning no o slight concerns, the greater the amaunt of improvement, whereas the higher the
CICC score, meaning greater cancerns, the lower the amount of improvement. Children seoding above 40% on the CICT showed
the slowest amount of improvement.
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three categories: proceed with the cochlear
implant, do not proceed (and why), or
wait (and why). It is also not uncommon
for families to get a second opinion. Every
effort should be made to assist the family
when they are seeking additional advice
from other healthcare providers.

If the child is considered to be a co-
chlear implant candidate, a determination
will be made regarding which device to
use. This varies by cochlear implant center.
In some cases, the surgeon will make a rec-
ommendation of a particular device based
on the medical and radiclogic examina-
tion. Some centers only offer the option of
the cochlear implant system available from
one manufacturer, whereas other centers
offer makes and models by all companies.
It is incumbent on the cochlear implant
team to ensure that the family has access
to unbiased information about each of the
cochlear implants systems available and
approved by the FDA. It is also very help-
ful for a family to talk with other families
who have children with a cochlear implant.
While this portion of the cochlear implant
candidacy process can be time intensive
and not reimbursable by insurance com-
panies, it is an essential part of the process.

Another consideration prior to sur-
gery is to determine if the child should be

a bimodal listener (i.e., with a hearing aid
in one ear and a cochlear implant in the
other ear) or bilateral listener (i.e., should
receive cochlear implants in both ears). If
itis decided to proceed with two cochlear
implants, the family and the surgeon will
need to discuss sequential versus simulta-
neous cochlear implantation. Factors that
will determine how to proceed include the
age of the child, degree of residual hearing
in the nonimplant ear, family choice, and
financial coverage/reimbursement rates.

Finally, some cochlear implant cen-
ters complete a cochlear implant candi-

dacy agreement with the family that out-
lines the family’s responsibilities and the
cochlear implant team's responsibilities.
Having clear expectations from all parties
in the beginning can minimize potential
miscommunication later. See Table 11-5
for a sample candidacy agreement.

Cochlear implant surgery is done
under general anesthesia as an outpatient
procedure. For young children, a pediatric
anesthesiologists should be a member of
the surgical team. The surgery is approxi-
mately 1 to 2 hours. The risks of cochlear
implant surgery include those of general
anesthesia as well as risks unique to ear
operations, including infection, bleeding,
facial nerve injury, cerebral spinal fluid
leakage (CSF leak), dizziness after sur-
gery, rupture of the tympanic membrane,
and failure to secure the cochlear implant.
While these all can oceur, they are very rarg,
occurring in less than 1 out of 100 people
(Loundon, Blanchard, Roger, Denoyelle,
& Garabedian, 2010). One common report
following surgery, however, is the change
in taste of foods that can last up to &
months following surgery.

The internal part of the cochlear
implant is designed to last a lifetime; how-
ever, the external devices require periodic
upgrades due to changes in technology,
and cochlear implant recipients often are
responsible for upgrade costs. Approxi-
mately 2 to 4 weeks following surgery, the
patient returns for fitting and activation
of the cochlear implant system(s). This is
the first time the patient hears with the
cochlear implant.

{BROGRAVMINGIAN DIVERIFICATION!

Programming the cochlear implant sys-
tem requires special training and is com-
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Table 11-5. Sample Cochlear Implant Candidacy Agreement

e amjfare the parent(s) of -
who will be receiving a cochlear implant through

Expectations of Parents:
1. Recognition of importance of audition and its implications for the development of hearing and speech,

2. Comrnitrment to providing a leaming enviranment which enhances the use of audition and spaken
communication,

3. Assummie responsibility for the child's cochlear implant system.
3. Attend scheduled programming and speech-language-auditery therapy sessions.

b Maintain the equipment including daily monitoring for proper functioning, timely repairs, and
reqular contact with an awdiclogist.

c. Provide the school with back-up supplies to make sure that your child has access to sounds during
the day [ie., batteries, cable).

4. Work with all professionals to optimize coordination and consistency of program.

5. Maintain records, such a5 a journal, regarding child's auditory learning to assist with monitoring child's
progress and to determine appropriate goals.

6. Participate in family support programs and speech-language therapy sessions,
7. Discuss with the Cl Tearn any concerns aboul the childs suditory needs.

Expectations of Cl Team:

1. Provide infarmation regarding importance of audition and its implications for the development of
hearing and sprech,

2. Provide opportunities and support for parents to learn about cochlear implants, auditory development,
and auditory learning principles including appropriate activities to support auditory learning,

3. Provide a positive, supportive, and nonjudgmental atmosphere for communication which encourages
parents to participate a5 team members to promote their child's development,

4. Provide assessments 1o monitor child's progress and determine appropriate goals.
5. Program the cochisar implant system to maximize audibility and comfort,
6. Provide a loaner sound processor or supplies, when available, while the personal system is being repaired.

Expectations of Child:
1. Child wears cochlear implant(s) during all waking hours.

Z. Child goes to school wearing the cochlear implant system. A note should be provided if the cochlear
implant system isfare not working.

3. Report to the parents, teachers, avdiologist, andfor speech-language pathologist when the device is not
functional, when age approgriate.

4. Make communicative attempts.

pleted by an audiologist. The audiologist  inner hair cells and 30,000 auditory neu-
must be able to program 8 to 22 electrodes  rons (Rubinstein, 2004; Zeng, 2004) for
that will simulate the approximate 3,000 speech detection and understanding to

277



278  Assessing Listening and Spoken Language in Children With Hearing Loss

occur. How does one tell if the child has an
appropriate program? How does the audi-
ologist tell when it is time to reprogram?
As mentioned in Chapter 4, due to
changes in health care, there has to be a
documented need why the audiologist
reprogrammed the sound processor. Pre-
viously, it was standard for a child to have
set appointment times at least the first 6
months, if not the first year, post surgery
for programming sessions with the audi-
ologist (Bradham, Snell, & Haynes, 2009).
Today, however, with improved coding
strategies, streamlined programming
techniques, limited programming audiol-
ogists with increased demands, and poor
reimbursement (Wolfe & Schafer, 2010),
the audiologist should design the follow-
up program session around the needs of
the patient. Since a toddler or young child
may not be able to share what he or she
can and cannot hear, it is important to
aggressively monitor them to ensure that
he or she is receiving sounds and mak-
ing progress with listening and spoken
language. The speech-language patholo-
gists and teachers of the deaf and hard
of hearing play a critical role in monitor-
ing the progress of the toddler or young
child and should alert the family and the
audiologist if they observe any concerns.
To determine if a child has an appro-
priate program and if the child’s sound
processor should be reprogrammed, the
audiologists should administer a func-
tional assessment and sound field and
speech perception measures to verify the
audibility of a cochlear implant system
and to ensure an optimized program.
With age-appropriate testing procedures
as described in Chapter 4, appropriate
sound field thresholds should show a flat
configuration in the range of 25 to 35 dB
HL. Working to achieve thresholds softer
than this range by adjusting the program

or sensitivity settings may create a more
desirable audiogram, but may not result
in optimal speech understanding in day-
to-day life. Better examples for verify-
ing audibility and program optimization
include speech perception testing in quiet
and noise, or, for a small child, a Ling Six-
Sound detection audiogram (Shapiro &
Bradham, 2012). This testing documents
that audibility provided by the cochlear
implant is having a positive impact on
speech comprehension. Telemetry testing
should be completed during each visit to
verify proper function of all channels and
electrodes. Also, any signs of discomfort
during programming and usage should
be addressed immediately and docu-
mented. Any electrode(s) that are causing
distress and/or facial stimulation should
be disabled or clipped.

In order to diagnose any possible
problems with the program, the audiolo-
gist must be aware of the typical prog-
ress a child can achieve with a cochlear
implant. In addition, the family should be
counseled on appropriate expectations.
The preoperative counseling is essential to
help guide the family’s expectations and
performance over time with a cochlear
implant. Another simple, but very effec-
tive tool, is having the family complete
a guided journal and track first words,
first phrases, alerting to new sounds, and
other developmental and communicative
milestones. If the family sees changes in
what the child once heard and is no lon-
ger hearing, then they should contact the
audiologist for an evaluation.
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Unfortunately, there are no real ear mea-
sures or prescriptive targets as described
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in Chapter 10 to help verify appropriate
settings of the cochlear implant system.
Thus, the process of validating the pro-
grams is more challenging. Parental in-
volvement is essential for validating
cochlear implant benefits. Performing
daily listening checks, Ling Six-Sound
tests, and monitoring the child’s behavior
are key in early detection of possible prob-
lems. The speech-language pathologist and
teachers of the deaf or hard of hearing
should monitor auditory and communica-
tion development milestones to ensure that
the child’s auditory skills are progressing
as would be expected with cochlear im-
plant(s). Both normed-referenced and cri-
terion-referenced testing should be com-
pleted to monitor closing the gap between
the chronological age and the language
age. Language sampling is also critical in
evaluating subtle changes in spoken com-
munication. At any point, if any changes
are observed, the child should be seen by
the programming audiologist for evalua-
tion and reprogramming if needed.

Red Flags

While vast improvements have been
made in the early identification of hear-
ing loss in young children, coupled with
the use of advanced hearing technology
such as cochlear implants, some children
fail to reach their developmental, com-
municative, and academic potential even
when comprehensive, timely, and well-
coordinated family-centered early inter-
vention services have been provided.
Practitioners—especially early interven-
tionists, speech-language pathologists,
and pediatric audiologists—should be
aware of the red flags that may signal
either minor or more serious factors that
could be impacting the child’s progress.

Often, these red flags require an imme-
diate response so that the child does not
experience any further delays in acquisi-
tion of spoken language (Bell & Houston,
in press).

According to Robbins (2005, p. 2),"it
is important fo note that what we term a red
flag is not a dingnosis of a problem or a state-
ment of permanent disability, but a notice to
pay attention to the skill.” For any practitio-
ner serving young children with hearing
loss who are cochlear implant recipients,
extensive knowledge of typical develop-
ment is required, especially if the parents’
desired communication outcomes are for
their child to be on par with their hearing
peers who use spoken language. The prac-
titioner should not compare the develop-
mental progress of the child with hear-
ing loss to other children with a similar
diagnosis. Rather, the child with cochlear
implants should be compared to typical
developing peers and the corresponding
developmental milestones in listening,
speech, language, cognition, and conver-
sational competence.

Progress toward achieving a range of
developmental and communicative mile-
stones can be facilitated through the early
diagnosis, audiological management,
and early intervention that provided to
young children with hearing loss and
their families. More importantly, prog-
ress, or in some cases the lack thereof,
can be assessed using a range of formal
and informal diagnostic measures. If a
child has failed to master a developmen-
tal milestone, then questions should be
asked as to why, answers sought, and cor-
rective steps in the intervention plan ini-
tiated. Too often, however, practitioners
take “a wait and see” approach in hopes
of spontanecus learning of new skills,
Similarly, some practitioners may assume
that addressing these deficits is some-
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one else’s responsibility. This is a sign of
a professional’s lack of training, apathy,
or possibly a combination of the two. As
most seasoned early interventionists and
speech-language pathologists working
with this population of children acknowl-
edge, these milestones rarely are acquired
without direct intervention with the child
that also involves parents and caregiv-
ers. A proactive approach to understand-
ing why a child is failing to meet his or
her developmental milestones will only
lead to more direct intervention tailored
to the child’s specific situation and learn-
ing needs.

When concerns are raised about a
child’s progress, practitioners can sort and
prioritize which developmental areas or
skills should be targeted based on two pri-
mary factors: (1) the length of the delay,
and (2) the number of skills delayed (Rob-
bins, 2005). Because parents, caregivers,

and practitioners are keenly aware of the
targeted developmental milestones in
the child’'s intervention plan, failing to
acquire one or more skills should raise
concerr. Robbins (2005, p. 2 } states, "The
greater the number of skills that are delayed at
an interval, Hie more substantial the concern.”
A common term, red flag, is often used to
signal a concern, a problem, or an unde-
sirable characteristic that demancds atten-
tion and should be addressed or corrected.
An issue garnering one red flag may be
relatively minor and easily remediated,
while two red flags elicit a stronger cause
for alarm and require more fecused atlen-
tion and intervention (Tables 11-6, 11-7,
and 11-8).

For example, a child with hearing loss
who has a 3-month delay in a speech, lan-
guage, and listening may be viewed asone
red flag. While any delay is viewed as sig-
nificant, this case would be a mild concern.

Table 11-6. Tracking Auditory Progress in Cochlear Implant Kids, Group 1

L | s
g IO, 8 [

" Group1: Children Implanted at Age Four Years or Earlier

S

1. Full time use of CI*

2. Changes in spontanepus vocalizations with Cl use

1 mo 3 mos 6 mos 9 mos 12 mos

3. Spontancously alerts to name 253 of the time

4. Spontaneously alerts to name 506 of the time

5. Spontaneously alerts to few enviranmental sounds

6. Performance in audio booth consistent with what
is reported at home

7. Evidence of deriving meaning from many speech
and environmental sounds

8. Major improvement in language

“Cachlear implant

Note. Chitdren are credited only for skilis in listening-alare condition. Spentaneous means withoul prompting or modeling and
when not in a listening sel The shaded aiea is the time postimplant activation that the child should be demenstrating the sl

|Robbirs, 2005). Used with permission by Adwanced Bionics,




Table 11-7. Tracking Auditory Progress in Cochlear Implant Kids, Group 2

1. Full time use of Ci

2. Understands some words or phrases closed set

3. Understands many wards or phrases closed set

4. Spontaneously alerts to name 509 of the time

5. Understands familiar phrases in everyday
situations when listening auditory alone

6. Spontancous recognition of own name versus
names of others

7. Knows meaning of some environmental or speech
signals when heard auditory only sounds

B. Major improvement in language

*Cochlear implant

Note. Children are credited only for skills in Bstening-abone condition. Spontaneous means. without prompting s modeling and
when not in a listening sct, The shaded arca is the time postimplant activation that the child should be demonstrating the: skill
[Robbire, 2005). Used with permission by Advanced Bionics.

Table 11-8. Tracking Auditory Progress in Cochlear Implant Kids, Group 3

Fn
T [’-'ﬁilh!: 13
o -

1. Full time use of C1*

2. Begins to discriminate patterns of speech [syllable
numbers, stress length, e1c.)

3. Understands some words in closed set

4. Begins to spontaneously respond to name

5. Reparts when device is not working [i.e., dead
battery)

B. Understands many words or phrases in closed set

7. Understands a few things open-set

8. Major improvement in language

*Cochlear implant

Note. Children are credited only for skills in listening-alone conditicn. Spontancaus means without prompting or medeling and
when not in a listening set. The shaded area is the time postimplant activation that the child should be demaonstiating the skill
[Rabbins, 2005), Used with permission by Advanced Bionics.
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Often, in one red flag situations that
involves slight delays in skill acquisition,
clinicians can model, coach, and provide
intervention strategies to the child’s par-
ents or caregivers. Likewise, the practitio-
ner can determine if all prerequisite skills
were achieved. Perhaps earlier develop-
ing skills should be readdressed to estab-
lish greater meaning and more consistent
use in the child. When done in a timely
fashion, mastering all of the prerequisite
skills can lead to the natural development
of later skills, the closing of developmen-
tal delays, and requiring relatively mini-
mal direct intervention or facilitation.

Clinicians also should assess the
child’s listening environment to deter-
mine if the child is given opportunities
to use the skill that is considered to be a
red flag. For example, the child may have
decreased or delayed expressive vocabu-
lary compared to same-age peers. The
clinician’s next step should be to assess
if the child is encouraged to use expres-
sive language at home or if the parent or
a sibling speaks for him, inhibiting lan-
guage output. A plan of action, consistent
data kept on progress, and a reassessment
every 3 months should be used by a quali-
fied clinician {Robbins, 2005).

A six-month delay of skills warrants
two red flags and may point to a general
lack of progress in the child (Robbins,
2005). Weekly progress monitoring is
critical when targeting listening and spo-
ken language in children with cochlear
implants. The clinician must develop a
comprehensive but convenient process
for collecting performance data during
regular intervention sessions and com-
paring that performance to typical devel-
opmental norms. Several developmental
scales and other standardized measures
are available to track progress (see

Houston & Caraway, 2010 for a suggested
list of evaluation measures; Appendix
A). The clinician should take immedi-
ate steps to understand the contribut-
ing factors that may be impacting the
child's ability to acquire the designated
developmental and communicative mile-
stones. When the clinician is assessing
a general lack of progress, significant
concerns would necessitate immedi-
ate action, such as the maintenance and
functioning of the cochlear implant(s),
reduced parent engagement with inter-
vention, the training of the intervention-
ist, and /or the overall intervention plan.
And, as Caraway and Elder (2008) report,
children enrolled in a listening and spo-
ken language program often make more
than a year of progress in their language
development during a 12-month period
of intervention. Increasingly, this rate of
progress (or higher) is achievable when
proper hearing technology (i.e., cochlear
implants) is used throughout all waking
hours, the parents are actively engaged
in language facilitation during daily rou-
tines, and the well-trained clinician offers
focused guidance and modeling of de-
velopmentally appropriate communica-
tion targets.
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Cochlear implants continue to create new
opportunities for children with signifi-
cant hearing loss to access audition and
achieve spoken language outcomes that
rival their hearing peers. The criteria and
guidelines for pediatric cochlear implan-
tation continue to evolve and are being
expanded. Looking forward, more chil-
dren with severe and profound hearing




Cochlear Implant Assessment

loss will receive cochlear implants, and
if worldwide trends in age of implanta-
tion are indicators, they will obtain these
devices at younger and younger ages,
often as infants.

Professionals, especially early inter-
ventionists, speech-language pathologists,
pediatric audiologists, cochlear implant
teams, and physicians, share a responsi-
bility to ensure that children with cochlear
implants and their families have access to
timely, coordinated, and evidence-based
intervention and habilitation from well-
trained providers. To adequately serve
these children, diligent monitoring of their
developmental, communicative, and aca-
demic progress is required, which entails
regular use of standardized assessments
as well as ongoing tracking of skill acqui-
sition. Failure to reach specific milestones
often necessitates a change in the inter-
vention plan, modification of the cochlear
implant mapping/programming, secur-
ing services from other well-trained ser-
vice providers or clinicians, or a combina-
tion of these and other variables.

Children who use cochlear implants
are achieving outcomes that continue to
impress those who serve them and their
families. The technology is truly revolu-
tionary and has allowed more children
with significant hearing loss a means
by which to learn spoken language and
vastly improve the quality of their lives.
Cochlear implant technology will con-
tinue to evolve, new communication
assessments will be developed, candi-
dacy criteria will continue to change and
expand, and intervention and habilitation
strategies will be shaped by research. For
professionals, this is an exciting time to be
in the field. And, for children with severe
and profound hearing loss, the future is
full of unlimited possibilities.
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CHAPTER 12

Supporting Families Through the
Assessment Process and Beyond

Joni Alberg, Janet DesGeorges, Patti Martin,
and Tamala S. Bradham

] “informant,” “observer,” "decisio:
maker.,” “role model,” "teacher,” ;
“advocate.” The most important r
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B The primary reason to engage in they play, however, is parent.
family centered-care is to maximize ® Engaging the family in the assess
outcomes and to help the child process and creating a partnershi
reach his or her fullest potential. key in developing a family-center
This requires not only appropriate model of care. _
services by qualified professionals but ™ Partnering with the family f::'rr cre
partnerships with significant family of the roadmap that the family wi
involvement. travel is essential. There is no “rig

B Family-centered care recognizes way, and there are no “short Cult‘s'
the critical roles families play to as every journey is unique. While
ensure the health and wellbeing of there may be detours nnd‘neu_- W
each family member. In the field of of getting to the final destination,
pediatric hearing loss, researchers is important to have the right tea
have found that family-centered care optimal access to sound, and fam
strongly influences family and child support and involvement for a
outcormnes for children with hearing successful journey.
loss.

B Family members play many roles _
in raising children that include care E ”ﬁﬁﬁﬁj} GO
giving, nurturing, and protecting - PRSR RS R -

the child. During the assessment
process additional significant roles When an infant is born, new paren|
are required of parents such as for ten fingers and ten toes. The-
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lovingly upon this new life in the midst of
extreme exhaustion. Regardless of where
an infant is born, at some point, the medi-
cal community will evaluate him or her.
Lots of screenings and exams will be com-
pleted on this new life—and more will be
conducted later as the baby grows, Dur-
ing this assessment process, some parents
or caregivers will learn that their child has
a special need. There is no set response
as to how a parent will react to learning
their child has a special need. When a
parent learns his or her child has a hear-
ing loss, the lives of the family members
are forever changed. This invisible condi-
tion may be questioned by some or may
provide a confirmation of suspicion by
others. As a professional, it is essential to
remember the diagnosis is but one part of
the child and family.

The successful acquisition of listen-
ing and spoken language is dependent on
the family, as a whole, working together
towards this common goal in partnership
with a team of professionals. It is essential
for parents to understand what informa-
tion the assessment(s) provides and how
the assessment results will be used to
guide the services and educational plan-
ning for the acquisition of listening and
spoken language.

This chapter discusses the impor-
tance of including the family in all aspects
of the assessment. Specifically, this chap-
ter discusses the valuable information
parents provide to guide the assessment
administration and interpretation, how to
explain assessment results to parents for
optimal understanding, helping parents
understand how assessment results will
be used to promote listening and spoken
language acquisition, and how assess-
ments will be used to create a guide or
“road map” for the child’s future.

”‘;a;r: 3""-"-‘“‘_*.1"_"" |

Parents and caregivers are integral to
the assessment process and should be
included throughout, rather than relegated
to a waiting area. A professional should
always remember that the parents know
their child best and are truly the experts
when it comes to reporting their child’s
strengths and areas of concern. Parents
and caregivers wear many different hats;
they are police officers trying to teach their
child right from wrong. Other times, they
function as peacekeepers, helping siblings
to get along. Additionally, in many homes,
one or both parents may work outside the
home, serve as the caregiver for elderly or
sick parents, and/or parent several chil-
dren (Alberg & Bradham, 2013).

During and after the assessment
process, the parents or caregivers will be
looking to the professional for guidance
and direction. Although the focus of the
assessment is on the child, it will be the
parents who will be responsible for imple-
menting the recommendations and strate-
gies for developing listening and spoken
language. Professionals are there to not
only assess and report, but also to coach
and mentor parents and caregivers as they
take on many additional roles such as:

B Informant. The parents and
caregivers have unique knowledge
about their child, and they can
provide detailed information both
during the diagnostic process and
at specific intervals throughout the
intervention stages.

m Observer. During assessment,
parents and caregivers will be
able to report if the behavior(s)
experienced during the assessment
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are typical and consistent with
what the child does on a daily
basis. As services are implemented,
parental observations regarding
incorporation of new skills into
daily living help determine

the success of the intervention
strategies as well as determine the
need for modifications or changes.
Decision maker. It is incumbent
upon professionals to ensure

that parents, as decision makers,
understand the assessment results
and how this information can

be used to set goals and future
expectations. In addition, it
behooves professionals to assure
parents that decision making is
not a one-time process, but rather
ongoing and fluid depending on
the child’s progress.

Role model and teacher. Most
parents recognize that they are role
models for their child, but most do
not label themselves as the “first
teacher” without encouragement
from professionals. Because parents
are with their child more than any
service provider, helping parents
incorporate instruction into daily
activities by demonstrating anc
teaching both language and social
skills necessary for their child to
achieve their goals is paramount.
Student. When their child is
diagnosed with hearing loss,
parents suddenly find themselves
in the role of student. There is a
new vocabulary to learn, “lingo™
to understand, and an array of
professionals to meet that they

did not anticipate needing to
know. Professionals must always
rememboer that for most families the

U
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information bei
ing Presen i
need to be cleg rly Explai.nt:t?ahrll:;l

perhaps, presented i
one way. nted in more than

L -_A.dvocate. One of
|mpgrtant Eoals of the assessment
and intervention Process is to assist
parents to become the advocatps
fur their ehild and family. Well-
informed and involved families
make the most effective advocates
for services and supports to help
achieve the goals set for their
children.

the most

For many families, this is the first
time they have ever met someone with a
hearing loss. Ninety-two percent of chil-
dren with permanent hearing loss are
born to two hearing parents (Mitchell &
Kramer, 2004). They do not have a guide-
book, and they may not have any emo-
tional support to help them deal with the
myriad of feelings and emotions they will
probably experience during the assess-
ment process.

Despite the many hats worn by par-
ents of children with hearing loss, the pri-
mary role is to be their parent. This may
seem obvious, but it may not always feel
that way to the parent. In addition to the
overwhelming amount of information
provided to them about what their child
can and cannot hear, other evaluations
needed, appointments they must make
and keep, as well as what must be done
if the child is to learn to listen and speak,
families will probably be dealing with
their own uncertainties and grief, not to
mention those of their spouse or partner,
extended family, friends, and neighbors.
The most important question for profes-
sionals to ask every time they see a fam-
ily member will be “How are yor doing?”
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So much of the attention professionals
provide is on the child and his or her
needs. Families may be struggling with
feelings they may not be comfortable
sharing unless asked. They may feel guilt,
fear, sadness, anger, or denial. In addition,
they may be dealing with many other
issues peripheral to their child's hearing
loss, such as loss of a job, eviction from
their home, rejection by loved ones, try-
ing to make financial ends meet (Crais,
2009). It is important to know potential
obstacles that can impede family-centered
care (Crais, 1994).

Professionals will be teaching fami-
lies about hearing loss, language devel-
opment, audiologic management, and
providing them with strategies they will
be required to implement for their child.
Knowing how adults learn, including
one's own learning style as the profes-
sional, is an important tool to have. One
of the biggest challenges faced by profes-
sionals is making sure information pre-
sented to parents and caregivers is in their
preferred mode of learning even though
it may be different from how they them-
selves best learn.

Much has been written about adult
learning styles and the literature con-
tains a variety of labels to classify learn-
ers. Here are some common descriptions
of adult learning styles (Caraway, 2010;
Thurbur, 2003):

B Dynamic learners want to “jump
in" and start doing things. They
do not want to spend time
reading and learning the reasons
for doing; they just want to get
started. These learners may also
be called accommodating, because
they adapt to, or accommodate,
immediate circumstances. They
want to see immediate results.

B Analytic learners prefer to

" read background information
and develop an intellectual
understanding of what they will
be doing and why. Knowledge is
organized so they can focus on
specific problems and converge on
the correct solution.

B Common sense learners prefer to
understand basic facts about what
they are expected to do and then
take action. They will want to know
the theory behind the action they
are being asked to take.

B Imaginative learners prefer to talk
about possibilities and will want ko
engage in brainstorming solutions
to the issue at hand.

Knowing preferred learning styles
will be important, because individuals
have a tendency to present information
in their own preferred style. This works
well if the family member with whom
the professional is working has the same
learning style as the professional, but the
situation can be a disaster if the learning
styles are different. Analytic learners have
a tendency to give families a great deal of
materials to read and study before they
are ready to discuss strategies and dem-
onstrate specific activities for the fami-
lies to use with their child. If the family
member is a dynamic learner and wants
to “jump right in” immediately, he or she
will be frustrated that the professional
won't show the family member what
to do and will probably not read all the
materials given to him or her. This may
result in a “disconnect” between the pro-
fessional and the family member from the
start, a disconnect that can be difficult to
repair (Table 12-1).

Supporting families involves meet-
ing parents and caregivers where they are
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Table 12-1. Reflecting on Working With Families

* What are your feelings about working with
families?

* What do you enjoy about it and what Is hard?

* What do you consider your strengths in working
with families?

* Do you have questions, worres, of CONCErns
about building partnerships with families?

in their child’'s hearing loss journey and
equipping them with skills, disciplines,
and knowledge so that they can reach
their desired outcome for their child (Car-
away, 2010).

o,
‘i

Wit

While the focus of the assessments is on
the child, the impact of how the ascess-
ment is performed and findings pre-
sented will affect the entire family. Thus,
partnering with the family throughout
the assessment process and during the
planning of the follow-up care is recom-
mended. While recognizing that this is a
shift away from traditional patient-based
services, family-centered care recognizes
the critical role families play to ensure the
health and wellbeing of each family mem-
ber (Crais, 1994; Institute for Patient and
Family Care, 2010}). The services, thera-
pies, and interventions prescribed should
be based on the concerns and priorities
of the family, not just the diagnosis alone
(Medical Dictionary for Health Professionals
gud Nursing, 2012; Table 12-2).
Family-centered care, which has
gained acceptance as the standard for
providing medical services to children
with special healthcare needs and their

Table 12=2. Core Principles of Family Centered
Care

Family-centered care is based on 2 set of core
principles including:

* Understarding and respect for personal
prefecences and values, knowledge, and beliefs;
family situations and lifestyles; and cultural
traditions.

® Presenting accurate, complete information in
an unbiased and timely manner 1o farilies can
effectively participate in decision making.

* [nvalving families as a member of the
“carefintervention” team in development,
implementation and evaluation of the caref
intennention plans.

= Empowering Families by providing necessary
tools and support,

* Ensuring coordinated and efficient transitions
between and amang providers,

Sowrces Imstitute for Patient and Family Care, 2010; Memaosial
Heslthcare System, 1014,

families, grew out of the consumer and
family support movements of the mid
20th century (Kuo et al., 2000). In the
past, families played a more passive role
as observers rather than as participants.
In medicine, there are several studies that
report positive effects when family-cen-
tered care is incorporated in the patient’s
medical home. Damboise and colleagues
{2003) showed that family-centered care
positively affected anxiety levels and
cardicvascular health, which lead to
fewer medical interventions. In the field
of childhood deafness, researchers have
found that family-centered care strongly
influences family and child outcomes
for children with hearing loss (Calderon,
2000; Calderon, Bargones, & Sidman,
1998; Moeller, 2000). Family-centered care
has been shown to relate positively to bet-
ter communication exchanges between

293
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parents and children (Calderon et al.,
1998), more advanced language outcomes
in kindergarten-aged children (Moeller,
2000) and later educational development
{Calderon, 2000; Calderon & Naidw, 2000;
Yoshinaga-ltano, Coulter, & Thomson,
2000). But even today, some research
suggests that there is still a disconnect
between actual family participation and
the desired participation in which fami-
lies want to participate more in the care
of the child but often are not afforded this
opportunity {Crais, Roy, & Free, 2006;
Romaniuk, O'Mare, & Akhtar-Danesh,
2014). The core of family-centered practice
today is professionals and families work-
ing hand-in-hand to provide services to
achieve optimal ocutcomes for the child.

Family-centered care is endorsed
by the American Academy of Pediat-
rics (AAP) as a critical component of the
medical home (AAPR 2002); the Mater-
nal and Child Health Bureau of the US.
Department of Health and Human Ser-
vices endorses family-centered care as a
core objective for the care of children with
special healtheare needs (Goode & Jones,
2006); and the Joint Committee on Infant
Hearing (JCIH) lists family-centered care
as a core principle of early hearing detec-
tion and intervention programs (JCIH,
2007). It is essential, therefore, that all
assessments be approached as one com-
ponent of the overall family-centered care
provided to families.

Raising a successful child with hearing
loss is a complex, individualized journey
for each family. Parents rely on both sub-
jective and objective information to make

decisions and provide for their child’s suc-
cess. This requires a parent’s ability to col-
late facts, feelings, and data across a vari-
ety of domains in a child’s development
to set goals towards positive achievement.
Professionals can support this process by
ensuring a family understands and par-
ticipates in assessing their child’s devel-
opment through all stages of growth.

When provided with family-centered
care, parents can participate meaningfully
as engaged partners in the assessment
process. Each family will demonstrate
involvement in different ways. It is impor-
tant for professionals not to judge families
for a perceived “lack of involvement” but
to work on strategies for bringing fami-
lies along the continuum of involvement.
Additional factors may contribute to a
parents’ ability to be involved and may
need to be addressed including, but not
limited to:

B Emotional resources and acceptance
level of the hearing loss;

B Confidence level in decision
making and parenting one's own
child;

m Understanding and perception of
the impact of hearing loss;

® Confidence and trust in the
professional with whom the family
is working; and

® Individual family capacity due to
life stressors (e.g., time constraints,
money, family, work, school).

Identifying the obstacles for both the
parent and professional are essential to
meeting the needs and expectations of the
child receiving care (Table 12-3).

To engage the parents and caregivers,
it is important to deliver key messages at
the right time. Four tools found to be effec-
tive for engaging families are AIDET (the
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Table 12-3. Obstacles to Family-Centered Care

Obstacles for Families

* Family stresses about money, time, sleep, howsing, transporiation, balancing work
and family, parenting decisions, medical expenses, food.
* Feelings
o Pratective Feelings
= How can | keep my child safe?
= |5 this provider too young? Too old? Experienced?
= Can this provider kelp me with my child if she is not a parent hersefl?
o Guilt
= I'm not a geod parent if | don't do all of the care for my child,
o Gate-keeping
= If someone else has 1o el me how 1o help my child, does that mean I'm not
doing a good enough job?
o Resentment and jealousy
= He does what the provider asks but not for me.
& Frustration
= |'m always in such a hurry, There is just not enough time to do everything
that the providers tell me to do.
& Qther feelings may include

= intimidation; fesling stupid in front of the therapist: out of respect, parents
may not feel able to express their own ideas, beliefs, experiences.

Obstacles for the Provider

# Expected to be culturally and linguistically competent.

* Lack of experience andfor training with building family-centered care.

* Adult learning styles.

* Productivity and documentation,

* Feeling unappreciated for their expertise and the hard work they do.

* Mot being a parent themselves/Being a parent themsehes.

* Lack of respect from the family because the provider is younger than the parents.

= Managing graduate students in their sessions.

five fundamentals of patient communica- AIDET, GIVER, and Case History
tion: Acknowledge, Introduce, Duration,
Explanation, Thank you), GIVER (Greet, When professionals are meeting a new
Introduce, Verify, Engage, Review), teach-  parent or caregiver, the use of AIDET can
back, and motivational interviewing be a great tool to guide professionals on
{Always Use Teach-back!, 2014; Bradham, how to format their time with the family
2014; Miller & Rollnick, 1991; Studer, 2003).  (Studer, 2003; Table 12-4).
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Table 12—-4. AIDET (Studer, 2003)

Acknowledge "You are important.” Make eye contact, shakes hand, acknowledges everyane in the
room, get down to the child's level, ask oF make a relationship-building questionfstatement (g,
“Ms. Smith, your daughter has beautiful eyes.” Or, “youwr shirt says 'University of South Carolina; my
brother went to schoal there.”).

Introduce “You are in good hands.” Give your name, specialty, years of experience, and may mention

a referring physician to position colleagues well, Example: *'m Dr, Jane Doe, your audiologist. | want
you to know that I've worked with mare than S00 families who have children with hearing loss during
the past 20 years I've been in practice in this specialty area. | also see that Dr. Smith referred you to me.
We've worked together for many years. You're fortunate to have such an excellent doctor”

Duration °| anticipate your concerns.” Tell the patient what to expect [e.q., how long will the test take,
what will happen, can they bring a special tay, when will they know the test results, does insurance
cover this, etc.).

Explanation "l want you 12 be infermed and comfortable.” Carefully listen to your patient's story and
use language the patient can understand when describing the assessment toals used, what you expect
from the child during the assessment, and what was learned from the assessment.

Thank You 1 appreciate the opportunity to care for yow” Thank the patient for choosing your clinic,
fior waiting and for ceming in today, In closing, ask, “What other questions do you have?™

Another tool to assist professionals in respond to the family. Sometimes it
introducing themselves and engaging the is helpful to summarize what was
parents and caregivers is called GIVER. said to show that you are an active

listener and that you care. This is
W Greet: “Greet the patient!” Make also an excellent time to obtain the
him or her feel comfortable. Smile, case history.
shake hands, and make eye contact! ® Review: “Review what will happen
Essentially, use your manners! during the visit.” Based on your
B Introduce: “Tell the family who you case history and what the patient

are!” Let them know your specialty
and "manage up” the referring
provider. At the minimum, give
them your business card. Even
better, give them a biosketch card
with your picture!

Verify: “Do you have the right
patient?” The Joint Commission
requires that the professionals use
two identifiers to make sure they
hawve the right patient.

Engage: “Let’s talk and listen to
one another!” Family engagement
is central to improving healthcare
outcomes. Listen to what the family
is saying, pause briefly, and then

has shared with you, tell them
your plan for that visit and what to
expect from you and your practice.
(Bradham, 2014)

While not all of the family's stress
will dissipate, these tools do provide
some direction that will help the family
navigate often uncharted waters. When
you start to use GIVER or AIDET, start
with one letter and over time, gradually
add the other letters to your practice.

Whether AIDET or GIVER is used, a
case history should be completed to guide
the assessment process. Furthermore, the
case history is a good way to engage the
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family to share their story. For example,
during an audiological evaluation, the
family could be asked what they think
their child hears or does not hear, and /or
to describe specific instances where they
have witnessed their child "hearing” or
“not hearing.” If a speech-language evalu-
ation is being conducted, it is effective to
ask the parents how they communicate
with their child and how they know if he
or she understands what they are com-
municating. Families will be able to pro-
vide rich, real-world information about
their child that the evaluator must con-
sider when conducting assessments. This
information will be especially important
if the assessment results reveal something
contradictory to what the family members
have reported and may require the evalu-
ator to dig deeper.

Teach=Back

Because parents are the primary language
role models and teachers of listening
and spoken language for their child, it is
essential for professionals to make sure
parents understand what they are hoping
to teach them. The “teach-back method”
is an effective way of assessing whether
a parent understands the information
presented (Table 12-5). Instead of asking,
“Do you have any questions?” the profes-
sional should ask open-ended “what" and
“how" questions such as:

m “Twant to be sure [ explained
everything clearly. Can you please
explain the information back to me
so | can be sure that I did?”

| "What will you tell your wife
(husband/partner/child fetc.)
about what you learned today?”

Table 12-5. Teach-Back Tips

1. Be aware of your body language and make
appropriate eye contact.

2. Maonitor your voice and tone; be caring without
being condescending.

3. Do not use jargon,

4, Avoid yes and no questions; use open ended
GUESLIOnE,

5. Use printed or video materials to support
learning.

6. Document the use of and patient responses in
Your report.

Source: Adapted from Schillinger et 3l 2003,

B “We've gone over a lot of
information today. In your own
words, please review for me what
we talked about. How will you
apply these strategies at home?”

m “Tell me more about how you
will share these results with the
child’s mother and next steps (INC
Program on Health Literacy).”

Use of the teach-back method may be
a new skill to incorporate into the assess-
ment battery. Incorporating this practice
with every family will allow it to become
a habit over time. As you are prepar-
ing to use this method, it is important
to mentally rehearse, "What is the most
important item that I want to be sure this
family understands?” and “How would
I ask them to teach-back?” (Always Use
Teach-back!, 2014). Parents may need help
to learn how to “teach-back.” Profession-
als can demonstrate how they themselves
might share information with others,
modeling this for the parents and then
asking them to do the same. The teach-
back method should be used every time
new information is presented or when
the professional suspects information

297
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presented previously has been forgot-
ten. Using this method, the professional
becomes the learner rather than a teacher
and he or she will find out whether his or
her communications have been effective
{Schillinger Bindman, Wang, Stewart, &
Piette, 2004).

Professionals may ask themselves,
“How can | do this? | don't have enouglh
time now to spend with each of my clients/
patients? How can 1 possibly find time to
ensure parent understanding?” For pro-
fessionals who find the directive of “slow-
ing down” in opposition to the reality of a
15 to 17-minute office visit, it's worth con-
sidering the potential practice benefits of
patient-centered care, including:

B Improved outcomes (Berkman,
Dewalt, Pignone, Sheriden, &
Lohr, 2004; Kinmonth, Woodcock,
Griffin, Spiegal, & Campbell, 1998;
Schillinger et al., 2004; Stewart,
1995);

m Greater likelihood that patients,/
clients will follow a treatment,/
intervention plan; and

B Better communication behween
staff and patients/clients.

Professionals who have good collab-
orative partnerships with families use their
skills to recognize which of these areas
may need to be addressed (Table 12-6).
In addition, highly effective profession-
als understand that families often receive
support beyond the professional spectrum
and link the family to other resources.

Motivational Interviewing

Two questions professionals ask are,
“"How can | best help my patient and their
family that [ serve?” and “When a fam-

Table 12-6. Characteristics of a Collaborative
Fartnership

= All acknowledge that each possesses unique skills
and knowledge that benefit the partnership.

* All demonstrate trust and respect for one anather.

* Professionals recognize the decision-making
power of parents in the partnership.

Sowrce: Dinnebeil, Hale, and Rule, 1996,

ily is struggling with follow-through on
recommmendations, how can | best engage
them and help them in this journey?”
Along with teach-back, motivational
interviewing (MI) is another technique
that can be used to help engage the fam-
ily in the assessment and therapeutic
process. Ml is a patient-centered cou nsel-
ing style that uses specific techniques to
elicit intrinsic motivation for behavioral
change {Miller & Rollnick, 1991). Con-
trary to confrontational styles in which
the professional advises a patient about
changes that need to be made to address
the health concern, MI provides a strue-
ture to create a collaborative atmosphere
where the patient’s internal mativations
are discovered and discussed instead of
the patient being on the defense. The pro-
fessional respects the families’ goals and
values, and these are fully considered
when assessing a child {Rollnick & Miller,
1995). MI is founded on the principles of
partnership, acceptance, compassion, and
evocation (Stowe, Stringer, & Wells, 2013).
When using MI, the professional appliesa
range of well-timed techniques (i.e, open-
ended questions, affirmations, reflective
listening, and summary statements) to
evoke and reinforce motivation. One MI
technique called the ruler technique uses
a scale from 0 to 10 to explore a patient’s
perceptions about their confidence, and
can be used to monitor degree of motiva-
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tion and understanding (Miller & Roll-
nick, 2002). To illustrate this technique,
the professional could ask: "How confi-
dent are you that you could explain the
test results today ___? On a scale from 0
to 10, where 0 is not at all confident and
10 is extremely confident, where would
you say you are?” (Miller & Rollnick,
2002, p. 113). To metivate the family
member and to promote understand-
ing, the use of a follow-up, open-ended
question can be helpful: “"Why are you
ata____ and not a 07" or “What can we
do to move you from (current number)
to (future number)?” (Miller & Rollnick,
2002, p. 114). This inguiry allows the fam-
ily member to reflect on the information
presented and ask for further clarification
and support.

It is important to recognize that when
giving advice and directions, the informa-
tion provided may be premature because
the family is not ready to receive it. Stowe
and Wells (2013) provide an excellent
illustration of this point:

The city has experienced a mild tremor.
As you walk through your home, you
see many of your personal treasures
knocked over by the tremor. Your
natural tendency is to “right them,” to
set them back in place, But what if you
walked through the home of someone
else. You might want to “help” by
“righting things,” but how would you
know where they should go? (p. 33)
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The hearing loss journey brings a vast
amount of new information for parents
to learn. Assessment results, especially

i Mo
be very c"nn fusing Z-‘:’“C S
: parents. Parents or
caregivers may focus only on one result
or score. There will be crj_terign_mfe]-encm
and norm-referenced tests: there may be
medical diagnoses; they will hear about
“standard,” “age-equivalent,” "grade-
equivalent,” and “percentile” scores; they
will learn about receptive and expres-
sive language and how “language” is not
the same as “speech.” In short, they may
become overwhelmed with all the test
results they are given for their child.

It is up to the professional to care-
fully and clearly explain the terms used
to “describe” to the family how their child
performed at this particular point in time.
It must be explained that norme-referenced
tests will measure how their child com-
pares to the many, many children who
were given the test during its develop-
ment and from which the test's “norms"
were developed. It should be explained
if the test developers included children
with hearing loss in the “norm” group.
This information could be helpful to the
interpretation of a child’s test results.

When a norm-referenced test is admin-
istered, the results of each subtest and/
or the test as a whole will be reported in
standard scores. These are the scores that
should be shared with parents as they most
accurately reflect how an individual child
performs compared to the population of
children on whom the test was “normed.”
The child's standard scores can be easily
depicted on a bell curve and clearly show
how a child compares to his or her typi-
cally hearing peers of the same age.

Using a bell curve, professionals can
plot standard scores from the test and
the family can quickly see if their child's
results are within the “normal” range,
that is, between 85 and 115 (Figure 12-1).
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Figure 12=1. Bell curve of standard scores used to explain assessment to

parents and caregivers,

If one or more scores lie below 85, the
specific skill addressed by this test will
likely become a focus of treatment/ther-
apy and the professional must determine
the strategy that will be recommended to
teach the skill. Additionally, any scores
falling above 115 may be strengths that
can be used to address the skill(s) need-
ing attention,

It is important to use caution in dis-
cussing age/grade-equivalent and per-
centile scores with parents when pro-
viding the results of norm-referenced
testing. These scores can be misleading
due to their variability. (See Chapter 2.)
It is, however, important for families to
understand that these scores may be used
by the educational system to justify why
a child does or does not qualify for special
services. Families who are well informed
about assessment results by the profession-
als conducting the assessments will be able
to advocate appropriately for their child.

Some of the tests professionals will
administer will be criterion-referenced.
These tests measure specific skills and
whether or not a child has acquired them.
They are useful to determine what a child
does and does not know, and whether or
not a child has gaps in the development
of specific skills, A child's scores on a

criterion-referenced test are not compared
to other children of the same age but only
measure an individual child’s knowledge
and skill acquisition.

Families need to know why assess-
ments are being done (purpose) and how
the information will guide development
of a therapy or intervention plan. Brad-
ham and Alberg (2013) offer the follow-
ing tips to ensure a successful partnership
between parents and the professionals whao
administer and/or present data to them.

® Talk about it. Professionals
should make sure that the lines
of communication are open when
discussing the focus of a particular
assessment, such as the limitations
(i.e., what it may or may not be
able to show); to explain how the
assessment may guide the family
in understanding and setting
a plan as a result of test scores;
and to make sure the goals of the
family have been addressed and
are being respected. As information
is delivered, it may be important
to monitor tone of voice, body
language, and rate of speech.
Parents can be asked, “What are
your expectations?” and then
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discuss with the professional how
their expectations “fit" with the
clinician’s expectations.

Avoid and/or explain acronyms
and other testing jargon. The
professional should use “teach-
back” when explaining test scores
to confirm understanding. It is
important to avoid delivering test
scores only through complicated
matrices and percentiles, abbrevi-
ations, and acronyms. Delivery of
the test results in a way parents can
understand is the goal.

Don't make assumptions or
generalizations. Every family is
unique with very specific needs; all
options should be presented in an
unbiased manner. Families should
not be “labeled” nor should other
professionals.

Create true partnerships. The
elements of true partmership
include respect, trust, encourage-
ment, honesty, patience, non-
judgmental attitude, and unbiased
support in family decision making.
Also, helping families learn the
appropriate words to use to
“report back” findings to other
family members and loved ones
may augment parent-professional
partnerships.

Respect objective and subjective
“data” families use and need.
Families use both intuition/gut
feeling and hard data to make
decisions regarding their child.
Professionals must understand that
sometimes families may not be able
to prove on paper what they know
their child needs. Professionals
must respect the parent’s intuition
and follow the parent’s decisions.

Parents’ efforts and strengths
should be acknowledged, showing
the parents they are being
listened to by the professionals.
It is important, though, that the
professional continue to provide
unbiased information so the parents
can make informed decisions.

® Consistency of information. Keep
in mind families likely will see a
variety of specialists and each will
provide an opinion about what the
parents should do. At times, these
opinions may be in opposition to
one another, “This strategy is better
because . .. ” or “You should try
this.” These various opinions can
be confusing and overwhelming for
the family. Professionals working
with the family must help parents
sift through all the information
they have collected and guide them
as they, the parents, decide what
choices and options will work best
for them and their child. (Bradham
& Alberg, 2013)

A family’s “team” of support often includes
many different professionals with dif-
ferent areas of expertise and training to
support the family, including providing
assessments in their particular area of pro-
ficiency. In addition, families may receive
support from other parents, adults with
hearing loss, and others (Figure 12=2).
Families need to have a baseline of
emotional availability in order to effec-
tively participate in objective testing of
their child. Assessment, at its core, shows
where an individual child is at a given
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Figure 12-2. A family's team of support, which incledes many different professionals with
different areas of expertise and training. Seurce: Alberg, Hutsell, Martin, and Seaver, 2008,

Used with permission.

time. If a child lags behind where he or
she should be, the parents must have the
emotional fortitude to deal with this real-
ity, yet have the confidence and seek sup-
port to set goals for their child and reach
for them. A parent’s ability to set high
expectations and reach for them is also
inherently connected to the factors previ-
ously stated.

CREATING A ROADMAP
FOR THE FUTURE

Assessments provide a critical reference
point for evaluating change and impact
over time. They establish a basis for com-

paring the child's level of skill before
and after an intervention, therapy, and/
or choice. Using assessment data, parents
and professionals can make decisions
about the next steps and make adjust-
ments to the strategies being used with a
particular child. Assessments are a crucial
element in any planning, monitoring and
evaluation framework. They are powerful
tools for families when they understand
how assessment data are used to create a
roadmap to ensure successful outcomes
for their child. This roadmap can provide
hope and satisfaction for families by giv-
ing them signposts to show they are on
the right path and to help them veer back
on to the right path when things are not
going well.
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Parent Perspective

“l have three children; my middle
child and youngest child are hearing
impaired. Both children had their first
assessments at three months of age and
have been regularly assessed since. The
assessments are a valuable tool. They
help me to have an objective view of
how my children are doing and how
| am doing. The assessments show in
what areas my children are doing well,
and in what areas my children need
work. When the assessments come back,
my children’s service providers and [
are able to update our goals and decide
if we need to change our plan of action.
The assessments are a good motivation

for me. If the results aren’t as good as
I would like, I'm motivated to work
harder because | know my children are
capable of doing better, but they need
my help. If the results are as good as [
expected, I'm motivated because it's so
rewarding to see how good interven-
tion pays off. If a fundamental part of
language acquisition is missed early on,
it will have life long consequences. The
assessments help to make sure our team
isn't missing anything,”

—Jeannene Evenstad (The Hands &
Voices Colorado Hearing Resource
Guide, 2011). Used with permission.

From the time a child with hearing
loss is identified through the diagnostic
process in a hospital or audiology office
and later through early intervention and
the school years, assessment and testing
will be a part of a family’s life. Whether

or not the process of data gathering will
help a family to be meaningfully involved
in success for their child is partly depen-
dent on a professional’s ability to include
the family in understanding and using the
information generated from the testing,

Welcome to Holland

A family’s ability to move forward emo-
tionally in having a child with hear-
ing loss is reflected in this often cited
essay—Welcome to Holland By Emily
Perl Kingsley:

1 am often asked to describe the
experience of raising a child with a dis-
ability—to try to help people who have
not shared that unique experience to
understand it, to imagine how it would
feel. It's like this . . .

When yvou're going to have a baby,
it's like planning a fabulous vacation
trip—to Italy. You buy a bunch of guide
books and make your wonderful plans.
The Coliscum. The Michelangelo David.
The gondolas in Venice. You may learn
some handy phrases in talian. It's all
very exciting.

After months of cager anticipation,
the day finally arrives. You pack your
bags and off you go. Several hours later,
the plane lands. The stewardess comes
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in and says, “Welcome to Holland.”
“Holland?!?" you say. “What do you
mean Holland?? 1 signed up for Italy!
I'm supposed to be in Italy. All my life
I've dreamed of going to Italy.”

But there’s been a change in the
flight plan. They've landed in Holland
and there you must stay. The important
thing is that they haven't taken you to
a horrible, disgusting, filthy place, full
of pestilence, famine and disease. It's
just a different place. So you must go
out and buy new guide books. And you
must learn a whole new language. And
you will meet a whole new group of
people you would never have met. It's
just a different place. It's slower-paced
than Italy, less flashy than Italy. But
after you've been there for a while and
you catch your breath, you look around

.. and you begin to notice that Hol-

land has windmills . . . and Holland has
tulips. Holland even has Rembrandts.
But everyone you know is busy
coming and going from Italy . . . and
they’re all bragging about what a won-
derful time they had there. And for the
rest of your life, you will say “Yes, that's
where | was supposed to go. That's
what I had planned.” And the pain of
that will never, ever, ever, ever go away
. . . because the loss of that dream is a
very very significant loss. But . . . if you
spend your life mourning the fact that
you didn’t get to [taly, you may never
be free to enjoy the very special, the
very lovely things . . . about Holland.

WELCOME TO HOLLAND by Enrily Perl
Kingsley. € 1987 by Emily Perl Kingsley.
All rights reserved. Reprinted with permis-
sion of the aithor,

CONCLUSION

Assessment testing can support profes-
sionals in their own work by ensuring that
their limited energy and time are used to
the fullest for creating the most impact for
success. There is no onre road traveled in
this journey as there are many ways for a
family to reach their final destination. For
the family who has chosen listening and
spoken language, having qualified profes-
sionals who incorporate family-centered
practices, suitable family support, and
appropriate access to sounds are key com-
ponents to support a family on their jour-
ney. The power of good data can inform,
support, encourage, prod, and challenge
families in a positive way to create prog-

ress for the child with hearing loss—a
goal that both parents and professionals
can share together.

REFERENCES

Alberg, )., & Bradham, T. (2013, November 1).
Owerheard: Getting parents on vour side. The
ASHA Leader. Retrieved from hittp://www
asha.org/Fublications/leader/2013/131101/
Owverheard=-Getting-Parents-on-Your-Side. htm

Alberg. ].. Hutsell, G.. Martin, P, & Seaver, L.
(2008). Inwesting in family suppert: Taking i to
the next level. Presentation at the Early Hear-
ing Detection and Intervention Conference,
Mew Orleans, LA,

Always Use Teach-back! (2014). Coaching. Re-
trieved from hittp://www.teachbackiraining
worgassets/ files/ PDFS/ Teach 20 Back%
20-%20Coaching. pdi




Supporting Families Through the Assessment Process and Beyond

American Academy of Pediatrics. (2002). The
medical home 2002. Pedialrics, 110, 184-186.

Berkman, M. I, Dewalt, D, Pignone, M. I, Sheri-
dan, 5, L., Lohr, K. M, Lux, L, Sutton, 5. F, . ..
Bonito, A. . (2004). Literacy ard health oulcones.
Ewidence Report/Technology Assessment No, 87
(Prepared by RTI International-University
of Morth Carolina Evidence-based Practice
Center under Contract No. 290-02-0016).
AHRQ Publication No.04-E007-2. Rockville,
MD: Agency for Healtheare Research and Qual-
ity. Retrieved from http:/farchive.ahng.gov/
downloads/ pub/evidence/ pdf/literacy/
literacy.pdf

Bradham, T, & Alberg, J. (20013, May 21). The
top 10 take-meays for CSD work with families.
Retrieved from hittp: /f/blog.asha.org fauthor/
tamalabradham /

Bradham, T. 5. (2014). Howrdo you greet your patient?
Are ot GIVER? Retrieved from http://lean
care.wordpress.com f2014/08/18 how-do-
you-greet-your-patient-are-you-a-giver-by-
tamala-s-bradham-ph-d/

Calderon, B, (2000). Parental involvement in deaf
children’s education programs as a predictor
of child’s language, early reading, and social-
emotional development. fosrnal of Deaf Stiedics
and Dreaf Edweation, 5(2), 140-155.

Calderon, K., Bargones, J., & Sidman, 5. (1998).
Characteristics of hearing families and their
young deaf and hard of hearing children.
Early intervention follow-up. American Annals
af Hre Dieaf, T43(4), 347-362,

Calderon, R., & Maidu, 5. (2000). Further sup-
port for the benefits of early identification
and inktervention for children with hearing
loss. The Volla Review, TOS), 3-84.

Caraway, T. (2010). Adulis are not just big babies.
Presentation at Investing in Family Support
Conference, Scottsdale, AZ

Crais, E. (1994). Moving from “parent involve-
ment™ to family-centered services, Hetrsay,
H2), 12=15.

Crais, E. (2009). The role of prrents in assessing young
elitdren with disabilities: How family-centered
are we? [PowerPoint presentation]. Retrieved
from http:/fwww.ohioslha.orgf pdf/Con
vention/2009%20Handouts / Elizabeth:20
Crais-Roles%200f%20Parents%20Child%:20L

Crais, E. ., Roy, V. I, & Free, K. (2006). Parents”
and professionals’ perceptions of the imple-
mentation of family-centered practices in

child assessments, Anerican Journal of Speech-
Language Pathology, 15(4), 365-377.

Dambuoise, C., & Cardin, 5. (2003). Family-
centered critical care: How one unit imple-
mented a plan. Anrerican Journal of Nursing,
103(6), S6AA-5S6EE,

Dinnebeil, L. A, Hale, L. M., & Rule, S. (1996),
A qualitative analysis of parents” and service
coordinators” descriptions of variables that
influence collaborative relationships. Topics ie
Early Childhood Specinl Education, 16(3), 322-347.

Evenstad, J. (2011). Colorado resource guide for
fanilies of childeen who are deafifiard of hearing
in Colorado (p. 200. Boulder, CO: Caolorado
Families for Hands & Voices. Retrieved from
http: /fwww.cohandsand voices.org/ does /
CoBResourceGuide2011.pdf

Goode, T., & Jones, W. (2006). A guide for adoaec-
g famnily-cemtened armd colturally and lnguisti-
cally competent care. Washington, DC: Mational
Center for Cultural Competence, Georgetown
University Center for Child and Human
Development. Retrieved from http://mchb
Jesa,gov/ grants/ fecleguide2007 pdf

Institute for Patient- and Family-Centered Care.
(2010). Frequently asked questions. Retrieved
from hitp://www.ipfee.org/faq.html

Joint Commission on Infant Hearing. (2007).
2007 Joint Conmnittee on Infant Hearing position
statenen! execiilive sunnnary. Retrieved from
httpe/fvwwwjeih.ong/ ExecSummFINAL.pdf

Kingsley, E. P. (1987). “Welcome to Holland.”
Retrieved from hittp://Mwww.our-kids.org s/
Archives, Holland html

Kinmonth, A, L., Woodcock, A., Griffin, 5., Spie-
gal, M., & Campbell, M. . (1995). Random-
ized controlled trial of patient centered care
of diabetes in general practice: Impact on cur-
rent well-being and future disease risk. British
Medigal Journal, 317(7167), 1202-1203,

Kuo, D £, Houtrow, A, |, Arango, P, Kuhlthau,
K. A Simmons, | M., & MNelf, . M., (2012). Fam-
ily-centered cane: Current applications and
future directions in pediatric health care. Ma-
termal aned Cliild Health Journal, 16(2), 297=305.

Medical dictionary for the health professions and
meersing. (2014). Retrieved from  http://
medical-dictionary.thefreedictionary.com/
family-centered+care

Memorial Healthcare System. (2004). Patient-

Sfamily-centered care. Retrieved from http:/ff
www.mhs.net/ patients/ patient-cane/

305



306 Assessing Listening and Spoken Longuage in Children With Hearing Loss

Miller, W. K., & Rollnick, 5. (1991). Motivational
intervieting: Proparing people to change addictive
befuroior, Mew York, NY: Guilford Press.

Miller, W. R, & Rollnick, 5. (2002), Motioational
interviewing: Preparing people for change (2nd
ed. ). New York, NY: Guilford Press.

Mitchell, R. E.. & Karchmer, M. A. (2004). Chas-
ing the mythical ten percent: Farental hearing
status of deaf and hard of hearing students in
the United States. Sign Langunge Stedies, 4(2),
138-163.

Muoeller, M. I (2000). Early intervention and lan-
guage development in children with hearing
loss. Pedintrics, 106(3), E43-E51, dod:10,1542/
peds.106.3.e43

Morth Carolina Program on Health Literacy.
(n.d.}. The leach-back methed. Retrieved from
hitp: ffwwwonchealthliteracy.org ftoolkit/
tool5.pdf

Rollnick, 5., & Miller, W. R. (1995). What is moti-
vational interviewing? Belurwioral and Cogni-
tive Psychotherapy, 23, 325-334.

Romaniuk, D, O'Mare, L., & Akhtar-Danesh, M,
(2014). Are parents doing what they want to
do? Congruency between parents’ actual and
desired participation in the care of their hospi-
talized child. Issues in Compreliensive Pedialric
Nursing, 37(2), 103=121. doi:10.3109/0146086
2.2014.880532

Schillinger, D., Bindman, A., Wang, E, Stewart,
A, & Piette, |, (2004), Functional health liter-
acy and the quality of physician-patient com:
munication among diabetes paticnts, Palient
Eduecation amd Conmrseling, 52(3), 315-323,

Schillinger, D, Piette, )., Grumbach, K., Wang,
E. Wilson, C., Daher, C., Leong-Grotz, K., ...
Bindman, A. (2003). Closing the loop: Physi-
cian communication with diabetic patients
wha have low health literacy. Archives of fuker-
el Medicine, 163(1), 83-90.

Stewart, M. A. (1995). Effective physician-patient
communication and health outcomes: A re-
view., Canadine Medical Assogintion Jowrmal,
152(9), 1423-1433.

Stowe, D. L., Stringer. %, & Wells, 5. B (2013).
Facilitating change through motivational
interviewing. Volta Voices, 2i5), 32-35.

Studer, Q. (2004). Hardwiring excellence (pp. a4,
142=153. Gulf Brecze, FL: Fire Starter.

Thurber, ]. (2003}. Adult learning styles, Natiaal
Property Management Assocfation, 15(1), 17-18.

Yoshinaga-Itano, C., Coulter, D., & Thomson,
V. (20003, The Colorado newborn hearing
sergening project: Effects on speech and lan-
guage development for children with hear-
ing loss. Jeurmal of Perimatology, 2008 Pt. 2),
5132=137.




CHAPTER 13

Assessment Considerations for
Children With Hearing Loss Who Are
Culturally and Linguistically Diverse

Michael Douglas

T KEY POINTS

B Professionals in the fields of speech-
language pathology and audiclogy
delivering services to children with
hearing loss who live in other-
language-speaking homes need
to consider a host of issues while
completing appropriate speech and
language assessments.

B When professionals are preparing
for assessment with children
with hearing loss and come from
other-language-speaking homes,
information about the child’s
history, language environments, and
proficiency with language(s) will
guide the selection of assessments and
the extent each language should be
investigated.

B Use of trained interpreters, if
necessary, is an acceptable and lawful
way to complete speech and language
assessment in this population.

B When conducting assessments

on children who have hearing

loss and live in other-language-
speaking homes, clinicians need to
include a combination of measures
that accurately reflect each child's
communicative abilities,

When interpreting assessments,
clinicians must consider results from
all methods of assessments in the
context of developing listening and
spoken language goals for children
with hearing loss.

Dwring the development of the
recommendations, the information
from the assessments must address
issues related to bilingual development
in children with hearing loss, and
indicators to monitor during treatment.
Professionals who understand the
expected course of both monolingual
and bilingual language acquisition
will be better prepared to analyze
pertinent data crucial for facilitating
each child’s success.
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Selecting the Method of Evaluation

The American Speech-Language-Hearing
Association (ASHA, 2004) has identified
three ways a child who is CLD may be
evaluated. Ideally, a bilingual speech-lan-
guage pathologist trained in CLD issues
and fluent in the individual's native lan-
guage and as well as in English completes
the assessment. If this option is not fea-
sible, ASHA recommends the consider-
ation of two other options. The first allows
a trained monolingual speech-language
pathologist to conduct the assessment
with assistance from a trained bilingual
ancillary examiner. The anecillary exam-
iner is one who has received in-depth
training in the measure(s) to be used and
whe administers testing in the native
language in the presence of the speech-
language pathologist. The speech-lan-
guage pathologist is responsible for scor-
ing and analyzing all testing data. The
other method allows a trained monolin-
gual speech-language pathologist to con-
duct the assessment, assisted by a trained
interpreter. Information regarding the
use of interpreters for speech-language
pathologist can be found in the resources
section under Langdon (2002).

Case History and Caregiver Interview

In order to capture supporting factors and
attend to areas of concern for children
with hearing loss who are CLD, a thor-
ough case history (i.e., medical, neurologi-
cal, developmental, and social) should be
completed. A case history usually begins
with a questionnaire designed to quickly
and efficiently capture referring concerns,
supporting factors, and pertinent back-
ground information regarding a potential

child with hearing loss who is CLD (See
Appendix 13-A). Typically, the form is
completed by the family member prior to
the appointment, either online, or in the
waiting room. Once the clinician has an
initial case history, he or she will need to:

B interview the caregiver,

B understand the clients” linguistic
profile, and

B calculate certain age indices.

Interviewing the Caregiver

Prior to meeting with the family, clinicians
should take some time to get to know the
culture of the family, being aware that the
family’s regard for the examiner’s per-
sonal qualities will vary based on their
cultural background. For example, some
Spanish-speaking families are likely to
place value on certain persona, such as
approachability and genuine concern the
professional shows in the family whereas
Asian and Middle Eastern cultures appre-
ciate a more professional demeanor.
Responding appropriately to these dif-
ferences can potentially reduce a family’s
sensitivity to certain questions (Roseberry-
MeKibbin, 2002). The "Self-Assessment
for Cultural Competence” on the ASHA
website (2014) can be referred to for reflec-
tion of the examiner’s current level of cul-
tural competence and to improve service
delivery with CLD populations.

During the meeting, a semistructured
interview should be conducted in the
language with which the family is most
comfortable. This type of conversational
interview allows the family to share infor-
mation that is most important to them
and can tell the examiner information
about the family's goals, the child’s cul-
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ture, and language practices. In the case
of school-age children, information about
their communication abilities in other
environments and changes in language
use across time will need to be gathered
from parents and teachers through par-
ent/teacher questionnaires or semi-
structured interviews (Anderson, 2012;
Gutierrez-Clellen & Kreiter, 2003; Ham-
mer et al., 2012; Restrepo & Gutierrez-
Clellen, 2012). The invitation of a friend
to serve as an interpreter is inappropri-
ate and should be avoided to prevent
discomfort in sharing personal informa-
tion with a family’s peer (Hammer et al.,
2012). Providing interpreters and access
to health care, however, is consistent with
LIS, civil rights nondiscrimination poli-
cies and more specifically Title VI of the
Civil Rights Act of 1964 (Department of
Justice, 1964, 2014).

Understanding the Child's
Linguistic Profile

The distinction between simultaneous and
sequential bilingual acquisition should
be considered when taking a case history
(Rhoades, 2006). The distinction between
the two is important as each type of bilin-
gualism may present with small differ-
ences in developmental patterns (Guiber-
son, Barrett, [ancosek, & Yoshinaga Itano,
2006). This can be done based on the age
the child began exposure to each lan-
guage. Simultaneous language learners
will have been exposed to or have learned
more than one language before the age of
3 years. Sequential language learners
have learned one language before the age
of 3 years and will begin, or have begun,
exposure and learning of the second lan-
guage after the age of 3 years (Goldstein,
2012; Roseberry-McKibbin, 2002). This

information will also guide the selection
of assessments for the examination.

In order to make the most appropri-
ate recommendations, the clinician will
also need to discern whether the child
being evaluated comes from a monolin-
gual, other-language family, or a bilin-
gual, English-speaking family. Thesc
distinctions are important, because each
home environment may facilitate differ-
ing developmental patterns and guide the
selection of tests as well, This information
can be gathered through a home language
survey (Appendix 13-A).

A home language survey is a ques-
tionnaire, given prior to an assessment,
that gathers information on the language
or languages used in the home. The sur-
vey may include questions about the fam-
ily’s country of origin and length of time
the family and child have been in or plan
to stay in the United States. A schedule
of when and how the child learned the
languages and that delineates the extent
and nature of exposure to each language
may be included. Additionally, queries on
the academic and/or educational place-
ment as well as the family's perception of
the individual’s current communication
abilities will be important components
of the home language survey. The home
language survey will help the clinician
prepare to meet with the family, gather
appropriate assessments, and determine
language(s) to examine that will yield the
most meaningful results (Austin et al.,
2005; Guitierrez-Clellen & Kreiter, 2003).

The home language survey will fur-
ther help the clinician determine which
language(s) to evaluate. 1t is best to select
the language(s) based on which informa-
tion will yield the most diagnostically
meaningful results as well as results that
adequately address the referring concerns
of the family.

m
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Calculating Certain Age Indices

Indices such as hearing age (HA) and
intervention age (LA) can be better mea-
surements to determine either baseline,
present level of performance, or an ade-
quate amount of development rather than
using chronological age alone (Buhler,
DeThomasis, Chute, & Decora, 2007;
Chin & Lento-Kaiser, 2002; Dorman,
2007). These indices are important parts of
the case history and should be determined
during this phase of data collection.
Hearing Age (HA) refers to the time dif-
ference between the date of the examina-
tion and the date that the child received a
hearing aid or his or her cochlear implant
was activated (Kithn-Inacker, Weichbold,
Tsiakpini, Coninx, & D'Haese, 2003).
Intervention Age (IA) is the time differ-
ence between the date of the examina-
tion and the date that the child received
consistently appropriate, auditory-based
intervention. Knowing how long a child
has had his or her hearing devices and/
or has been in intervention will help the
clinician develop an initial gauge of the
child’s linguistic level for the appropriate
selection of certain tests. For example, if
the child with severe-profound hearing
loss who presented with a hearing age of
24 months using a cochlear implant and
an intervention age of 18 months, the clini-
cian may want to prepare by considering
assessments that capture the presentence
and /or simple sentence skills of the child,
This section has presented some
initial activities that prepare speech-lan-
guage clinicians for an appropriate assess-
ment with children who have hearing
loss and are CLD. When speech-language
pathologists engage in these activities,
they are likely to increase the accuracy
of their test selection and identify the
language(s) that need to be assessed.

DETERMINING LANGUAGES
OF ASSESSMENT

Regardless of the presence or absence of
hearing loss, determining the languagel(s)
of assessment for children with hearing
loss who are CLID is the primary respon-
sibility of the clinician completing the
assessment. Additional issues that need
to be considered when reviewing infor-
mation obtained during the case history
and caregiver interview include:

| federal mandates on specch/

language assessment procedures and
B certain linguistic proficiencies,

Considering the Law

When conducting assessment with school-
aged children who have hearing loss and
are CLD, examiners need to consider fed-
eral law. Federal laws mandate that in
public schools, assessment of speech and
language disorders of Limited English Pro-
ficient (LEP) speakers should be provided
and administered in the child’s native lan-
guage or other mode of communication
in the form most likely to yield accurate
information on what the child knows and
can do academically, developmentally, and
functionally, unless it is clearly not feasible
to do so (IDEA, 2004). Therefore, clinicians
must evaluate the child in all languages the
child is exposed to or reportedly speaks,
and the evaluation should occur across a
variety of situations, if possible.

Considering Language Proficiency

When selecting assessments for school-
aged children, clinicians also must take




Assessment Considerations for Children With Hearing Loss Wheo Are Culturally and Linguistically Diverse 313

into account certain language proficiency
levels in each language, such as Basic
Interpersonal Communication Skills
(BICS) and Cognitive Academic Language
Proficiency (CALP; Baker, 2006). BICS
refers to the ability to understand and use
basic words and phrases with context-
embedded language in everyday conver-
sational speech. This requires 1 to 2 years
of exposure to develop. CALP refers to the
ability to understand and use language in
academic settings for the development
of reading and writing. This can take
from 5 to 7 years to develop when there
is support for the language and up to 10
years without such support (Roseberry-
MeKibbin & Brice, 2005).

BICS and CALP are important to con-
sider when preventing the mistake of con-
tinuing the assessment solely in English
or with an assessment that requires CALP
skills. For example, a school-aged child
with hearing loss who emigrated 1 year
ago should be tested differently than a
similar child who had been immersed in
an English learning program for 5 years.
For bilingual school-aged children, formal
and/or informal data must be gathered
to provide preliminary information about
an individual’s BICS and CALP levels
in both languages (Douglas, 2011). This
knowledge will further assist in deter-
mining the extent to which skills in each
language must be measured. To fully cap-
ture the strengths and needs of bilingual,
school-aged children, assessment might
be completed over a period of 2 to 3 visits,

Conversely, for infants and those in
earlier stages of language development,
BICS and CALPS may not play a signifi-
cant role in determining the language
of assessment. In these cases, clinicians
can consider the language of assessment
administration to be the preferred lan-
guage of the family while addressing the

other language to the extent that seems
appropriate.

Overall, determining the languages
of assessment is the primary responsibility
of the examining clinician. Simply stated,
if there is another language indicated
during the home language interview, that
other language must be assessed in the
evaluation to whatever extent appropri-
ate. Considering the child’s exposure and
proficiency in each language will help
the examiner predict whether the child is
performing at the preverbal, presentence,
simple sentence, or complex sentence
level, thereby aiding in the selection of
appropriate tests. There are several for-
mal and informal methods of appropriate
assessment discussed in the subsequent
sections of this chapter.

ADMINISTERING ASSESSMENT

For any assessment to be meaningful and
useful, it must be thorough, incorporat-
ing as much relevant information as pos-
sible. It should include a combination of
assessment tools that truly evaluate the
intended skills and accurately reflect the
child’s communicative abilities. Most
important, the assessment should be tai-
lored to each individual child (Shipley
& McAfee, 2009). In this section, initial
guidelines regarding the following assess-
ment activities are discussed:

B audiological assessment,

®m formal and informal language
assessment,

B assessment of low-incidence
languages,

B assessment for bilingual children
who show no language dominance,
and

W articulation assessment.
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Audiological Assessment

Ideally, a full audiological evaluation
should preface all speech and language
assessment so the clinician can consider
unaided and aided ear-specific detection
thresholds during analysis of assessment
results. When appropriate, speech per-
ceplion testing should be gathered in all
languages to which the child is exposed,
A listening device check also should be
completed by an appropriately trained pro-
fessional to confirm that the child’s hearing
technology is in good working order.

Formal and Informal Assessment

A variety of formal and informal assess-
ment procedures should be utilized rela-
tive to the child’s hearing and interven-
tion experience in order to thoroughly
describe the individual's speech and
language skills while detailing what lan-
guage was tested under what conditions
(Goldstein, 2012; Pena & Kester, 2012},
Standardized testing may be con-
ducted in the native language if appropri-
ate measures are available. Howoever, the
standardization sample may not be repre-
sentative of the individual tested because
of the child’s hearing loss and influences
from his or her community (Anderson,
2012). Instead, parent questionnaires or
the childs strengths and weaknesses
demonstrated on test tasks can be ana-
lyzed as raw scores or criterion-referenced
assessments (Bunta & Douglas, 2013; Pena
& Kester, 2012). It will be the examining
professional’s responsibility bo obtain and
select the most appropriate assessment,
which more often than not may be a non-
standardized, non-norm-referenced test.
Examiners should also be aware that
a bilingual child’s choices for language

use in a particular setting are determined
by his or her perceptions of the situation
and the topic in addition to the language
of the conversational partner (Goldstein,
2012). Therefore, a variety of conversa-
tional partners should be used to deter-
mine how a child’s performance varies
across functonal language environments
(Douglas, 2011).

Informal testing such as speech and
language sampling, dynamic assessment,
structured observation, and narrative
assessment can be conducted (Guiterrez-
Clellen, 2012).

B Authentic language samples
need to include a variety of
situations and linguistic tasks
(narratives, conversations, etc.)
that are consistent with the child's
experiences. When gathering
language samples, the following
measures can be documented in
each language:

1. Mean length of utterance
(MLU}—is a quantitative
measure for morpho-syntactic
complexity. It indicates how
many words and grammatical
elements (e.g., plurals, past tense
markers, etc.) a child uses per
utterance. To calculate MLU,
count the total number of words
and morphemes in a child's
spontanecus utterance, and then
divide it by the total number of
utterances.

2. Type-Token Ratio (TTR)—a ratic
of the number of different words
compared to the total number of
words used.

3. Mean sentence length (MSL)—
the average number of words per
sentence.
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For example: The girl watched the
girl run. The girl run again. The girl
smiles. This example has a MLU of
5 (13 words + 2 morphemes = 15/3
utterances), a TTR of %13 and an
MSL of 4.3.

B Dynamic assessment embeds
treatment into testing, allowing
the assessor to determine the client
response to the intervention, It
consists of an informal pretest,
intervention, and then a post-test.

B Structured observation is the act
of noting certain behaviors in a
contrived setting and recording
them for assessment purposes.

The assessors actively witness the
behaviors without manipulating or
prompting the examinee.

B MNarrative assessment can be done
by asking the child to retell a story
from a wordless picture book.

The clinician aims to determine
the child’s comprehension while
collecting the child’s language
samples in both languages.

When combined, dynamic assessment
and language samples will help to deter-
mine successful learning contexts and
aid in the collection of different linguistic
structures (Anderson, 2004; Patterson &
Pearson, 2004). The results of these mea-
sures, especially when they are done in
a context where the child interacts most
frequently, can and should be considered
more accurate indicators of a child’s lin-
guistic function than standardized mea-
sures {Austin et al, 2005; Douglas, 2011).

Articulation Assessment

Assessment of articulation skills may be
conducted formally or informally solely

in the individual's first language when
the exposure to the other language(s) is
determined to be negligible (Austin et al.,
2005). For bilingual children, formal as-
sessments of articulation skills compared
to monelingual children are not appro-
priate. Informal articulation/phonologi-
cal assessment in both languages will
provide more information on how their
combined phonological systems impact
production compared to their bilingual
counterparts and may be more sensitive
to the identification of speech disorders
(Goldstein, 2004). Stimulability probing
{teaching efforts made during assess-
ment to improve correct speech produc-
tion) will help the clinician determine
the most appropriate intervention targets
and understand the child’s cueing needs.
Stimulability probes are teaching efforts
made during assessment to improve cor-
rect speech production. When gathering
articulation samples, the following mea-
sures can be documented ineach language:

B Phonological mean length of
utterance (pMLLU): measures
mean whole word phonological
complexity.

B Proportion of whole-word
proximity (PWP): measures how
closely the child’s production
matches the adult target (Ingram,
2002).

To calculate pMLU, choose 25 ran-
dom words uttered. Assign one point for
each consonant and vowel in the word.
Each correctly produced consonant is
assigned an additional point. To calculate
PWP, calculate the pMLU for each word in
the list. The PWP is the ratio bebween the
pMLU for the target words in the sample
and the child’'s PMLU for the same sam-
ple. For example, pMLU for “spoon” is 7,

315
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a child’s response of /pun/ is 5. The PWP
is .71

For bilingual children, determina-
tion of articulation errors cannot be based
only on the phonology of the majority
language. When the sounds of the home
language are “filtered” through the sounds
of the majority language, the result is con-
sidered an accent or a dialectical variation,
These differences cannot be considered
articulation errors (Austin et al., 2005;
Douglas, 2011).

Assessing Low=Incidence Languages

In cases where low-incidence languages
are assessed, the results of informal
assessments will provide a more accurate
indicator of the child’s linguistic abilities.
Clinicians can use the information gained
during the case history and caregiver
interview to determine the best method
of informal assessment (e.g., semistruc-
tured interview combined with structured
observation and /or probes, etc.) that will
vield the most meaningful results. Exam-
iners should keep in mind that a host of
social factors such as years away from
home country, socioeconomic status,
immigration status, parents’ education
status and acculturation status will havea
significant impact on the language-learn-
ing experiences of the examinee. Such fac-
tors may also contribute to a varying abil-
ity among children to perform on certain
tests and can be revealed for each child
during the case history and/or family
interview.,

In addition, due to lack of available
instruments in low-incidence languages,
examiners may have the option of trans-
lating items from English measures to
assess targeted skills such as sentence rep-

etition tasks. Although these translations
may provide insights into a child’s abili-
ties, they should be completed with cau-
tion as there will be items that cannot be
directly translated. Furthermaore, the need
to translate items automatically renders
the child different from the test sample.
It will never be appropriate to report any
scores in these situations (Austin et al,
2005; Roseberry-McKibbin, 2002).

Assessing Bilingual Children Who
Show No Language Dominance

When professionals are assessing bilingual
children with hearing loss, each language
should be assessed to whatever extent
appropriate while considering the limita-
tions of standard scores (Goldstein, 2004).
Standard scores reflect the performance
of children who receive consistent expo-
sure and use of the language being tested.
Therefore, such scores from tests designed
for monolingual-speaking children will
not be as useful as a raw score analysis
because monolingual children may be
expected to use different language forms
than bilingual children (Bedore, Cooper-
son, & Boerger, 2012; Pena & Kester, 2012).

Additionally, standard assessments
of how many words every 2- or 5-year-
old should know in one language are not
appropriate for children who have their
vocabulary knowledge distributed across
two languages (Patterson & Pearson,
2012). Some bilingual children may even
lose native language skills due to lack of
use. In these cases, informal assessment
procedures combined with raw score
analysis of formal assessments and/or
pre// post-test comparison would provide
more meaningful results than standard
scores because the child would not be
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representative of the test sample (Ander-
son, 2004; Bunta & Douglas, 2013). A host
of social factors such as those mentioned
at the beginning of this chapter will also
have a significant impact on the language-
learning experiences of the examinee and
contribute to a varying ability between
children to perform on certain tests which
can be determined during the case history
and /or caregiver interview.

Assessment Methods Sensitive
to Language Impairment

If the goal of assessment is to determine
the presence of language impairment,
the use of a combination of assessment
procedures can be used to determine the
nature and severity of any language dis-
ability (Restrepo & Gutierrez, 2012). The
following assessments are sensitive to
such impairment and include:

B nonword repetition performance,

B sentence repetition tasks,

B spontaneous language samples,

B structured probes, and

B dynamic assessment (Gutierrez-
Clellen, 2012; Kohnert, 2012;
Restrepo & Gutierrez-Clellen, 2012).

Monword repetition tasks help to dis-
tinguish children as language impaired
versus children who are developing lan-
guage typically with a high degree of
accuracy (Dollagahn & Campbell, 1996).
In other words, it is difficult for children
with language impairment to imitate non-
words, Likewise, sentence repetition tasks
help to predict linguistic competence and
are sensitive to language impairment
{Semel, Wiig, & Secord, 2013). Bilingual
children with language disorders have

d:efici.ts wit_h narratives and comprehen-
sion and limited syntax complexity in
both languages; therefore, the use of spon-
taneous language sample analysis is an
excellent method of evaluating language
production (Gutierrez-Clellen, 2012).
Structured probes are contrived efforts
made during the assessment in play and
can be used to ascertain the presence or
absence of certain linguistic skills,

In addition, dynamic assessment pro-
cedures that include efforts made during
assessment to change the rate of input in
order to note differences in performance
can yield information on the level of cue-
ing that is needed to induce change in
both languages (Gutierrez-Clellen, 2012;
Kohnert, 2012}, This can also be applied
to assessments of a child’s narrative skills,
tasks that aim to determine the child’s com-
prehension, and collections of the child's
language samples in both languages,

Owerall, when the professional ad-
ministers assessment on children with
hearing loss who are CLD, a variety of for-
mal and informal assessment procedures
should be used relative to the child’s hear-
ing and intervention experience in order
to thoroughly describe the individual's
speech and language skills while detail-
ing what language was tested under what
conditions (Goldstein, 2012; Pena & Kes-
ter, 2012). Observations of the child inter-
acting with his or her parents or siblings
in familiar contexts and parent report of
family history of speech and language
difficulties will also be important compo-
nents to include during assessment. When
speech-language pathologists administer
these measures in both languages and
use them together with the caregiver's
concerns they are likely to increase the
accuracy of their diagnoses (Restrepo &
Gutierrez-Clellen, 2012).

nz
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INTERPRETING ASSESSMENT

When assessment results are interpreted,
the distinction must be made between a
communication impairment and a dia-
lectical, cultural, or language difference.
As defined in IDEA, a determination
of impairment cannot be due to limited
English proficiency. Additionally, deter-
mination of communication impairment
cannot be made on the basis of a single
measure but requires data from a variety
of assessment tools and strategies (IDEA,
2004). Therefore, sufficient evidence must
be gathered in the assessment to allow the
clinician to clearly document the presence
or absence of communication impairment
(Austin et al., 2005). Information gathered
from the case history (eg., family goals,
child’s medical and neuropsychological
history) combined with dynamic assess-
ment and structured probing results are
considered to develop recommendations
for therapy frequency, program place-
ment, and modifications necessary to
facilitate success.

To distinguish between communi-
cation impairment and a dialectical, cul-
tural, or language difference in a child
with a hearing impairment, the clinician
must consider the results from

B formal and informal assessments in
the context of developing listening
and spoken language for children
withhearing loss,

B bilingual issues,

B bilingual development in children
with hearing loss, and the

B potential for adequate benefit from
services.

Each of these is discussed in the following
sections,

Interpreting Formal and
Informal Language Assessment

Audiclogy information will often serve as
the driving force towards a child’s needs
and capabilities (Chute & Nevins, 2002).
If a child cannot perceive the full range of
speech sounds of a language, the chances
of learning spoken language intelligibly
are remote. Furthermore, in order for chil-
dren with hearing loss to hear the millions
of words needed to communicate well
enough to learn in the rigorous pace of
academic situations, they must be able to
learn the language incidentally (Kohnerl
& Derr, 2004; McKonkey-Robbins, 2007).
This requires all children with hearing loss
in spoken language programs, regard-
less of their linguistic background, to
have access to soft conversational speech
(35 dB HL or less) across all frequencies on
the speech spectrum (Cole & Flexer, 2007,
McKonkey-Robbins, 2007; Waltzman
et al., 2003). Knowledge about what the
child can or cannot distinguish audito-
rily will help the clinician understand the
child’s responses and learning potential
during assessment (Cole & Flexer, 2007;
MacLver-Lux, 2005). This information is
necessary to help support or determine
the effectiveness of the child’s current
hearing technology and should be com-
municated to the audiologist.
Regardless of the presence of other
languages, HA is compared with lA and/
or LA to determine reasonable amounts
of progress (Douglas, 2011). Because chil-
dren with hearing loss do not start listen-
ing like typically children with hearing
until they receive their amplification and
subsequent auditory-based intervention,
interpreting baseline information or prog-
ress results simply by comparing a child
with hearing loss to their chronological-
age peers will give the child with hearing
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loss a significant disadvantage (Dorman  can be calculated ¢ :
et al,, 2007). HA s compared with LA LA. In both cages, . o F 28 lo thelr
for children who received intervention are considered to be Eierprai ;i:!:tah?ns
immediately after their hearing aid fitting 1A and celebrated when LA is hi h:::h m
or cochlear implant activation. Minimal  their [A (Hme in in'ten,-enﬁm,]:-gum 13;_:.::
expectations of progress are considered to  and Figure 13-2). ci
be met if the LA is congruent with the HA. An example would be a child with
To determine appropriate progress hearing loss who has a chronological age
with children who have language impair- of 36 menths and experienced activation
ment or a period of time with no interver-  of his or her cochlear implant at the age of
tion immediately after their hearing aid 24 months. Although the child is behind
fitting or cochlear implant activation, IA  CA peers, the HA and [A of 12 months

W Spanish Lamguage Age
8 Englsh Language Age
B intervention Age

Child 1 Child 2 Child 3 Child 4 Child 5

Figure 13-1. For children who have language impairment ar a period of amplification
without intervention, standard scores will not be as helpful as raw score comparisons (e.g.,
age-equivalencies), In some situations, by comparing language ages to intervention age,
examiners can determine whether minimal expectations are being met andfor determine
the amount of continued support needed in one of both languages. In the figure above, the
language ages and intervention age of child one are relatively the same. The examiner could
reasonably assume that the child is making minimal expectations of progress for his or her
time in intervention and that intervention should continue in both languages. For child two,
the language ages are higher than the intervention age, indicating that the child is making
more than the minimal expectations for progress and that intervention should continue in
both languages. Child three appears to be making slow progress relative to the interven-
tion age, indicating the need for further assessment or @ comparison of attained objectives
between pre- and postintervention. (See Figure 13-2.) Child four and five are also making
higher than the minimal expectations, but child four may need more support in Spanish and
child five may need more support in English [Douglas, 2014).
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Figure 13=2. In cases where no change in raw score performance is made, examiners can
compare skills that were observed during the baseline assessment to those learned by post-
intervention measurement intervals. Progress is demonstrated through the comparison of
a child's Spanish and English mean length of utterance [MLU) between baseline, 6-months

and 1-year post intervention.

are not good indicators of actual abilities.
Clinicians would not expect the child to
display speech and language behaviors of
a 12-month old. If that child were to have
a re-evaluation after 12 months of inter-
vention in which he or she demonstrated
a language age of 20 months, the clinician
could reasonably report that the child is
responding well to the intervention.
Enowledge of the progress of children
with hearing loss in spoken language pro-
grams will also guide judgments related to
appropriate progress. Children with hear-
ing loss in spoken language programs
with no other disabilities may demon-
strate: at a minimum, a month of progress
for every month of intervention; steady
rates of progress similar to their normal
hearing peers; or the ability to close the
gap between CA and LA after a period of
four years of intervention {Buhler et al,,

2007; Dorman et al., 2007; Rhoades & Chi-
solm, 2000; Rhoades et al., 2008). It should
be reiterated here that in order to close
gaps in learning, children who demon-
strate skills below the average range need
to demonstrate faster than a month of
progress for every month of intervention.

In cases where judgments based on
rate of learning appear tenuous, such as
concerns about the level of exposure to
each language or those with additional
disabilities who show no change in raw
score performance on formal assessments,
clinicians should compare lists of attained
skills achieved between pre- and post-
informal assessments in all the languages
the child speaks. In some situations,
development benchmarks, such as the one
for expectations after cochlear implanta-
tion, can also be compared to the child’s
postassessment results while considering
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issues related to bilingual development
{Moog-Brooks, 2001; see Appendix 13-B).
It will be the responsibility of each exam-
iner to make the most appropriate inter-
pretation of assessment results based on
the profile of each individual child.

Considering Bilingual Issues When
Interpreting Assessment Results

Children with hearing loss who are mono-
lingual in spoken language programs
with corrected hearing in the mild range
of hearing loss are typically compared to
children with typical hearing. Likewise,
comparing children with hearing loss who
are CLD with their normal hearing CLD
counterparts is a reasonable practice and
should be done during analysis of assess-
ment results (Buhler et al., 2007; Douglas,
2011). The following represents examples
of our knowledge about children with
typical hearing who are bilingual from
Spanish-English learners. This list is not
exhaustive and the reader is referred to
the resource list in this chapter for further
information.

B In developing bilinguals,
vocabulary samples should be
combined between the languages
to get a true picture of their
vocabulary size. One point is given
for each concept (luna, arbol, ball =
3 points) whereas Spanish-English
equivalents are given one point
{leche/milk, elephant/elefante = 2
points) (Patterson & Pearson, 2012;
Pena Kester & Sheng, 2012).

®m Language samples should be scored
within each language versus across
languages to help determine the
child's knowledge of each one,
whereas phonological samples

should be combined and separated
to understand true errors from
dialect (Goldstein & Gildersloeve-
Meumann, 2012; Patterson &
Pearson, 2012).

Transfer occurs when a language
structure is common bebween two
languages (Gutierrez & Clellen,
2012). Analysis of code-mixing or
transfer of languages between cach
other can provide a window into
the child’s ability to apply linguistic
knowledge from one language

to another and should not be
considered a deficit. For example,
children learning English in the
context of Spanish suppression may
show cross-linguistic transfer from
English into Spanish (Gutierrez-
Clellen, 2012).

Discrepancies between languages
and even speech perception scores
should be considered a reflection
of children’s amount of exposure

to that language versus an inability
to learn the language (Genesee &
Micolas, 2005; Gutierrez-Clellen,
2012; Patterson & Pearson, 2012;
Roseberry-MeKibbin, 2002).

A typically developing bilingual
child may demonstrate better per-
formance on certain comprehension
tests in one language and higher
expressive skills on language tests
in the other language (Kohnert &
Derr, 2012).

Morpho-syntax development tends
to emerge with structures that are
easier to hear in each language. For
example, regular past tense camino
(he or she walked) is easier to hear
in Spanish versus English (walked),
because the final phoneme in
Spanish is stressed. Therefore,
regular verbs in Spanish tend to

an
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develop first while irregular verbs
in English tend to develop first
{Jackson-Maldonade, 2012).

In cases where the comparison
between language age and
intervention age seem tenuous,

the range of language structures
exhibited in the child’s language

is probably more useful and
reliable than information about rate
(Bedore, 2012).

Owverall better comprehension with
grammatical errors in one language
is predictive of language loss, but
code-mixing is not {Anderson, 2012;
Guiberson et al., 2006).
Grammatical errors in both
languages increase a child's risk for
speech and language difficulties
(Restrepo & Gutierrez-Clellen,
2012).

Bilingual children with language
disorders have deficits with
narratives and comprehension and
limited syntax complexity in both
languages (Gutierrez-Clellen, 2012),
Determination of articulation
impairment cannot be based only
on the phonology of the majority
language. If the individual's
articulation skills are within normal
limits in the minority language,
then impairment does not exist.
Dialectical variations cannot be
considered as articulation errors
(Awustin et al., 2005).

Slowed phoneological development
is also a typical, yet short-lived
symptom of bilingual children
acquiring the phonological system
of two languages (Goldstein &
Gildersleeve-Neumann, 2012).

For children who develop bilingual
skills in a typical manner, accuracy
for shared phonemes will be

higher than unshared phonemes
(Goldstein & Gildersleeve-
MNeumann, 2012).

B Children with phonological
disorders who are bilingual will
show a continued use of processes
beyond the expected age in
both languages (Goldstein &
Gildersleeve-Neumann, 2012).

Considering Bilingual Development
in Children With Hearing Loss

The bilingual development of children
with hearing loss from minority-language-
speaking homes immersed in English-
speaking preschools has not yet been
widely investigated. Such information is
necessary to form a legitimate basis for
assessment and to design appropriate
intervention in this growing population
(Douglas, 2011; Gildersleeve-Neumann,
Kester, Davis, & Pena, 2008). In the mean-
time, videotape and progress note docu-
mentation for children with hearing loss
from minority-language-speaking homes
who received bilingual support can be
considered (Douglas, 2011). According to
Douglas (2011), bilingual children with
hearing loss tend to show the following
milestones during their bilingual lan-
guage development that are consistent
with the bilingual language learning of
children with typical hearing (Comeau et
al,, 2001; Deuchar & Quay, 2000; Paradis,
Micoladis, & Genesee, 2000):

B A transition from a silent or
listening period that lasts about
4 to 6 months to single words for
concepts by 12 to 13 months of
intervention.

B As single words develop, children
begin to understand a one-to-one
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concept such as if the children hear
milk, they say leche in response.

B Between the first and second year,
bilingual children with hearing
loss appear very echolalic in both
languages.

B Ultimately, they are able to engage
in code switching and start to
separate the two languages as they
become more conversationally
fluent. This may happen sometime
after their second year of
intervention.

B The children seem to demonstrate
a steady increase in vocabulary,
phrases, and morpho-syntax in both
languages over the years.

It is important to consider when
developing conclusions about type and
frequency of intervention that the tim-
ing of acquisition of words and syntax in
each language will be congruent with the
amount of intelligible exposure and prac-
tice in each language (Douglas, 2011).

R IOl E OGNS [STAND
RN GIRFEOMENDATIONSEN

The complexity of hearing loss and second-
language issues requires the ability of
examiners to integrate and comprehend
enough data to determine the child’s
potential to benefit from services. Accord-
ing to the ASHA Code of Ethics (2010)
services should be provided only when
professional judgment indicates that ben-
efits can reasonably be expected (ASHA
Principles of Ethics, 2010 Rule I). There-
fore, clinicians must collect enough data
to make a reasonable judgment on the
future success of the child with hearing
loss who is CLD.

Positive prognostic indicators for the
development of more than one spoken
language include:

m early identification and hearing aid
fitting;

®m carly, auditory-based intervention;

B carly implantation, especially
before the age of 2;

m excellent speech perception (range
of 60-100% with a mean of 899);

| absence of additional disabilities;

B intact first language;

® good family involvement
and familial motivation for
multilanguage learning;

B exposure to rich and complex
language models in both languages;
and

B opportunities to practice each
language meaningfully (Cole
& Flexor, 2007; Easterbrooks,
O'Rourke, & Todd, 2000; Geers
& Brenner, 2003; Kohnert & Derr,
2012; McKonkey-Robbins, 2007;
Rhoades et al., 2008; Sharma et al.,
2002; Svirsky et al., 2004; Waltzman
et al, 2003; Wie Falkenberg, Tvete,
& Tomblin, 2007; Wu & Brown,
2000).

Dynamic assessment procedures that
result in immediate to no change in learn-
ing behavior may be a window into a
child’s memory abilities and may also
contribute to the prognosis (Gutierrez-
Clellen, 2012). Information gained during
the assessment that considers bilingual
issues along with prognostic indicators
for each individual case should be shared
with the family before determining the
child’s ability to make reasonable prog-
ress and respond to speech therapy ser-
vices (ASHA Principles of Ethics [, Rule H;
vicKonkey-Robbins, 2007).
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Concerns should be discussed with
the family about factors that can change,
and depending on the severity, the areas
that may simply slow the rate of or pre-
vent the child’s progress. In severe cases
where multiple disabilities are present, it
will be up to the examining clinician to
design the most appropriate treatment
plan based on the child's language profile,

giving careful consideration to the amount
of resources and time that will be needed
to help the child communicate (Rhoades
et al., 2008). Once this information is con-
sidered, either intervention, a referral to
a more appropriate professional, a period
of trial therapy, or a combination of these
options can be recommended.

C

- —

L

Joe's medical history was unremark-
able. His developmental history was
only remarkable for delays in speech
and language development. Joe was
identified at birth with a bilateral pro-
found sensory-neural hearing loss. He
received hearing aids at 7 months that
he didn't use consistently. Joe received
speech therapy, and auditory training
services in Spanish through his state’s
early intervention program since his Sth
month of life. Joe received a cochlear
implant on his right ear at 13 months
of life. He did not wear the cochlear
implant or opposite hearing aid consis-
tently until his 15th month of life when
he started to attend speech therapy
with a bilingual certified auditory-
verbal therapist. At 18 months, Joe was
enrolled at an auditory-oral preschool
for children with hearing loss where he
currently receives instruction in Eng-
lish for 35 hours a week and Spanish
instruction with active parent involve-
ment once time a week for 50 minutes.
According to a home language survey,
the primary language spoken at home
is Spanish. The parents report that Joe

Case History: Joe, Chronological Age 3.5 Years

uses and understands two-word combi-
nations in Spanish. His teachers report
that he speaks and understands two-
word combinations in English. The par-
ents report they do not speak English
well and prefer to receive instruction in
and speak in Spanish.

Impressions of Case History
and Assessment Plan

According to the home language sur-
vey, the primary language use at home
indicates a language other than the
maijority language of English. Joe also
attends an auditory-oral preschool
where he is exposed to English 35 hours
a week. Using the home language log
{see Appendix 13-B), it was determined
that Joe hears Spanish 56 hours a week.
According to an interview to deter-
mine language dominance, Joe did
not demonstrate a stronger language;
therefore, assessment was conducted in
both languages using a bilingual speech-
language pathologist fluent in the lan-
guages being tested. Simple sentence
type assessments were chosen with anal-
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ysis of language samples and dynamic
assessment to determine his stimulabil-
ity for expanded sentence lengths.

Joe: Administerd Assessment: Formal,
Informal, Review of Existing Data

Audition:

Hearing age, according to his
consistent use of technology, is 24
months

Sound field cochlear implant pure
tone average (PTA) were 25 dB HL in
both ears

Speech Awareness Thresholds (SAT)
were 20 dB HL in both ears, and

Speech recognition using the
NuChips in English was 72% in both
ears

Technology: Listening check using the
Ling Six-Sounds revealed detection of
all sounds

Language:
PLS-4 in Spanish revealed age

equivalency of 2-6 months with
standard scores of 82

PLS-4 in English revealed age
equivalency of 2-8 months with
standard scores of 80

Uses single words and 2-word
combinations. Stimulable for 3-word
combinations in both languages with
teaching.

Vocabulary: McArthur-Bates (English):
123 words. McArthur-Bates (Spanish):
184 words. McArthur-Bates: 287 concepts
and 20 Spanish/English cognates.

Speech: Intelligible with careful
listening; Joe met the requirements

for his age on the PLS-4 Spanish
articulation screener

Intellectual: Not assessed, not a
concern

Behavioral/Emotional: Very outgoing
personality; no behavioral issues

Medical: Healthy, no other disabilities

Education: English Auditory-oral
preschool, speech therapy weekly
in Spanish interpreting assessment
data:

Test results indicate that Joe presents
with below-average language skills in
both languages. Joe appears to demon-
strate relatively equal development/
abilities/deficiencies in Spanish and
English. Analysis of his speech, vocab-
ulary, and language test results, while
considering points in the “Bilingual
Issues” and “Bilingual Development”
section, indicates typical bilingual
development. Considering his hearing
loss and intervention age, he is making
good progress with his current inter-
vention environment. Based on his sus-
pected intellect, age of implantation,
personality, dynamic assessment (abil-
ity to learn how to use three words in an
utterance instead of two) and progress
made thus far, he shows good progno-
sis for continued improvement. Taking
into account his family language use,
the language used at school, opportu-
nities for practice in both languages,
and the lack of a dominant language,
the therapist considers recommending
that the intervention team continue the
same bilingual intervention with regu-
lar monitoring to ensure improvements
are being made in both languages.
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With the goal of providing a better under-
standing of basic procedures that must be
used when conducting and interpreting
evaluations, the guidelines and points
described in this chapter are a starting
point for consideration when perform-
ing assessments on children with hearing
loss who are culturally and linguistically
diverse (CLD). Professionals who under-
stand the expected course of both mona-
lingual and bilingual language acquisi-
tion as well as factors that contribute to
the variability in children’s language
skills will be better prepared to analyze
pertinent data crucial for facilitating each
individual child’s success {Douglas, 2011).
In order to do this responsibly and com-
petently when developing programs, con-
ducting assessments, and designing effec-
tive intervention plans, professionals will
need to integrate our continuously devel-
oping knowledge of hearing loss with our
growing knowledge of bilingual acquisi-
tion and assessment issues.
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APPENDIX 13-A
Home Language Survey

Where was your child born? Country State

Which dialect of English does the child speak (ex. Southern, northern, Midwest)?

Who is the primary caregiver of the child and what is her or his relationship to the
child {e.g., mother, father, grandmother, etc.)?

Mother’'s native language and native country

If the mother is NOT the primary caregiver, list the primary caregiver’s native
language and native country

Father's native language and native country

What was the child’s date of arrival to the US? Estimate if precise date is not available.
DATE:

What is the child's native language or languages? You can list more than one if the
child learned more languages from birth.

What languages does your child speak? Please list all of them.

If your child speaks Spanish, which dialect of Spanish does the child speak? (Island,
European, Mexican, etc.)

If the child speaks a Spanish dialect from Mexico, please list which region.

If there is anything else that you feel is interesting or important about your child’s
language background or language use, please comment below,




APPENDIX 13-B
Home Language Log

Interview

1. How many hours is your child awake each day?

2. What languages does your child hear?

Tell us about your day

Daily Time (i.e., 8:30 am to

Activity 12:00 = 4 hrs) Language Used By Whom
Morning _

Routine —to__=__hrs

Other to _ hrs

School/Day

Routine S+ U .

Other to S -

After.noon to -

Routine -

Other to — s

Weekends at to = Tus

home TSR ae—
Total Exposure:
Language: Total Daily Hours Total Hours Awake (Total /Awake) %
Language: Total Daily Hours Total Hours Awake (Total /Awake) %
Language: Total Daily Hours Total Hours Awake (Total/Awake) %o

continues
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Appendix 13-B. continued

Language Dominance Questionnaire

Language Use at Home

1. Which language does your child seem to know better?
. or both

2. Which language do you usually speak to your child?
If another language other than in what language does your
child respond?
. or both

3. Which language does your child usually speak to you?
i or both

4. Does your child mix languages together in the same word or sentence?
Yes Mo

5. Does yvour child have brothers or sisters whospeak 7
If YES, what language does your child usually speak to his or her siblings?
. or both

6. Does your child play and speak with other children?

If YES, which language does your child use to speak to his or her friends
when not in school?

; or both

7. Inwhich language are the television programs your child usually watches?
; or both

Language Use at School

1. Which language doees his or her teacher usually use in the classroom?
5 or both

2. Which language does he or she usually use to speak to his or her friends at school?
. or both

3. Which language is read to him or her?
’ or both

4. In which language does he or she usually read?
; or both
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For Examiner:

Based on your familiarity with the child and your discussion with the family about the
child’s presence or absence of language dominance, classify the degree of bilingual-
ism into one of four categories below. Then indicate the language that will be used for
presenting instructions during test administration.

O Uses A/B exclusively at home and in school with minimal
knowledge of B/A

O Speaks mostly A but also knows some B

O Speaks both A and B with equal ease

O Speaks mostly B but also knows some A
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CHAPTER 14

From Assessment to Intervention

K. Todd Houston, Tamala S. Bradham, and Andrea Bell
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B Children with hearing loss are
being identified as newborns and
require appropriate fitting of hearing
technology and enrollment in family-
centered early intervention with
well-trained and knowledgeable
professionals.

B [ntervention starts with
comprehensive assessments that
provide data about the child’s
current levels of performance; in
turn, the professional can devise
an intervention plan that leads to
positive behavior change and skill
development in the child and family.

B Increasingly, parents of young
children with hearing loss are
choosing listening and spoken
language outcomes, and professionals
must have the knowledge and skills to
successfully facilitate these outcomes.

W Data-driven decisions ensures
that professionals are delivering
appropriate services that meet the
developmental, communicative, and
learning needs of the child as well as
the parents and caregivers,

For professionals working with children
with hearing loss—or any population of
children suspected of having delays in
development or communication—the as-
sessment results should frame the inter-
vention process. Research continues to
demonstrate that early identified children
with hearing loss can experience positive
speech, language, and social-emotional
outcomes (Calderon & Maidu, 2000; Dor-
nan et al., 2010; Moeller, 2000; Yoshinaga-
Itano, 2003; Yoshinaga-Itano & Gravel,
2001). For these results to occur, profes-
sionals must rely on their own knowl-
edge, the intervention approach—such
as listening and spoken language—and
their skills for planning, delivering, and
evaluating the intervention. Further-
more, while the assessment of the child’s
developmental, communicative and other
functional domains yields data on which
to make decisions about the intervention
plan, the professionals must also consider
the desires and expected outcomes of the
child’s parents and family. Through the
establishment of a strong professional-
parent partnership, a family-centered early
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intervention plan can be formulated and
implemented that meets the needs of the
child as well as the family.

When children have the opportunity to
master developmental processes such as
language, cognition, and motor functions
as close to the time that they are biologi-
cally wired to do so, the result is develop-
mental synchrony (Robbins et al., 2004).
Since the late 1950s, a “critical period”
hypothesis (Penfield & Roberts, 1959)
has been debated but remains generally
accepted among most psycholinguists
and cognitive scientists. Lenneberg (1967)
further popularized the concept of critical
periods when he thecrized that language
is an innate process and proposed that
maturational (i.e.,, biclogical) constraints
will limit the critical period when a child
can learn language. Lenneberg described
this critical period for language learning
as a “window of opportunity.”

For any infant or toddler who is ac-
quiring language, the brain will organize
itself based on the input that is received.
Without adequate language stimula-
tion during this window of opportunity,
the child most likely will be language
delayed. If this delay continues without
adequate intervention, the child not only
may experience a permanent language
delay, but his or her language may also
become disordered. For children with
hearing loss, it is critical that the hear-
ing loss is identified early, amplification
fitted, and intervention begun—so that
developmental synchrony can be main-
tained. Once the diagnosis is confirmed
and amplification (i.e., digital hearing

aids) is fitted, prompt implementation of
appropriate family-centered early inter-
vention services must occur

If the child’s parents have chosen a
spoken language outcome, intensive and
concentrated efforts must focus on build-
ing those auditory connections within the
brain. Because these areas of the brain
haven’t been stimulated consistently prior
to receiving amplification, the child’s first
responses may be minimal. However,
through consistent exposure to auditory
input and planned reinforcement of lis-
tening and spoken language, those neural
connections will quickly form. The child
will begin to respond. If the child has full
access to the speech spectrum (i.e., low-,
mid-, and high-frequency sounds), he or
she will start to gain greater environmen-
tal awareness and begin to form speech
sounds, combine those sounds through
babbling, and produce first words. Through
management of the hearing loss, with
intense and consistent family-centered
early intervention, and with high expec-
tations for listening, most children with
hearing loss can regain developmental
synchrony and progress through these
typical stages in the acquisition of spo-
ken language. For children with severe
and profound sensorineural hearing loss,
cochlear implantation may be necessary,
but parents should have the same expec-
tations for developmental synchrony.

For children with hearing loss, the acqui-
sition of listening and spoken language
involves a range of perceptual, cognitive,
and linguistic processes that are simulta-
neously independent and overlapping.
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Children with hearing loss who are learn-
ing to listen, process, and use spoken lan-
guage often experience success with both
direct and indirect intervention that also
include the active participation of their
parents and /or caregivers. Through the
intervention process, professionals model
language facilitation activities and strate-
gies and then coach the parents to inte-
grate these targets into the child’s daily
routines. Over time, the parents, who are
the child’s first and best communication
teachers, develop their skills and become
maore comfortable with language model-
ing and facilitation.

As Bray, Ross, and Todd (1999) af-
firm, intervention can be defined as the
provision of a facilitative context in which
the client {i.e., the child with hearing loss)
and/or significant other(s) (i.e., the par-
ents, caregivers, or family) can change in
a positive direction. The change may be in
understanding, the development or refine-
ment of a skill, or the attainment of a new
or different attitude. The context that the
professional creates comes about through
the interaction of knowledge, approaches
(e.g., listening and spoken language), and
skills (Bray, Ross, & Todd, 1999).
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If done appropriately, the assessment
should provide eritical information about
the child’s skill acquisition across mul-
tiple developmental and communication
domains, which leads the intervention-
ist or clinician to a diagnosis, prognosis,
and recommendations for intervention or
treatment. Most importantly, the assess-
ment will allow the opportunity for par-
ent education about the typical course of

development and where their child falls
within that framework (Capone, 2010).
For the listening and spoken-language
practitioner to be successful, he or she
must have knowledge about typical
development and the corresponding mile-
stones in various domains of learning,
such as language, listening, speech, cog-
nition, and conversational competence.
The formulation of an intervention plan
will include goals that will address each
of these learning domains.

Developing a Plan of Action

As Capone (2010) explains, the overarch-
ing goal of intervention is to facilitate
development to age-expected or cogni-
tively appropriate levels. Goals are the
target behavior the clinician will facilitate
in the intervention process. The target
behaviors are those behaviors that the
child must acquire next in development
and for the component skills necessary
to reach a particular milestone {Capone,
2010). Thus, there are three types of goals
that are developed: long-term, short-term,
and session objectives. The following de-
scriptions are adapted from Capone (2010).

B Long-term goals relate to the
broadest areas of development
or the end product of therapy or
intervention (i.e., listening and
spoken language, or auditory-
verbal therapy). For example, a
long-term goal could be, . . . the
child will demonstrate appropriate
expressive language at home
and in other social contexts.” The
judgment as to whether the child is
experiencing success and moving
toward the long-term goal does
not generally include a percentage
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of accuracy measure, but rather
tends to be measured within the
functional context of daily living.

® Short-term goals are the smaller
steps taken to achieve the long-
term goal. Short-term goals are
meant to be accomplished within
weeks to months of setting them.
For example, the short-term goal
may be, . .. the child will produce
present progressive verbs (e.g..
is verbing) in two- or three-word
phrases within play-based activities
at least B0% of the time.”

B Goals set for a particular
intervention or therapy session
are known as session objectives.
A session objective is the smallest
step taken to achieve the short-term
goal. A session objective may be
* ... the child will produce present
progressive verbs (e.g., is verbing)
when provided an immediate model
and an auditory cue by the clinician
in 80% of trials.” In this example,
the clinician uses scaffolding (a
model and a cue) to provide the
child the best opportunity to learn
the target behavior. As the child
gains increased mastery producing
present progressive verbs, the
clinician can reduce the scaffolding
as the child's language use expands
and he or she becomes a more
independent communicator,

Developing Appropriate
and SMART Goals

Developing appropriate goals for inter-
vention are often described as SMART.
The following descriptions are adapted
from Wright and Wright (2011):

B 5 = Specific

B M = Measurable

B A = Action Words

B I = Realistic and relevant
B T =Time-limited

SMART intervention and treatment
plans have specific goals and objectives.
Specific goals target areas of development
and functional performance. They include
clear descriptions of the knowledge and
skills that will be taught and how the
child’s progress will be measured. For
example, consider these two goals. Which
one is more specific?

B Johnnie will expand his expressive
language.

®m Johnnie will use two-word
(moun + verb, descriptor + noun)
combinations during structured
activities 80% of the time as judged
by the clinician.

SMART intervention and treatment
plans have measurable goals and objec-
tives, Measurable means something can
be counted or observed. Measurable goals
allow parents and interventionists or cli-
nicians to know how much progress the
child has made since the performance was
last measured. With measurable goals, the
professional will know when the child
reaches the goal.

For example, consider the following
two goals, Which one is more measurable?

B Johnnie will increase his vocabulary.

B Johnnie will spontanecusly use 20
new vocabulary words per week
from the following preschool
categories—body parts, household
iterns, and transportation—in at
least three different settings.
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SMART goals in intervention or treat-
ment plans should include three compo-

nents that must be stated in measureable
terms:

a. Direction of behavior (i.e., increase,
decrease, maintain),

b. Area of need (ie., receptive
language, expressive language,
listening, speech, conversational
competence, cognition, ete.), and

. Level of attainment (i.e., to age
level, without assistance, in
conversations, etc.).

These SMART goals should contain
action words to ensure that the direction of
behavior, area of need, and level of attain-
ment are are specific and measurable.
For example, consider the following two
goals. Which one is specific, measurable,
and includes action words?

B Johnnie will increase his auditory
Memory.

B Johnnie will increase his auditory
memory by recalling three critical
elerments (noun+ noun + noun,
action verb + descriptor + noun)
during play-based activities in 9 out
of 10 trials.

SMART intervention and treatment
plans have realistic and relevant goals and
objectives that address the child’s unique
needs that result from the hearing loss.
SMART goals are based on the results
of formal and informal assessment and
observations. Which one is specific, mea-
surable, and realistic?

® Johnnie will improve his articulation.
B Johnnie will produce the /s/ in
the initial position of words at

the conversational level with 80%
accuracy as judged by the clinician.

SMART intervention and treatment
plans are fime-limited. What does the
child need to know and be able to do after
3 months, & months or 1 year—depend-
ing on how the intervention or treatment
plan is organized. What is the starting
point for each of the child’s needs (ie.,
present developmental levels and func-
tional performance)? Time-limited goals
and objectives enable the professional to
monitor progress at regular intervals. For
the child with hearing loss who is learn-
ing to listen and use spoken language,
ongoing tracking of skill development
is essential. Many of these children are
striving to achieve typical developmental
milestones and functioning as compared
to their hearing peers. Careful moni-
toring of their skill acquisition through
direct observation, tracking, and parental
reporting will ensure that the intervention
or therapy has been appropriately tailored
to meet the specific individualized devel-
opmental and communicative needs of
the child.

Determining the Frequency and
Duration of the Intervention

Once a comprehensive assessment has
been completed and the child’s present
level of functioning has been determined,
the frequency and duration of the inter-
vention or treatment must be decided.
Typically, for most infants and toddlers
with hearing loss who are learning to
listen and use spoken language, weekly
therapy or intervention sessions, which
can be in the home or at center with well-
trained practitioners, are recommended.
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The reason for weekly sessions is based
on research by Hart and Risley (1995)
where they found that typical developing
children will hear on average between 616
to 2,153 words per hour depending on the
social economic background. From these
measures, Hart and Risley (1995) were able
to demonstrake that the number of words
heard at age 3 years predicted language
skills at ages 9 to 10 years; the greater the
word exposure, the higher their language
scores on the Peabody Picture Vocabulary
Test and the Test of Language Develop-
ment-Intermediate (Hart & Risley, 1995).
Mow, imagine a child with hearing loss
with a hearing age of 12 months (Fig-
ure 14-1). Not only has the child missed a
year of listening opportunities, he or she

now has to close the language gap which
can only be achieved through diagnostic
therapy carefully monitoring the child’s
progress on a weekly basis. Other fami-
lies may benefit from telepractice service
delivery models (Houston, 2014). These
sessions will focus on parent training and
coaching while facilitating listening and
spoken language in the child. If the child
is older or late identified with hearing
loss, the same scenario can be followed or
the child could be placed a self-contained
program or educational setting that will
focus on listening and spoken language
throughout the day. The younger the
child starts the intervention process—as
an infant or toddler—the more develop-
mental the approach to intervention can

The Number of Words Heard By Children
{Hart & Risley, 1995)
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Figure 14=1. The number of words heard by children by income groups compared to chil-
dren with hearing loss. Children with hearing loss can close the gap with intense coaching
intervention, Data from Meaningful Differences in the Everyday Experience of Young Amer-
icon Children, by B, Hart and T. R. Risley, 1995, Baltimore, MD: Faul H. Brookes Publishing.
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be; however, the older the child is when
he or she starts to focus on listening and
spoken language, the more likely the
approach will involve remediation, and
possibly, a highly structured educational
environment.

Multiple factors that affect the child’s
learning and prognosis should be consid-
ered in order to determine the frequency
and duration of listening and spoken lan-
guage intervention or therapy. While not
an exhaustive list, the following set of
factors should be considered when deter-
mining whether the child needs weekly
1-hour sessions, more frequent therapy
sessions, or placement in a structured edu-
cational program that has a concentration
on listening and spoken language. Those
factors may include:

B Degree of hearing loss;

B Age at identification of hearing loss;

B Age at enrollment in early
intervention;

B [ntensity of early intervention
services that facilitate listening and
spoken language with well-trained
providers;

B Length of time using appropriate fit
and maintained hearing technology;

B Child’s learning style; and

B Level of parent engagement in
listening and spoken language
facilitation.

As the long-term goal for most chil-
dren with hearing loss is to achieve spo-
ken language outcomes that are compa-
rable to their same-age hearing peers, the
duration of their intervention or therapy
should depend on the child’s rate of
progress, Those children who are identi-
fied as newborns with hearing loss, are
fitted appropriate hearing technology.
and receive well-coordinated early inter-

vention services with parent coaching
may obtain developmental synchrony
by the time they are preschoolers—if not
sooner. Other children may require a lon-
ger period of intervention or treatment to
achieve similar outcomes. Regardless of
the service delivery model or educational
placement implemented, parent engage-
ment should be an ongoing expectation.
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Almost without exception, parents want
their children to have more successful
lives than themselves. Whether it is aca-
demically, socially, or career-related, par-
ents want what is best for their children,
Determining what is “best” is a compli-
cated process. Parents must use their own
familial experiences, cultural perspec-
tives, belief systems, and knowledge to
make decisions that will affect the devel-
opmental, communicative, and academic
success of their children.

Although early identification of hear-
ing loss and use of hearing technology
are critical first steps, obtaining auditory
access does not automatically result in
improved language abilities, especially
spoken language. There is growing evi-
dence that family-centered early interven-
tion services that facilitate parent engage-
ment in the child’s intervention often
result in improved language acquisition
{Deslardin & Eisenberg, 2007; Moeller,
2000; Zaidman-Zait & Young, 2007). The
important role that parents and caregiv-
ers—and by extension, families—have
in the intervention of children with hear-
ing loss—regardless of the child’s degree
of hearing loss or the type of technology
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employed (e.g., hearing aids, cochlear
implants, or FM systems)—cannot be
overemphasized.

When parents learn that their infant
or toddler has hearing loss, communica-
tion may become even more strained. For
more than forty years, concerns have been
raised about parents speaking less to their
child after a hearing loss is diagnosed
{Gross, 1970). Furthermore, as Easter-
brooks and Estes (2007) point out, parents
may feel distanced from their infant with
hearing loss when he or she is noncom-
municative and may become frustrated
with the intervention or habilitation pro-
cess. Conversely, when parents actively
participate in the child’s habilitation, they
assume the natural role of the child’s first
and primary language models, Learning
proper strategies that facilitate language
and communication allows parents to inte-
grate goals for language expansion during
regularly occurring routines throughout
the day, or when the family is together.
Receiving this level of support can replace
feelings of frustration with observable
progress in the child’s communication
development. For parents to achieve this
level of engagement, however, early inter-
ventionists and other service providers
must have the knowledge and skills to
encourage, facilitate, and include parents
in the child's habilitation,

Fleming, Sawyer, and Campbell (2011,
P- 234) describe a model of parent partici-
pation as “providers directly teachf[ing]
caregivers how to embed learning strate-
gies within a family’s naturally occurring
activities and routines by maximizing
already existing learning opportunities or
creating individualized learning oppor-
tunities, including using adaptations and
assistive technology. In participation-
based services, the provider takes on a
role of caregiver educator by teaching

and supporting the caregiver to interact
with the child using strategies to promote
learning."

Reluctance to Engage Parents

Despite research that supports parents’
engagement and participation in provid-
ing intervention to their child, few profes-
sionals actually structure their intervention
with the goal of involving the parents or
other members of the family. Several stud-
ies demonstrate that early interventionists
continue to spend a majority of their time
delivering traditional child-centered ser-
vices, and focus less on the involvement
or participation of parents in the activi-
ties (Campbell & Sawyer, 2007; Peterson
et al., 2007). Fleming, Sawyer, and Camp-
bell {2007) review several internal barri-
ers related to providers that may prevent
greater parent participation, including
limited confidence or experience work-
ing with families, lack of formal training,
and varying beliefs about the importance
of caregiver involvement. Therefore, par-
ents should seek those professionals and
related services, such as auditory-verbal
therapy or auditory-verbal education,
that support their participation in their
child’s learning.

Engaging Parents to Foster Success

Practitioners who are providing listen-
ing and spoken language intervention
to young children with hearing loss and
their families must learn to embrace par-
ent participation as a key element of their
service delivery. Unfortunately, practitio-
ners may have less experience with this
model of intervention, and failure to rec-
ognize the crucial role of parents could
affect the child’s potential for communica-
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tion success. Child-centered approaches,
which support only passive involvement
by the parents, are no longer considered
adequate. To increase the communicative
success of the child, parents must become
the primary consumers of the interven-
tion. After parents are given opportunities
to participate in the intervention sessions,
they should practice the language-
facilitating activities and strategies with
their child under the observation and
guidance of well-trained practitioners.
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For professionals, there is a range of knowl-
edge and skills that support and facilitate
positive listening and spoken language
outcomes for children with hearing loss
and their families. Regardless of the profes-
sional preparation, background or experi-
ence, practitioners serving this population
should obtain the content knowledge and
skills for listening and spoken language
facilitation, implement family-centered
early intervention that incorporates parent
engagement and parent coaching as core
elements, understand and apply the prin-
ciples of auditory-verbal therapy and/or
auditory-verbal education, and possess
the experience and skills to carefully plan,
evaluate, and deliver their intervention or
therapy sessions.

Professional Knowledge for Listening
and Spoken Language Facilitation

The Alexander Graham Bell Academy for
Listening and Spoken Language (AGBA)
has a well established international certifi-

cation program for Listening and Spoken
Language Specialists (LSLS) as Certified
Auditory-Verbal Educators (Cert. AVEd)
and Certified Auditory-Verbal Thera-
pists (Cert. AVTs). These professionals
may be teachers of the deaf and hard
of hearing, speech-language patholo-
gists, audiologists, or others from related
disciplines who complete this compre-
hensive certification process. (For more
information about the LSLS certification
process, please visit the AGBA at http://
www. listeningandspokenlanguage.org/
AGBellAcademy /)

For the listening and spoken lan-
guage specialists (L5LS), the AGBA has
defined the knowledge that the practitio-
ner should process prior to certification.
These domains of knowledge span a range
of disciplines, including—but not limited
to—medicine, psychology, social sciences,
linguistics, audiology, speech-language
pathology, early intervention, early child-
hood education, and education of the deaf
and hard of hearing. More specifically,
the practicing LSLS must integrate these
knowledge domains into his or her inter-
vention when working with children with
hearing loss and their families:

® Hearing and hearing technology
(i.e., digital hearing aids, cochlear
implants, and assistive listening
devices);

B Auditory functioning;

® Spoken language communication;

m Child development;

W Parent guidance, education, and
support;

B Strategies for listening and spoken
language development;

® Education (i.e., supporting the child
with hearing loss in the general
education curriculum); and

m Emergent literacy.
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The knowledge domains on which
the certification is based continues to
evolve and be refined as new research,
public policy, and clinical outcomes shape
the practice of LSLS professionals and
their delivery of services.

Family-Centered Early Intervention

Children with special needs and their fam-
ilies need access to appropriate family-
centered early intervention services that
are delivered by professionals who are
well-trained and experienced in the use of
current evidence-based practices. Unfor-
tunately, a lack of qualified practitioners,
especially in remote and rural communi-
ties, in addition to limited funding, can
affect the quality of services that some
children receive. The program outlined in
Part C of the Individuals with Disabilities
Education Act (IDEA) of 1997 (PL 105-17)
requires the implementation of family-
centered intervention in a natural learn-
ing environment (Rush & Shelden, 2011).
Family-centered early intervention is a
service delivery model that is eritical for
infants and toddlers who have develop-
mental and communication delays, espe-
cially those with hearing loss. For children
and their families who qualify under this
legislation, early intervention services are
designed to enhance the quality of their
lives by facilitating the parent’s capacity
to promote the development of skills in
their infants and toddlers (Cason, 2011).
That is, during family-centered interven-
tion, the professional focuses on enhanc-
ing the parent’s ability, through coaching,
to promote the growth and development
of their infant or toddler during every day
learning opportunities (Campbell & Saw-
yer, 2007; McWilliams, 2010; Rush & Shel-
don, 2011; Spagnola & Fiese, 2007; Trivette,

Dunst, & Hamby, 2004). When parents
follow their children's lead by supporting
their interests and participation, thereisa
positive effect on the child’s development
and learning (Dunst, Bruder, Trivette, &
Hamby, 2006). Families are viewed as
having existing capabilities, the ability to
make informed decisions, the power
to act on their decisions to strengthen
family competence and improve family
functioning, and the capacity to become
increasingly competent (Trivette, Dunst,
& Hamby, 1996).

The Listening and Spoken Language
Approach: Lessons Learned from
Auditory-Verbal Therapy and
Auditory-Verbal Education

MNinety-two percent of parents of children
with hearing loss have typical hearing
themselves (Mitchell & Karchmer, 2004)
and trends indicate that many parents are
choosing spoken language as the primary
mode of communication for their chil-
dren 90% of the time (Brown, 2006; Cole &
Flexer, 2011), especially when they know
spoken language is a viable outcome for
their child. And these parents typically
select listening and spoken language
approaches without initiating visual
communication systems. These parents,
therefore, often choose auditory-verbal
therapy or auditory-verbal education as
the approach used to facilitate listening
and spoken language in their child with
hearing loss.

Auditory-verbal practice is defined
as the application and management of
hearing technology, in conjunction with
specific strategies, techniques, and condi-
tions, which promote optimal acquisition
of spoken language primarily through lis-
tening for children who are deaf and hard
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of hearing. The children learn to listen to
the sounds of their own voices, the voices
of others, and all sounds of life (Esta-
brooks, 2006). Listening and spoken lan-
guage become a major force in nurturing
the development of the child’s personal,
social, and academic life, When auditory-
verbal practice is carried out with the nec-
essary thoughtfulness, expertise, guidance
and love, most of our children develop
excellent conversational competence (Esta-
brooks, 2006).

The principles of LSLS auditory-verbal
practice are well established (AGBA, 2007)
and have been defined for the both the cer-
tified auditory-verbal therapist (Cert. AVT)
and the certified auditory-verbal educa-
tor (Cert. AVEd). The following describes
auditory-verbal practice (adapted from
Estabrooks, Houston, & Maclver-Lus, 2014).

B Auditory-verbal practice promotes:

m Early detection and diagnosis of
hearing loss in the child, ideally
as a newborn;

s Consistent use (i.e., wearing
during all waking hours)
of two hearing aids and /or
cochlear implants, and other
assistive listening devices for the
maximum detection of all sounds
and the understanding of speech;
and

® Individualized therapy/
education and learning
environments where listening
and spoken language are
the expected modes of
communication.

B Auditory-verbal practice helps
parents:

m To develop skills that will enable
their child to learn through
listening and communicate
through spoken language;

= To become the primary models
for listening, speech, and
language development; and

= To understand the impact of
deafness on the entire family.

B Auditory-verbal practice

encourages:

® The child to realize his or her
auditory potential by maximizing
the use of bilateral hearing
technology;

= Involvement of parents through
observations, discussions,
counselling and active
participation in all therapy
sessions and educational
environments; and

m Aggressive audiological
management of hearing loss,
use of hearing technology, and
technical support.

B Auditory-verbal practice celebrates:

= The whole child through the
development of skills in hearing,
listening, speech, language;
cognition and communication;

= The inclusion of children who are
deaf or hard hearing in regular
education environments with
support services; and

m Full family engagement at every
stage of the child’s development.

Practitioner Skills That Support
Suceessful Intervention

In addition to mastering the auditory-
verbal techniques and strategies (Esta-
brooks, 2006, 2012; Pollack, Goldberg, &
Caleffe-Schenck, 1997) that facilitate lis-
tening and spoken language, profession-
als must maintain the skills to carefully
plan, evaluate, and deliver their interven-
tion sessions. The following skills, while
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child and strong rapport with the
parents, caregivers, and family;

® Valuing and showing
appreciation for the knowledge,

not exhaustive, are adapted from Bray,
Ross, and Todd (1999).

m Skills involved with planning

intervention or therapy include:

® Writing goals and objectives
for intervention plan, including
session goals that target the child,
parents/caregivers, and family;

® Planning appropriate activities
that include materials, explana-
tions, procedures, and the type
of cues, feedback, and rewards;

® Planning modifications that
may be necessary to the tasks
depending on the response
from the child, parent, or family
member;

® Planning how a skill in listening,
speech, or language will
generalize;

® [Planning a balanced and
motivating—to both the child
and parent or caregiver;

m ldentifying opportunities
and making arrangements
for involving, advising, and
collaborating with other
professionals who are serving the
child and family;

® Planning appropriate ways in
which the child and parent or
caregiver can be involved in
all aspects of intervention (e.g.,
negotiating goals and objectives,
joint planning of activities, tasks,
and rewards); and

= Planning how to formally
and informally evaluate the
intervention plan and the
outcomes of each session.

Skills involved with the delivery of

intervention include:

= Establishing and maintaining
a positive relationship with the

experience, and contributions of
the child and parents, caregivers,
and family;

= Using active listening skills;

= Using appropriate counseling
skills and techniques;

® Using effective explanation
skills with the child and parents,
caregivers, and family;

= Applying specific auditory-verbal
techniques and strategies that
facilitate listening and spoken
language;

B Observing the child’s and the
parent’s response to a task and
making immediate alterations to
the level of difficulty;

m Giving feedback and /or rewards
to the child and parent during the
session;

= Adding or removing cues as
necessary during a specific
activity or within a session;

m Giving feedback at the end of
an activity or session to both the
child and the parents;

® Answering questions in a profes-
sional and coherent manner;

m Using and /or troubleshooting
equipment, hearing technology,
and other materials {e.g..
assessment protocols and
instruments, therapy protocols,
toys, other items);

® Organizing materials during the
session;

m Recording child and parent or
family outcomes during the
session;

= Structuring and appropriately
pacing the session; and
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B Adapting communication style,
interactions and activities within
the session based on the child’s
and parents’ learning needs.

B Skills involved in the evaluation of
intervention inelude:

m Self-reflection;

® Eliciting and using appropriate
feedback from relevant sources
(e.g., the child, parents,
caregivers, and family);

® Using and evaluating formal and
informal outcome measures;

® Revising hypotheses (i.e.,
prognoses, long-term goals, and
outcomes); and

® Revising the intervention or
therapy plan,
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Early interventionists and speech-language
pathologists are constantly making deci-
sions and providing recommendations for
further intervention or treatment. These
decisions must be made using data col-
lected from the early intervention or treat-
ment sessions, which provide insight into
how the child is functioning on a defined
set of tasks or activities that support the
session objectives. Each session provides
the professional with ample opportunities
to gather critical information (i.e., data).
As Groark (2011) explains, a five-step
process is suggested to guide providers
in making data-driven decisions, which
includes gathering information, docu-
menting, summarizing, analyzing, and
interpreting data.

While formal assessments are used
to measure the child’s current level of
performance when services are initiated
as well as at specific intervals (ie., every

6 months, annually, etc.), professionals
should view each intervention or treat-
ment session as being diagnostic in nature.

The professional should keenly ob-
serve how the child is performing on each
activity within every session. Likewise,
the professional also should monitor how
the parents or caregivers are progressing
in their skills at facilitating listening and
spoken language.

When planning intervention for the
child, the professional should ensure that
the activities that occur in the session
are designed to target knowledge and
skills just above where the child is cur-
rently functioning. Building on the work
of Vygotsky (1962), the clinician should
focus intervention within a zone of proxi-
mal development for the child, which
is defined as the distance between the
child’s actual developmental level and the
level of his or her potential development
(Kaufrman, 2004).

Through consistent and careful data
collection, the clinician can track the child’s
listening and spoken language acquisi-
tion. By observing the child’s behavior
during each session and documenting
progress on session objectives, the clini-
cian will be able to summarize the child's
performance and offer a regular analysis
of his or her progress. The goal is to close
the gap between the child's current devel-
opmental level and the potential level of
functioning. Over time, with appropriate
intervention, use of hearing technology,
and parental engagement, most children
with hearing loss will be successful at clos-
ing that developmental gap and achieve
spoken language outcomes that rival their
hearing peers.

For some children, however, their
progress may be slowed or they mav
fail to reach the goals established in the
intervention plan. For those children, a
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careful review of the factors that may be
impacting the child's progress would be
warranted. For example, has the child's
hearing loss worsened? Is the hearing
technology functioning correctly and
well maintained? Are the parents or care-
givers engaged in the child’s intervention
or therapy? Some of these factors can be
easily managed while others may require
collaboration with other service provid-
ers. Regardless of the reasons, if a child
is failing to make adequate progress, the
practitioner must ascertain why this is
occurring. Because the sessions are diag-
nostic in nature and the practitioners are
constantly gathering data, professionals
may be able to modify the intervention or
treatment plan to better meet the learning
needs of the child. These changes should
occur in a timely manner—within one or
two therapy sessions—rather than allow-
ing the child to struggle without making
appropriate progress.

As Estabrooks (2008) describes,
auditory-verbal sessions are diagnostic in
design and execution and used to evaluate
the progress of the child and the parents.
Because each child and family is unique,
professionals must manage—or at least
understand—a host of variables that may
impact the child’s progress. Those vari-
ables include (adapted from Estabrooks,
2006):

B Age at diagnosis of hearing loss;

B Cause of hearing loss;

® Degree of hearing loss;

® Effectiveness of the hearing
technology (hearing aids, cochlear
implants, assistive listening
devices);

®m Effectiveness of the child’s
audiology:

m Child’s accessibility to hearing all
the sounds of spoken language;

B Health of the child;

® Emotional state of the family;

B Quality of family engagement;
B Skills of the practitioner;

m Skills of the parents or caregiver;
m Child’s learning style;

B Parent’s learning style; and the
® Child’s intelligence.

While this appears to be a daunting
task, professionals can successfully man-
age these variables and/or understand
how they impact the child's progress. This
may require more flexibility in the plan-
ning of and delivery of services to the child
or family, the need for additional training,
skill development, and mentoring, and
additional coordination and collaboration
with other disciplines or services. With a
commitment to data-driven intervention
and therapy, professionals can ensure that
each child and family receives appropriate
services that meet their ongoing learning
and communication needs.

G T (8 LS By

Professionals delivering listening and
spoken language intervention or therapy
to children with hearing loss and their
families must tie those services to compre-
hensive assessment. Although baseline
assessments are completed when services
are initiated and periodically thereafter,
the professional’s mindset should view
each session as diagnostic in nature—an
opportunity to observe the child’s perfor-
mance and collect data on the child’s and
family's progress. With a steadfast com-
mitment to meeting the child’s learning
needs when he or she has the potential
to master the content, professionals can
ensure that each intervention session is
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designed to meet the child’s skill acqui-
sition in listening, speech, language, cog-
nition, and conversational competence.
Similarly, the practitioner should closely
monitor the parents’ or caregivers’ ability
to facilitate language and communication
and feel comfortable providing the nec-
essary modeling and coaching to finely
tune parent-child interactions to maxi-
mize learning. When assessment facili-
tates data-driven decision making, more
ethical, evidence-based and appropriate
services can be rendered. For the children
and families that we serve, they deserve
nothing less.
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Table A-1. Battelle Developmental lnventary, 2nd Edition [BDI-2)

Author

Jean Newbaord

Publisher

Riverside Publishing

Contact
Information

Riverside Publishing Phone; 800.323.9540
3800 Golf Road, Swite 100 6304677000 (outside LS)

Rolling Meadows, IL B000R Fax: G30.457.7192
RPC_Custormer_Senvice g hmhpub.com

Cost

$1,232.70 for complete kit (Price current as of April 2014)

Furpose

Screening, diagnosis, and evaluation of early development.

Age Range

Birth to 7=11

Time

60 to 30 minutes—Full Assessment
10 te 30 minutes—5Screening Test

Seores or
Subtests

Self-Care, Personal Responsibility, Adaptive Total, Adult Interaction, Peer Interaction, Self-
Concept and Social Role, Personal-Social Total, Receptive Communication, Expressive
Communication, Communication Total, Gross Motor, Fine Motor, Perceptual Motar, Mator
Tatal, Attention and Memary, Reasoning and Academic Skills, Perception and Concepts,
Cognitive Total, Total.

Description

This test is designed to measure developmental strengths of children with and without
disabilities, to screen children considered to be at risk for developmental delays, to assist with
the development of individualized family service plans and individualized education plans, and
to menitor short- and long-term progress.

Reliability

Internal consistency estimates are acceptable for each age level and subdomain, although
certain subdomains at certain ages are problematic. For example, indices far the Attention and
Memory subdomain drop below 0.8 after age 3%, Total test scores and screening test scores
are adequately reliable, Test-retest reliability estimates are based on a sample of 252 children
at 2 and 4 years of age over a 2- to 25-day retest interval. Froblems are noted with stability
far the Attention and Memory subdomain, as well as the Communication and Cognitive
domains. Interscorer agreement was calculated aaly on 17 items that require examiners’
interpretation, such as the Fine Motor and Perceptual Motor items in the student workbook,
and these items appear o be reliable.

Validity

354

Evidence for content validity consists of judgments of professionals regarding coverage of
important constructs, as well as empirical item analysis procedures including item-total
correlations, age trends, and model-data-fit statistics. Items deemed unsatisfactory based

on these procedures were deleted. Criterion-related evidence for validity was investigated by
correlating BOM-2 scores with those of other measures of development, as well 35 measures

of other constructs {e.g., phonological processing, intelligence, and scadermic achievement),
Patterns of correlations generally support the BDI-2 construets, but some of the samples were
relatively small. Construct validity evidence is provided in the forms of factor analyses, age
differentiation, and patterns of intercorrelations. These indices support the BDI-2 as a measure
of development.
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Ngrms

The BDI-2 was standardized on a sample of 2,500 children in more than 30 states. The sample
wirs stratified on the bases of age, sex, racefethnicity, geographic region, and secioectnomic
|ewel, The sarmple very closely matches 2007 U5, Census data, but children with disabilities
wers not included, Because the instrument is designed in part to measure the developmental
skills of children with disabilities, such children should have been included in the norm sample
at a rate reflective of national demographics.

Who Can
Give the
Test?

This test should be administered by a professional trained in standardized assessment of
children, including but not limited to speech=language pathologists and teachers.

Strengths

Flexibility in administration procedures; items’ comespandence with early childhood curmicula.

Concerns

Additional eriterion-related evidence for validity is needed.
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Table A-2. Bayley Scales of Infant and Teddler Development, 3rd Edition

Author Nancy Bayley

Publisher PeychCorp/Pearsan

Contact Pearsan Phone: 800,627.7271

Information | Attn: Inbound Sales & Customer Support Fax: B00.232.1223
19500 Bulverde Road ClinicalCustomerSupport @ Pearson.com
San Antonio, TX 78259-3701

Cost $1,125 for complete kit (Price current as of April 2014)

Purpose Designed to assess the developmental functioning of infants and young children,

Age Range | Ages 1 to 42 manths

Time 30 to 80 minutes

Seores or Cognitive, Language [Receptive Communication, Expressive Communicatien, Total), Mator

Subtests (Fine Mator, Gross Mator, Total), Social-Emotional, Adaptive Behavior [Cormrmunication,
Community Use, Functional Pre-Academics, Home Living, Health and Safety, Leisure, Self-Care,
Self-Direction, Sacial, Mator, Total),

Description | The Bayley-1l assesses young children's developmental functioning acrass five domains:
Cognitive, Language (Receptive and Expressive), Motor [Fine and Gross), Social-Emational,
and Adaptive (Conceptual, Sacial, and Practical) Behavior. Its stated purposes are to identify
children with developmental delayls) and to provide data for intervention planning.

Reliability The overall reliability coefficients, as calculated with Fisher's 2 transformation, ranged fram 86
[Fine Maotos) to .91 (Cognitive, Expressive Communication, and Gross Matar), The reliabilities
of the Social-Emotional and Adaptive Behavior Scales were similarty strong (.83 to 94;.79
to .98, respectively). Taken together, these results suggest strong interal consistency for
the measurement of functioning within these five domains. Test-retest reliability results
indicate a strong consistency in responding over time [with a mean retest interval of & days).
Discrepancies, when they occurred, were attributed to maturation andfor practice effects.

Validity The Bayley-lll manual provides comprehensive validity information including detailed

descriptions of the content, concurrent, and construct validity of the instrument. The content
validity information includes descriptions of the comprehensive literature searches and expert
reviews conducted to ensure appropriate test items and test construction, The concurrent
validity of the Bayley-1ll was established by examining the scale’s relation to ather instruments
including the Bayley Seales of Infant Development, Znd Edition [BSI0-11], the Wechsler
Preschool and Primary Scale of Intelligence, 3rd Edition [WEPSI-II [). the Preschaol Language
Scale, 4th Edition [PLS-4), the Peabody Developmental Motar Scales, 2nd Edition [PDMS-2),
and the Adaptive Behavioral Assessment System-Second Edition, Pareni/Primary Caregiver
Form [ABAS-II-P). In addition to these studies comparing Bayley-Ill scores with scores from
these tests, further evidence to support the validity of the Bayley-lllas a comprehensive
diagnestic assessment tool was provided through several special group studies. The special
groups in the studies included children with Down syndrome, pervasive developmental
disorders, cerebral palsy, language impairment, and others,




Table A=2. continued

Norms The normative sample for the Cognitive, Language, and Motor Scales of the Bayley-ill consists
of 1,700 children between the ages of 16 days and 43 months 15 days. The normative sample
weas stratified by racefethnicity, age, sex, parent educational level, and geographic location.
The norms for the Social-Emational Scale were abtained from 456 children (.5 months to
42 months) who were included in the normative sample of the Greenspan Secial-Emational
Growth Chart (Greenspan, 2004); similarly, the nosms for the Adaptive Behavior Scale were
obtained from 1,350 children (birth to 5 years 11 months) in the ABAS-Il normative sample.

Wha Can This test should be administered by someone skilled in standardized assessment of children,

Give the including but not limited to speech-language pathologists and teachers.

Test?

Strengths Easy to administer, well-designed.

Concerns Large test kit; difficult to travel with.

Reference

Greenspan, 5. I. (2004). Greenspan Social-Emotional Growth Chart. San Anvonio, TX: PsychCorp, Pearson

Education.
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Table A-3. Developmental Assessment of Young Children (DAYC)

Author Judith K. Vioress and Taddy Maddox

Publisher Pro-Ed, Ine,

Contact Fre-Ed, Inc. Customer Service:

Information | 8700 Shoal Creek Boulevard Phone: B00.BS7.3202
Austin, Texas 78757-6897 Fax: BO0.397. 7633
Publishing Team:
Fhone: B00.897.3202
Fax: B0O.397.7633
info@@proedine.oom

Cost £345.00 (Price current as of April 2014)

Purpose Measures different developmental abilities in young children; used to identify children with
developmental deficits at a young age in order to facilitate early intervention,

Age Range Birth to 5:11

Time 10 to 20 minutes for each domain

Scores or Subtests: Cognitive, Communication, Social-Emotional, Plysical Development, Adaptive

Subtests Behavior,

Scores: standard scores, percentile ranks, and age equivalents for each subtest; General
Development Quotient (GDC).

Description | The DAYC is designed to assess cognitive skills, communication skills, social-emotional skills,
physical development, and adaptive behavior. The examiner completes each subtest by
observing the child, interviewing the parents or caregivers, or testing the child.

Reliability Coefficient alphas for the DAYC subtests across age range intervals range from .91 to 87;
coefficient alphas for the DAYC subtests for seven subgroups (European American, African
American, Hispanic, Males, Females, At-Risk, and Disabled) range from 98 to,99; test-retest
reliability for the DAYC in two studies was Cognitive: .85-93, Communication: .86-.92,
Social-Emotional: 88-/35, Physical Development: 89-.95, Adaptive Behavior: B5-.95, and
Composite: .B6-.94,

Validity Criterion-referenced validity, construct-validity, and content-description validity were
evaluated. The group with identified disabilities scored approsimately two standard deviations
lower than the typically-developing group on each DAYC subtest; results of the t-tests indicate
that these differences are large enough to be statistically significant.

Korms 1,268 children representative of the nation as a whole including 7 % who were determined
to e "at risk” for a disability or having a disability; most frequenthy cited disabilities were
learning disabilities, speech-language delays, and mental retardation,

Who Can Those who have training in administering early ehildhood assessments; prior to administering the

Give the DAYC, examiners should consult lecal school policies and state regulations, especially in the case

Test? wihere the purpose is to disgnose disabling conditions er to qualify children for special programs.

Strengths Fairly easy to administer and score; examines different areas of development and separates
each into a subiest $o one can examine each area separately

Concerns. The Cognitive subtest includes many verbal items 5o it is not approgriate for very young deaf

children who have limited veribal skills; GDO may be deflated because the Cognitive seore may
be an underestimate of the child's learning potential.




Table A-4. Developmental Programming for Infants and Young Children

Author Sally ). Rogers,, Carol M. Donovan, Diane D'Eugenio, Sara L Brown, Eleanor Lynch, Martha 5.
Moersch, and D, Sue Schafer

Publisher University of Michigan Press

Contact University of Michigan Press Phone: 8003434499, ext, 154

Information | ¢l Perseus Distribution Fax: 877.364.7062
1094 Flex D, 1318357731
Jackson, TN 38301 jamey.moond perseushooks.com

Cost £27.965 (for volumes 1-3), $25.96 (for volumes 4 & 5), $2.50 each for profiles (Volumes 2 and
5 minimurm grder of 5 copies required) (Prices current as of April 2014)

Purpose hssesses functional development of children in six areas: perceptual/fine maotor, cognition,
language, social-emational, self-care, and gross motor.

Age Range Ages 0 to 60 months (Velumes 1-3 are for 0-35 months, Volumes 4 & 5 are for ages 3:0-5:0)

Tirne Mot specified; likely to be highly variable

Soores or Six areas are of development are evaluated: perceptualffine motor, cognition, language, socialf

Sulbstests emotional, self-care, and gross motos,

Description | The Developmental Programming for Infants and Young Children is designed to give the test
administrator infermation about a child’s development. In addition, the test also bridges the
assessment-program planning gap by giving information about objectives to form functional
activities. The assessment is divided into five valumes, offering specific profiles for certain
purpbses and age groups:

Volume 1: Assessment and Application

Volume 2: Early Intervention Developmental Profile
Volume 3: Stimulation Activities

Volume 4: Preschool Assessment and Application
Volume 5: Preschool Developmental Profile

Reliability | Interrater reliability is reported, ranging from B0% to 97% [(82% average] agreement. This
reliability infarmation is based on nine raters scoring the same 100 profile items.

Validity Concurrent validity is reparted as a result of a study comparing performance across different
assessments [i.e. Bayley Mental Scale, Bayley Motor Scale, and the REEL). These studies,
however, used 3 small sample size (the most for an assessment was 14 individuals) The validity
data reported is highly variable, with some subtests as low as .33 correlation coefficient to 96

Norms Mi&

Wha Can The test manual specifies that the assessment “was designed to be administered by a

Give the multidisciplinary team which includes a paychologist or special educator, physical or

Test? oecupatienal therapist, and a speech and language therapist.”

Strengths The test can be given to a wide range of ages. and it gives infermation about many aspects of
development that can then be used to plan educational objectives and activities.

Concerns This assessment is not standardized; it is criverion-referenced and therefore cannot be used

to compare child performance to 3 normative sample, The test was published in 1981, and
thus the test items and scales do not reflect more modemn research. in addition, the test item
graphics look extremely dated.

359



Table A-5. Hawaii Early Learning Profile (HELF)

Authar Setsu Furuno, Katherine A, O°Reilly, Carol M. Hosaka, Takayo T. Inatsuka, Barbara Zeisloft
Falbey, and Toney Allman

Pulisher VORT Corporation

Caontact VORT Corporation Phone: B&B.757.8678

Infarmation | p. Box 60132-W Fax: 650.327.0747
Fale Alta, CA 94306 eustsdrvivert.com

Cost $158.40 (manual and parent handouts), $3.25 per assessment booklet (discounted price for
ordering more at a time) (Prices current as of April 2014)

Purpose Assesaes developmental skills/oehaviors,

Age Range Ages birth to 3 years

Time 10 to 15 minutes

Scores or Item scores only; six developmental areas: cognitive, language, gross motor, fine motor, social,

Subrests self-help.

Description | The HELP Checklist [Hawaii Early Learning Profile) is not a fermal psychometric instrument,
but a list of developmental skills and behaviors that would be typical of infants from birth
to 2 years of age. The Checklist structure includes 16 pages of items with approximately 45
items per page. These items are arranged by skill area (such as Cognitive) and ordered by age in
raanths The items typically are clauses deseribing infant behavior such as: ‘Plays with paper’ or
"Grasps crayon adaptively’ The user of the instrument records whether the skill was observed,
reported by the parent, assessed but not observed, or is emerging, but not compilete,

Reliabitiny MiA

Validity A

HNorms 1LY

Who Can This test should be given by a professional trained in assessment of children, including but not

Give the flimited to speech-language pathologists and teachers,

Test

Strengths Larger than usual number of items could give a more reliable score,

Concerns No norms or criterion-based scoring; Could take multiple administration attempts to complete
entire test due to length.
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Table A-6. Vineland Adaptive Behavior Scales, 2nd Edition

Author Sara 5. Sparrow, Domenic V. Ciccherti, and David A. Balla

Publisher Pearson

Contact Pearson Phone: BOOG27.7271

Infarmation | Attn: Inbound Sales & Customer Support Fax: B0O.232.1223

19500 Bulverde Road ClinicalCustomerSupport (@ Pearson.com
San Antonio, TX 78258-3701

Cost Price waries depending on the type of form used; basic starter kit [with Survey Interview
Forms): $198.50 (Price current as of Dctober 15, 2014)

Purpose Designed as an adaptive behavior assessment system that measures self-sufficiency across the
life-span,

Age Range | Birth to 20

Tirne 20 to 65 minutes; 25 to 90 minutes for Expanded Interview Form

Scores or 4 subject domains are tested and scored: Communication, Daily Living Skills, Socialization, and

Subrests Motor Skills,

Description | The Vineland-1l is an individually administered measure of adaptive behavior with several
different rating and interview forms for respondents (parents, earegivers, and teachers) who
are very familiar with the individual,

Reliabdlity Coefficient alphas for the Teacher Report Farm and adjusted split-half Pearson carrelations
far the twa ather farms are consistently quite strong (mostly mid- to high 90s) for the
Adaptive Behavior Composite. The one exception was the Survey Forms [Survey Intendew
Farrn and Parent/Caregiver Rating Form) for the ages 32-71, where scores tend to be the
highest and therefore are less variable and reliable. The internal consistency reliakility for
the domain scores is also very good to excellent (mastly high 80s to mid- 90), with the
exception of the slightly lower reliability in the Maotor Skills domain. The adjusted test-retest
reliability coefficients for the Teacher Report Form (= 135 students), Survey Forms (n= 414
respondents), and the Expanded Form [n = 220 respondents) are generally good to excellent
for the Adaptive Behavior Composite (low 80s. to mid-.90s).

Validity I terms of test structure, comparisans between the subdamain, domain, and Adaptive

Behaviar Composite seoses on all forms indicate moderately high carrelations, which support
the strong influence of overall adaptive behavier on the individual domains and subdomains.
Correlations between the subdomains within 3 domain tend to be slightly stronger than with
subdomains across domains. However, overall modest subdomain clustering illustrates the
interrelatedness of the adaptive behaviors across domains, Confirmatory factor analysis results
on the Teacher Report Form and Survey Forms indicate that a three- to four-factor model

fits the data reasonably well. The adjusted correlations between each of the three Vineland-1l
farms and the corresponding Vineland Adaptive Behavior Scale form are moderately high, most
in the .B0s and 90s. Correlations between the different forms of the Vineland-11 with each
other were also caleulated, The relationship between the two forms completed by parents/
guardians [Survey Form and Expanded Form) was moderate (.68 to .80 for the Adaptive
Behavior Composite), Weaker correlations were found between the TRF and the Survey Form
(32 to 48 for Adaptive Behavior Composite), However, this pattem of relationship between
the teacher and parent forms of the Vinetand-1l is very similar to the early Vineland ABS and
Iikely reflects the fact that the respondents observe the students’ behavior in significantly
different environments. Correlations between the Vineland and other similar measures were
vanable, ranging from .19 to .95,

conbinues
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Table A-B. continued

Horrms

A nationally representative sample of individuals, from birth through age S0 (broken down
into 20 age groups), comprised the standardization sample for the Sureey Interview Form and
Parent{Caregiver Rating Form (= 3,695) and the Expanded Interview Farm [n = 2,151).

A relatively higher propartion of the norm sample was clustersd at birth through age 5 [about
30% far the Survey Interview Form; aver 40% far the Expanded Interview Form). The TRF was
administered to 2,570 teachers and day care providers (from a larger poal of ever 19,000) for
15 age groups of children, ranging from age 3 to 17/18. In all versions of the Vineland-11, the
samples were designed to be evenly split between males and females and to match the 2001
US Census data in the areas of race/ethnicity, SES, geographic region, community size, and
special education placement.

Who Can
Give the
Test?

Prafessianals with a graduate degree and specific training in early childhood assessment and
interpretation.

Strengths

Long history of effective use in identifying individuals with adaptive behavior deficits and
intervention planning.

Concerns

Relatively weak inter-rater reliability; professionals who administer the Vineland should have
training in semistructured interview format,




Table A=7. Vineland Secial-Emotional Early Childhood Scales

Authar Sara 5. Sparrow, David A Balla, and Dominic V. Cicchietti

Publisher Pearson

Contact Pearson Phone: 800.627.721

Information | astn: Inbound Sales & Customer Support Fax: 800.232.1223
19500 Bulverde Road ClinicalCustomersupportEl Pearson.com
San Antonio, TX 7T8253-3701

Cost $1032 [Price current os of April 2014])

Purpose Designed to assess the social and emational functioning of young children,

Age Range Birth to age 5:11

Time 15 to 25 minutes

Scares of Four scares; Interpersonal Relationships, Play and Leisure Time, Coping Skills, Compasite,

Subtests

Description | Administered as a structured oral interview, The Vineland SEEC Scales are a subset of items
from the Soelalization Domain of the Vineland Adaptive Behavior Scales, Expanded Form.

Retiabitity internal consistency levels are adequate, with median values of the Interpersanal
Relationships, Play and Leisure Time, and Coping Skills Scales ranging from .60 to .87. The
internal reliability cosfficients of the Scale Composite, across six age groups, range from .83 to
97 with a median value of 93, Test-retest reliability coefficients are alsa reported following
re-administration of the scale after a 2- to 4=week interval (mean interval of 17 days).
Adequate stability is also well documented with the vast majority of the companent scale and
composite score test-retest earrelations falling between .71 and .79, Only the Coping Skilks
scale, for the age group 0-6 ta 2-1, yielded an unacceptable stability coefficient (r = .54).
Test-retest reliability drops substantially when the interviewer is different.

Validiny See information re: validity of the Vineland ABS. No separate validity measurements were
made for the Vineland SEEC alone.

Horms See infarmation re: Vineland ABS above. From the total sample, 1200 chitdren were birth-5:11
and 58% of these subjects aged 3:0 through 5:11 were enrolled in presches! or school
programs, which matched Dept. of Education data from 1982. Morms are provided at 1-month
intervals from birth to age 2, and at 2-month intervals from age 2 through 5 years, 11 months.

Whe Can Professionals with a graduate degree and specific training in early childhood assessment and

Give the inberpretation,

Test?

Strengths Assesses the sacial and emational behaviors of young children; standardization process was
comprehensive; easy to administer and seare; concurrent and predictive walidiby with other
developmental scales is acceptable.

Concerns The norms for the Vingland SEEC are aimost two decades ofd,
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Table A=8. Arizona Articulation Proficiency Scale-3

Author Janet Barker Fudala

Fublicher Woestern Psychological Services, 2003

Contact Western Psychological Services Phone: 8006488057

Information | 12031 Wilshire Bivd, Fax: 310.478.7638
Los Angeles, CA 20025-1251 customersenice@wpspublish.com

Cost S176 (Price current os of April 2014)

Purpose Provides speech-language pathologists (or another examiner trained in phonetic transcription)
with a quick measure (o assess articulation proficiency in children; assesses consonant and
vowel sounds.

Age Range 1:6 to 18 years

Time 3 min. or less

Scores or Optional assessment tasks: word reading administration, language screening task, and

Subtests spontaneous speech task.

Description | Looks at articulation in multiple contexts to effectively evaluate ability and stimulability of
different sounds. There are 42 target words (mostly monosyliabic).

Reliability Internal consistency: range alpha score 078-0.96, median 0.925; inter-rater reliability: mean
reliability coefficient 0.82; intrarater reliability: high accuracy rates in several studies over the
last 20 years: test-retest reliability: median correlation 0.97.

Validity The Arizona 3 has kigh correlations with other articulation tests {Templin-Darley Screening
and Diagnostic Tests of Articulation, Photo Articulation Test, and Goldman-Fristoe Test of
Articulation),

Marms Data is standardized on a nationally representative sample of over 5,500 children and
teenagers. It is gender specific up to age 6 years. The sample is representative of ethnicity,
region, gendser, and parental education.

Wha Can Speech-language pathologist or another professional who is trained in phonetic transcription.

Give the

Test?

Strengths Easy and quick to administer; all major speech sounds assessed in less than 3 minutes:
quantitative scoring rules.

Concerns Pictures are black line drawings; some are old-fashioned and may be mare difficult for
examinees to identify,
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Table A-9. Clinical Assessment of Articulation & Phonology [CAAP)

futhor Wayne A Secord and JoAnn 5. Donohue

Publisher Super Duper Publications

Contact Super Duper Publications Phone: B00.277.8737

Information PO, Box 24997 Fax: BOO.S78.7373
Greenville, 50 Cutside the US:

Phone: 001.884,288.3536
Fax: DO1.BE4.288 36880
customerhelp@superduperinc.oom

Cost $279.00 (Price current os of Apeil 2014}

Purpase Designed to assess English articulation and phanolagy in preschoal and school=aged children,

Age Range | Ages 2:6 1o 8:11

Time 15 1o 20 minutes

Scores or Consonant Imventory Scare, School Age Sentence Score, Final Consonant Deletion, Cluster

Subtests Reduction, Syllable Reduction, Gliding, Viocalization, Fronting, Deaffrication, Stopping,
Prevocalic Vioicing, Postvacalic Devoicing,

Description | The Clinical Assessment of Articulation and Phonolagy (CARP) is a norm-referenced test
of Standard American English consonant articulation. The test has two parts, Consonant
Inventory and School Age Sentences, that assess consonant proaduction in single word and
connected speech, respectively,

Reliability Test-retest reliability was measured on the raw scores from 32 children. Comparing total raw
scores, the correlation was 875, Comparing just the School Age Sentences raw score from
children 5 to 9 years, the correlation was .BE5, Interexaminer reliability was computed on just
faur examiners. Anahyses of variance performed on their scores from 56 protocols showed a
religbility coefficient of .99,

Validity According to the authors, face validity was established during test construction and
preliminary testing. Concurrent validity (a.k.a., criterion-related validity) was established by
comparing CAAP performance of 48 children with identified arficulation and phonological
problems to their concurrent performance on the Bankson-Bernthal Test of PFhonology
(Beenthal & Bankson, 1990). Pearson product-moment correlations for these comparisons
ranged between 62 and B8, whereas Spearman rho corelations ranged between 56 and B4;
all correlations were significant beyond p <.01,

Morms The CAAP was standardized on a total sample of 1,707 American and Canadian children.

The sample generally mirrors the demographic characteristics of the United States (2000 US
Census data) with respect to region, gender, race, maternal education, and home language.

Who Can This test thould be administered by 3 professional trained and skilled in decoding the speech of

Give the children, such as a speech-language pathologist.

Test?

Strengths Quick, efficient. Comes with puppets to use in story for younger children,

Concerns Vowels are not sampled in the CAAP, More reliability and validity data are desired.

Reference

Bernthal, J. E., & Bankson, N. W, (1990), BBTOP: Benkson-Bernthal Test of Phonology. Austin, TX: Pro-Ed.
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Table A-10. Goldman-Fristoe Test of Articulation-2 [GFTA-2)

Author Ronald Goldman and Macalyne Fristoe

Pullisher Pearson

Contact Pearson Phone: BOOLE27.72T1

Information | atin: Inbound Sales & Customer Support Fax: 800.232.1223
19500 Bulverde Road ClinicalCustamerSupport @ Pearson.com
San Antonio, TX 78258-3701

Cost $282.00 (Price current as of April 2014)

Furpose Provides speech-language pathologists (or another examiner trained in phonetic transcription)
with a measure to assess articulation proficiency in children; assesses consanant sounds; can
be used for diagnostic potential to determine the level of articulation difficulty; growth of
articulation skills over time can also be moenitored.

Age Range 2 to 20201 years

Time 5 to 15 minutes (Sounds-in-Wards subtest)

Seares or Subtests: Sounds-in-Words, Sounds-in-Sentences, Stimulability (imitation of speech sounds).

Subtests

Description | Looks at articulation in multiple contexts to effectively evaluate ability and stimulability of
different sounds. There are 77 target words.

Reliability Internal refiability for females: 0.96; Median reliability for males: 0.84; median test-retest
reliability 098 for initial, medsial, and final sounds; inter-rater reliability median percentages of
agreement for initial, medial, and final sounds are 93, 90, 90 respectiveby

Validity Content: 23 of 25 sounds recognized as Standard American English consonants were included
on the test. Construct: Means and Standard Deviations for Standard Sample by Age:

Age N Mean S
2 200 36.2 16.1
3 200 228 150
4 250 14.3 129
5 250 8.6 10.3
& 250 58 83
7 200 a3 7.3
| 200 2.4 55
8-10 200 2.5 6.1
Mn=12 200 1.2 38
13-14 200 1.6 55
15-21 200 0.8 4.0
Norms Data from a representative sample of 2,350 subjects was used to develop the normative scores,
There are age-based standard scores, percentiles, and test-age equivalents available. The
sample controlled for agefgender, race, geographic region, SES/parent education, and included
special populations (did not say what specific special populations),
Who Can Speech-language pathologist or angther professional wha is trained in phonetic transcription.
Give the
Test?




Table A-10. continued

Strengths Easy to administer; most widely wsed test of articulation; user-friendly color-coding for
recording initial, medial, and final sounds as well as initial consonant blends; colorful,
entertaining pictures to elicit responses,

Concerns Limited sample size and cultural bias of standardization sample; developmental data given
may be outdated; does not assess vowel production,

Table A-11. Identifying Early Phonological Needs in Children With Hearing Loss (IEPN; Paden-Brown)

Auther Elaine Paden and Carolyn Brown

Publisher Med-El Corporation (Morth America)

Camtact Med-El Corporation Phone: 8806330524

Information | 2511 01d Cornwallis Road, Suite 100 9195722232
Durham, NC 27713 Fax: 919.484.9229

usaeducators@@medel.com

Cast $35.00 (Price current as of October 15, 2014)

Purpose Designed to assess spontaneous wse of first level phonological patterns in children with
hearing loss.

Age Range Preschoal to Adult

Time 10 to 15 minutes

Scares or Mean percent correct fior Word Patterns, Vowel Areas, Consonant Manner, Censonant Place,

Subtests Consonant Vaicing.

Description | Children label 25 pictures; words include variety of vowels, diphthongs, and constants.
Numerical scoring indicates whether child's skills are missing, emerging, or mastered.

Reliability NiA

Validity A

HNorms MfA

Who Can Because phonetic transcription is a requirement of this test, a speech-language pathologist or

Gave the ather professional tratned in phonetics should administer this test.

Test?

Strengths Comprehensive evaluation of phonology.

Concerns Must be administered by someone well-trained in phonetics,
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Table A-12. Auditory Perception Test for the Hearing Impaired Revised [APT-HI)

Author

Susan Allen

Publizsher

Plural Pullishing, lne.

Contact
Information

Piural Publishing, Inc. Phone: 866.758.7251
5521 Ruffin Road 856,492,1555

San Diego, CA 92123 Fax: BE6.T58.7255
B58.492,1020

infarmation @pluralpublishing.com

Cost

$249.95 (Price current os of April 2004)

Purpose

Evaluates children's discrete auditory perception ability by profiling in 16 different skill
areas; identifies specific auditory perception and processing deficits across the continuum of
listening.

Age Range

3:0 and older; can also be applied to adults in auditory rehabilitation

Time

20 to 30 minutes

Scores of
Subtests

Organized into 8 subtests of auditory perception tasks: (a) awditory awareness; [b) duration,
intensity, and pitch identification; (c) prosodic perception; (d) vowel perception: (2] consonant
perception; [f) other segmental perception; (g) linguistic perception and (h) communicative
comprehension (same categories have subtests of skills, .2, consonant perception tasks broken
into consonants differing in voice, manner, and place of production).

Description

Measures speech perception capabilities in individuals with hearing loss ranging from mild to
profound. Can be used to measure a student’s progress in therapy over time, to relate speech
production capabilities to auditory pereeption skills and to assist with identifying speech
targets and discrete auditary tasks for training,

Reliability

Reliability was determined using a Spearman-Brown test of split-half reliability, correlation
was 0.89. Kuder-Richardson test was used to determine the homogeneity of items in the test
and gave resulting correlation of 087, Test-retest reliability: 0.98.

Validity

Correlations and Coefficients of Determination Between APTIHI Scores and Age and Degree of
Hearing Loss

Variable r rt

Age 043 018
Pure Tone Avg—Unaided =-0.69 .48
Pure Tone Avg—Aided -0.77 0.58

Variable R R

Age & pure tone avg=Aided 0.84 on
Age & pure tone avg—Unaided 0.81 0.66
Aided & Unaided 0.86 0.74

Morms

Filoted an 118 children with hearing loss; 55% male, 45% female; 72% European American,
13% African American, 14% Hispanic American, 19 other ethnic/racial backgrounds.




Table A=12. continwed

Wha Can Should be administered by professionals experienced in working with children who have

Give the hearing loss, Typically, speech-language pathologists, audiclegists, educational diagnosticians,

Test? ar classroom teachers of children with hearing loss, Should have fundamental core knowledge
about equipment, appropriate amplification, the speech banana, behavioral conditianing,
chronelogical age vs. hearing age, e1tc.

Strengths Specifically designed for children with hearing loss.

Concerns Limited number of children in pilot study.

Table A-13. Contrasts for Auditory & Speech Training (CAST)

Author David ). Ertmer

Publisher LinguiSystems.

Contact LinguiSystems Phone: 8007764232

Information | 5100 4th Avenue Fax: B0O0.577.4555
East Moline, IL 61244 service@linguisystems.com

Cast £48.95 [Price current a5 of April 2014}

Purpose To determine speech perception ability priar to, during, and after auditory training; To be used
in conjunction with the CAST system.

Age Range | Ages 3 to 12; Grades Pre¥ to 7

Time 10 minutes

Seores or Percent Correct for Levels 1 to 7.

Subtests

Description | The tester produces the target stimuli in random order a total of five times while the child
paints to the werd he or she heard. The examiner calculates percent correct for each level.
There are seven levels of this pretest, and cards 1-28 are used.,

Reliability R

Validity NiA

Horms MiA

Who Can A professional trained in phonetics and auditory training who will be providing training

Give the services to the child should administer this pretest.

Test?

Strengths. Quick, easy measure of auditory discrimination. Eastly translates to therapy activities and
goals.

Concerns Mot a standardized measure of ability.
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Table A-14. Early Speech Perception Test (ESP)

Author Jean 5. Moog and Anne E Geers

Publisher Central Institute for the Deaf, 5t. Louis, MO

Contact Central Institute for the Deaf Phone: B77.444.4574

Infermation | gas Sauth Taylor fve, 314.977.0132
51, Louis, Missouri 63110 Fax: 314.977.0023

TTY: 314.977.0037
httpzffwww.cldedu.com

Cost £250.00 (Price current os of April 2004}

Purpase Bssesses speech discrimination skills of children with profeund hearing loss.

Age Range Starting at 3 to 12 years

Time 15 ta 20 minutes

Scores of Standard Version: Pattern Perception, Spondee 1D, Monasyllable 1D, Total.

Subiests Low-verhal Versign: Pattern Perception, Word 1D [Spondee and Manosyllable), Total.

Description | Assesses aspects of listening skills of children with profound hearing losses. The test focuses
n the hisrarchy of spesch perception skills observed in children with hearing lass. |t can
be used to formulate goals/objectives for auditory training and to test progress in speech
perception ability over time. it can also provide infarmation on how the child is performing
with amplification. Speech Perception Categaries for profoundly hearing-impaired children:
{1] Ho pattern perception; (2) Pattern perception; (3) Some word identification; (4] Consistent
word identification.

Reliability Test-Retest Reliability Correlation Coefficients:
Standard Version: Pattern perception raw score: 0,78, Spondee and monosyllabic combined
raw score: .89, Category placement: 0.94,
Low-Verbal Version: Pattern perception raw score: 0.75, Monasyllable and spondee combined
raw seare: 0.77, Category placement: 0,89

Walidity Standard Version: correlation with the WIPI, validity correlation coefficient of 0.87. Other
validity data in charts in manual.

Horms 49 children (17 female, 32 male), ranging in age from 4 to 15 years, who attended classes at
Central Institute for the Deaf. All children had better ear pure tone threshold averages (at 500,
1000, and 2000 Hz) equal to or greater than 90 dB HL and displayed nenverbal intelligence
quotients in the normal range. All children were also familiar with the vocabulary and tested
only when wearing appropriate amplification,

Wiha Can Should be administered by professionals experienced in working with children who have

Give the hearing loss. Typically, speech-language pathologists, audiologists, educational diagnesticians,

Test? or classroom teachers of children with hearing loss.

Strengths Specifically for children with hearing loss; tasy to administer.

Concerns Only examines listening «kills in four diserete categories; limited data on test-retest reliability
and validiby.




Table A=15. Infant-Toddler Meaningful Auditory Integration Scale (IT-MAIS)

Author Susan Zimmerman-Phillips, Mary Joe Osherger, and Amy McConkey Robbins

Pulblisher Advanced Bionics Carporation

Contact Advanced Bionics, LLC Phone: 877 828.0026

Information | 28515 Westinghouse Place 681.362.1400
Valencia, CA 91355 Fax: G61.362.1503

TTY: 800.678.3575
CustomerSenvice@advancedbionics.com

Cost Free; download from website:
http:ffwww.advancedbionics.com
[Price current os of Apsil 2014)

Furpase Maodification of MAIS, structured interview schedule designed to assess the child's
spontanecus responses o saund in his or her everyday envirenment. Consists of 10 probes
which assess vocalization behaviar, alerting to saunds, and deriving meaning from sound.

Age Range Birth to 3 years

Time Less than 10 minutes

Seores or Total score only.

Subtests

Description | Parent does not directly fill out. Examiner uses prabes to elicit child's spontaneaus behavior
and can ask parent questions to elicit further information. Combination of parent repart and
clinical ebservation. Ask parent to give as many examples as possible to make more accurate.

Felishility A

Validity A

Narms MiA

Who Can Audiologists, speech-language pathologists, andfor teachers experienced in working with

Give the children who have hearing loss.

Test?

Strengths Fast administration time; provides infarmation regarding parent's perception of child's
response to sound in the natural environment.

Concerns Parent responses may be biased; may not reflect actual behavior of the child.

amn



Table A-16. LittlIEARS Auditory Questionmaire

Author L Tsiakpini, ¥. Weichbald, H. Kuehn-Inacker, F. Conine, P. D'Haese, and 5. Almadin

Publisher Med-El Corporation (North America)

Contact Bed-El Corporation Phone: BEBE3I3I524

Information | 2511 Qld Cornwallis Road, Suite 100 919.572.2222
Durham, NC 27713 Fax: 918.464.5229

usaeducators@medel.com

Cost $40.00 [Price current as of May 26, 2011)

Purpase Parent questionnaire that evaluates all types of auditory behaviors which are observable asa
reaction to acoustic stimuli; follows auditory development of children after newborn hearing
screening from birth to 24 mes; can also follow children with cochlear implants or hearing
aids with a hearing age of O to 24 months,

Age Range | Birth to 24 monthsfchildren with hearing loss with hearing age of 0 to 24 mos.

Time 10 minutes

Scores of Total scaore only

Subtests

Description | There are 35 questions which give expected values and minimal values for individual
comparison. Also LIIEARS Diary, which provides a guided documentation and abservation of
the development of the child over half a year after device fitting.

Reliability Scale analysis showed Pearson's: r =081, r>0.6. Split-half: r= 0.88, criterion r>0.7. Guttran's
lambda = 0.93, criterion =0.7. Homogeneous, Cronbach's alpha = 0.96, criterion 0.7, Proved
reliahle to record prevertal-auditery dewelopment within first 2 years of hearing.

Validity Proved valid to record preverbal-auditory development within first 2 years of hearing, Also
valigation study of use of LEAQ in Cl-children.

Morms Standardization on 218 normal hearing children aged 0-24 mos. and currently being evaluated
on children with cochlear implants.

Who Can Parent Questionnaire.

Give the

Test?

Strengths Can assess preverbal auditory development in very young children; only takes about 10 min.
for parents to complete; Spanish wersion available.

Concerns Parent responses may be biased: may not reflect actual behavior of the child.

Tz




Table A-17. Meaningful Auditory Integration Scale (MAIS)

Auther Amy M. Robbins

Publisher Indiana University Schoal of Medicine

Contact Indiana University School of Medicine Phone: 317.274.4915

Information | pepartment of Otolaryngology Head and Fax: 317.274.4949
Heck Surgery devinfo@iupuicdu
DeVault Otologic Research Laboratony
599 Riley Hospital Dr. RRO44
Indiznapalis, IN 46202-5119

Caost Free; download from website:
http;f.l'medicin:.iu.udu{uta!rcs:arch.fdevaultl:b.hmingl'

{Price current as of June 1, 2011)

Purpose Parent report scale to assess a child's responses to sound in his or her everyday environment;10
probes that include assessment of device banding, alerting to sound, and deriving meaning
fram seund: designed for children with hearing loss who are aurally rehabilitated.

Age Range | 3 to 4 years and up

Time Less than 10 minutes

Scores or Device Usage Raw Score, Alerting to Sound Raw Scare, Deriving Meaning Raw Score; Tatal

Subtests Score out of a possible 40 points.

Deseription | 10 probes: [1) Does the child ask to have his device put on, or put it an himself or herself,
WITHOUT being told? (2) Dees the child report andfor appear upset if the device i
nonfunctioning for any reason? (3] Does the child spontaneously respand to his or her name
in quiet when called auditorally onkby with no visual cue? 4] Does the child spontancously
respond to his o her name in the presence of background noise when called auditorally
anly with no visual cues? (5] Does the child spontanegusly alert ta ervironmental sounds
{daarbell, telephane) in the home without being prompied or told to listen? (8] Does the
child alert to auditory signals spontaneously when in new enviranments. ... 7(7) Does the
child spontanegusly recognize auditary signals that are part of his or her everyday routines?
(8] Daes the child show the ability to discriminate spantaneousty among two speakers, wsing
audition alone . . . 7 [9) Does the child spontanecusly know the difference between speech and
nanspeech stimuli when listening alone. .. 7 [10) Does the child spontaneously associate vocal
tone (anger, excitement, anxicty) with its mreaning, based on hearing onky?

Relability LTS

Validity WA

Morms M

Who Can Parent Questionnaire.

Give the

Test?

Strengths Provides information regarding parent’s perception of child's response to sound in natural
environment; quick and casy to administer.

Concerns Parent responses may be bigsed; may not reflect actual behavior of the child.




Table A=18. Test for Auditory Comprehension of Language, 3rd Edition [TACL-3)

Authaor

Elizabeth Carrow Woalfalk

Publisher

Pro-Ed

Contact
Information

Pro-Ed, Inc. Customer Service:
8700 Shoal Creek Boulevard Fhone: BOOLBSY.3202
Austin, Texas 7E757-6897 Fax: BO03D7.7633
Publishing Team:
Phone: 800.8597.3202
Fax: B0O.397.7633

info@proeding.com

Cost

$328.00 {Price current os of April 2014)

Furpose

Designed as a measure of receptive spoken vocabulary, grammar, and syntax,

Age Range

Ages 3:0 through 9:11, Grades K to 4

Time

15 ta 25 minutes

Scores of
Subtests

4: Viocabulary, Grammatical Morphemes, Elaborated Phrases and Sentences, Total,

Description

The Test for Auditery Comprehension of Language, 3rd ed. (TACL-3) was developed by the same
author as its preceding versions, Therefore, the TACL-3 is very similar to their standardization
and test structure, but with better all= around improvemnent in psychometric properties and
layout. The test consists of 139 items grouped into three subtests [vocabulary, syntax, and
grammar). Viocabulary measures the meanings of word classes; Syntax measures understanding
of grammatical morghemes; and Elaborated Phrases and Sentences tests understanding of
syntactically based word relations.

Retiability

Internal consistencies are reported for the Quatient and each of the three sublests by age;

all are within the 90 except Vocabulary at ages 5 and 9 years .89 and 84, respectively).
Furthermare, the test shows consistency across various subgroups including gender, ethnicity,
and disability, Some positive evidence is provided for stability; however, the sample is small
and limited to 2nd and 3rd graders in an elementary school in Austin, Texas. Efforts were
also directed at establishing inter-rater reliability for each of the subtests and the Cuotient.
Surprigingly, réliabilities for two of the subtests fell below 20; it is difficult to imagine how
this might have occurred because the format of the test (multiple choice] leaves little room
for judgment as to the accuracy of the respanse. Nevertheless, the Quotient is a robust index
across age, gender, ethnicity, disability, time, and scorers.

Validiny

374

Support for the validity of the test came from factor analysis [which demonstrated a single
factor) and subtest intercorrelations (which showed that the subtests were related but not so
strongly that each was not measuring a different aspect of comprehension). In addition, the
Vocabulary subtest from the TACL-3 was shown to correlate more highly with the Receptive
than the Expressive Vocabulary subtest of the Comprehensive Receptive and Expressive
Vocabulary Test. There were o current studies te support the claim that the TACL-3 is useful
in predicting success in the early grades, although there were two studies reported using

the 1973 version of the test that showed correlations with reading and other achigvement
reasures,




Table A-18. continued

Morms The normative sample (1,102) s stratified by age and generally represents the 1997 US Census
with the exception of fewer numbers from urban areas [55% vs. 75%) and mare from rural
areas [47% vs, 25%), which is most notable across the § to 9-year age span. Children with
speech-language disorders and children with learning disabilities were included in the sample.

Wha Can The TACL-3 showld be given to children by someone trained in the speech and language
Give the development of children, a5 proper speech and decoding are essential for administering and
Test? scoring this test.

Strengths Easy to administer and score; addition of calor pictures adds ta its appeal.

Concerns The TACL-2 should be used in conjunction with other tests for making decisions reganding
placement and to get a full picture of a child’s abilities.

ars
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Table A-19. Test of Auditory Processing Skills, 3rd Edition (TAPS-3)

Author Nancy A Martin and Rick Brownell

Publisher Academic Therapy Publications

Contact Academic Therapy Pullications Phone: BOO422.7249

Information | 30 Commercial Blvd. Fax: BB8.2B7.3975
Novato, CA 94949 salesig@academictherapy.com

Cost 160000 (Price current as of April 20014}

Purpose Tor reasure @ child's functioning in various areas of auditory perception.

Age Range | Ages 4 te O through 18 to 11

Time B0 minutes

Scores of Word Discrimination, Phonelogical Segmentation, Phenological Blending, Mumber

Subtests Memory Forward, Number Memory Reversed, Word Memory, Sentence Memaory, Auditony
Comprehension, Auditery Reasoning,

Deseription | The TAPS-3 focuses specifically an skills used in developing, using, and understanding spoken
language. The TAPS-3 is composed of nine core subtests and an optional Auditory Figure-
Ground Screening measure that can be used to initiate the test session. The test is presented
on CD and is useful in screening fior hearing less andfor attention problems but should not, the
test authors caution, act as a tool to diagnose attention disorders.

Relizbiliny Estimates of internal consistency are reported to range from 49 to 97 for the various age
groups, with medians of .69 10 .94 across all ages™ [manual, p. 52). Test-retest rehiability is
reported to range from .64 to 53,

Validity The TAPS-3 examiners manual reports several investigative validity studies that in the
aggregate do a fair job convincing users that the instrument would be appropriate for
its intended purpose, Evidence is provided to suggest that the TAPS-3 may be useful in
discriminating between children with and without auditory processing skill deficits, Children
with a previous diagnosis of avditory processing difficulties (M = 56) were found to score
significantly (both statistically and materialty] below typically developing students (N = 244)
on TAPS-3 measures.

Mgxrems The standardization sample for the TAPS-3 was compaosed of approxirmately 2,000 children
evaluated at ower 182 testing sites throughout the United States. The sample was closely
steatified in accordance with 2000 U5, Census data on the variables of gender, racefethnicity,
parent education level, residence, and geographic region. In addition, children were well
represented across the intended age range of use, with nearly 100 children represented at each
1=year interval through age 11, and multyyear intervals in later years through age 18.

Who Can Speech-language pathologists, audiologists, teachers, and other clinicians trained to assess the

Give the spectrum of student auditory skills.

Test?

Strengths Can be used with a wide range of children; appears to do a good job of discriminating between
children with and without auditory processing difficulties.

Concerns Should not be used to diagnose attention disorders, There is little discussion in the pest manual
that cross-contamination of other skills was minimized in the test authors” focus on measuring
auditory skills,




Table A-20. The Listening Comprehension Test 2

Author Rosemary Huisingh, Linda Bowers, and Carolyn LoGiudice

Publisher LinguiSystems

Contact LinguiSystems Phone: 800.776.4332

Information | 3100 4th Avenue Fax: 800.577.4555
East Moline, IL 61244 service@linguisystems.com

Cost $159.95 (Price current as of April 2014)

Purpose To assess auditory processing and listening comprehension skills in children.

Age Range Ages 6 to 11, Grades 1 to 6

Time 40 minutes

Scores or 5 Subtests: Main Idea, Details, Reasoning, Vocabulary, Understanding Messages.

Subtests

Description | The Listening Comprehension Test 2 assesses listening through natural classroom situations
rather than evaluating listening through simple repetition or discrimination subtests. The tasks
reveal students' strengths and weaknesses in integrated language problem solving, reasoning,
and comprehension of material presented auditorily.

Reliability Reliability Studies:

- SEM

- Inter-Rater Reliability

- Test-Retest

- Reliability Based on Item Homogeneity (KR20)

Validity Validity Studies:

- Contrast Groups (t-values): Test discriminates between subjects with normal language
development and subjects with language disorders.

- Biserial Correlations.

- Subtest Intercorrelations.

- Correlations Between Subtests and Total Test.

Norms This test was normed on 1,504 subjects. Demographics reflect the national school population
demographics from the 2000 National Census. Test performances reflect typically achieving
students as well as those in subgroups found in the school population. Subjects included
in the study: regular education; special education; regular education with |EPs for special
services; all socioeconomic levels; White, Black, Hispanic or Latino, Asian, Pacific Islander, and
Native American groups; 49 states. Subjects excluded from the study: not able to use English
proficiently at school; nonverbal; degree of hearing loss; reside or attend school outside of the
United States.

Who Can The test should only be administered by a trained professional familiar with language disorders

Give the (e.g., speech-language pathologist, psychologist).

Test?

Strengths Easy to administer.

Concerns Little available research/reviews on this test.
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Table A=21. Clinical Evaluation of Language Fundamentals, Preschool=2 (CELF P-2)

Author Elisabeth Wiig, Wayne Secord, and Eleanor Semel

Publisher The Peychological Corporation

Contact Pearson Phone: BOO.B27.7271

Information | Atin: Inbound Sales & Customer Support Fa: B00.232.1223
13500 Bulverde Road ClinicalCustomerSupportd@Pearson.com
San Antonio, TX 78258-3701

Cost S389.00 (Frice current os of Apeil 2014)

Purpose Measures a broad range of expressive and receptive language skills in preschesl-aged children.

Age Range 3:0to B:11

Time Test administration varies in time depending on the child but on average it usually takes 30 (o
45 minutes

Scores or Subtests: Sentence Structure, Word Structure, Expressive Viocabulary, Concepts & Following

Subtests Directions, Basic Concepts, Recalling Sentences, Word Classes-Receptive, Word Classes—
Expressive, Word Classes=Total.
Scores: Core Language, Receptive Language, Expressive Language, Language Content, and
Language Structure; standard scares, percentile ranks, &ge equivalents, and growth scores,

Description | The CELF-Preschool 2 & designed to assess performance in aspects of language that are
fundamental to the development of effective communication skills. These are defined as receptive
and expressive language abilities in the areas of word meanings [semantics), word and sentence
structure (morphology and syntax), and recall of spoken language (auditery memory). There are
si¢ subtests, and the resufts can be wsed to identify language disorders, determine eligibility for
treatment or special sesvices programs, and analyze relative strengths and weaknesses in language.

Reliability Test-retest reliabilities ranged from 94 for Bxpressive Vocabulary (5:0-5:11) to a low of .75 for
Sentence Structure (B:0-6:11). Correlations across all ages ranged from a high of .90 for Expressive
Viocabulary and Recalling Sentences to a low of .78 for Sentence Structure. Time between test
and retest was 2-24 days. Internal consistency: average alpha coefficients across all ages ranged
from high of .95 [Pre-Literacy Rating Scale and Deseriptive Pragmatics Profile) to low of 77
(Basic Concepts). Some coefficients low (Basic Concepts /58 for 5:0-5:6 and .61 for 5:6=5:11)

Valigity Content validity: subtests and compaesite scares linked to research. Construct validity-
moderate to high subtest intercorrelations. Concurrent validity between test and CELF-4 and
PLS-4 moderate to high.

Marms BOD children representative of preschoel population in US: gender, age, race-ethnicity,
geographic region, mother's education level,

Whea Can Professionals with 3 graduate degree and specific training in language assessment and

Give the interpretation.

Test?

Strengths Colorful, appealing pictures; item analysis; fairly easy to administer and score: available in
English and Spanish.

Concerns Lowser than acceptable reliability for some subtestsfage groups [particularky E;qmssi-.-ﬂbcabulmrl.




Table A-22. Clinical Evaluation of Language Fundamentals-4 (CELF-4)

Authar

Eleanor Semel, Elisabeth Wiig, and Wayne Secord

Publisher

PeyehCorp, Harcourt Assessment

Contact
Infarmation

Pearsan Phone: BOO.G27.72T1

Attn: Inbound Sales & Customer Support Fax: BOO.Z32,1223

19500 Bulverde Road ClinicalCustomersupport@@Pearson.com
San Antonio, TX TE258-3701

Cost

$535.00 (Price current as of April 2014}

Purpose

Measures a broad range of expressive and receptive language skills in school-aged children,
adolescents, and young adults.

Age Range

5 to 21 years

Time

Test administration varies in time depending on the child but on average it usually takes 30 to
B0 minutes

Scores or
Sublests

Subtests: Concepts and Following Directions, Core Language, Expressive Language, Expressive
Vaocabulary, Familiar Sequences 1 and 2, Formulated Sentences, Language Content, Language
Memory, Language Structure, Number Repetition 1 and 2, Phonological Awareness, Rapid
Automatic Maming, Recalling Sentences, Receptive Language, Semantic Relationships.
Sentence Assembly, Sentence Structure, Understanding Spoken Paragraphs, Word Associations,
Word Classes 1 and 2 Receptive, Expressive, and Total, Waord Definitions, Word Structure,
Scores: Core Language Receptive Language, Expressive Language, Language Content,
Language Memary, and Warking Merory; standard scores, peroentile ranks, age equivalents,
and growth scores.

Description

Developed to identify, diagnose, and provide follow-up evaluation of language and
communication disorders in children, adelescents, and young adults. Like the CELF=Preschool
2, the test assesses language content and form in both expressive and receptive language
madalities: CELF-4 includes a subtest for the assessment of pragmatics,

Reliability

The authars evaluated the reliability of the CELF-4 with measures of test-retest, internal
consistency, and interscorer reliability. Results of test-retest reliability with 320 students
yielded high correlations for all age groups' composite scores [90+). However, test=retest
relizbility coefficients for each subtest and each age group range from poor 60 to excellent
[20+] with an average administration interval of 16 days. Measures of internal consistency
revealed higher reliability for the composite scores than for individual subtest scores. Reliability
alpha coefficients range from B9 to 95 for the former and from 70 to .91 far the latter.

Validity

The authors provide evidence of content validity by indicating that they conducted a thorough
review of the literature on the development of language skills of 5- to 21-year-old students.
#s a result, the language skills sampled (e.g., morphology, syntax, semantics) reflect well-
docurmented language constructs. The authors show respanse process validity by showing
that the verbal responses and behaviors required of the examinees to accomplish the tatks
measured language skills by providing a sound rationale for the selection of subtest tasks in
terms of language components and their rules (e.g,, semantics, syntax), language modalities
[receptive, expressive), and cognitive skills (e.g., working memary). The internal structure

of the test was assessed by factor analysis, which yiclded high correlations between the
Core Language score and the other language indexes. In addition, Expressive and Receptive
Language were highly correlated at all age levels and their respective indexes showed
moderate-to-high correlation with other indexes and composite scores,

conlinues
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Table A=22. continued

Norms

Standardized on 2,650 students: 5- to 17-year-olds included 200 examiness at each age level,
17- to 21-year-olds included 50 students for each age year, The sample represented the us
population with respect to age, gender, racefethnicity, geographic region, and parent edwcation
level, In contrast to earlier versions of the test, which included anly nosmally developing
children, about 8% of children in the CELF-4 normative sample were receiving special services
and 7% were diagnosed with speech andfor language disorders. These numbers are consistent
with those reparted by the National Dissemination Center for Children with Disabilities [2003)
and the U5 Office of Education Program (n.d.a, nd.b] for children in special education.

Who Can
Give the
Test?

Professionals with a graduate degree and specific raining in language assessment and
interpretation,

Strengths

Evaluates multiple aspects of language, pragmatics, and memory; available in English and
Spanish,

Concerns

If all subtests are administered, administration time can be lengthy and fatigue of the child
may influence scoring.

Table A=-23. Comprehensive Assessment of Spoken Language (CASL)

Author Elizabeth Carrow-Woelfolk

Publisher Pearson Assessments, PaychCorp

Contact Pearson Phone: BOO.G27.7271

Information | apn: Inbound Sales & Customer Supgart Fax: B00.232.1223
19500 Bulverde Road ClinicalCustomerSupperta Pearson.com
San Antonio, TX 78259-3701

Cost S460.00 (Price current as of April 2014)

Purpose Designed to measure the processes of comprehension, expression, and retrieval in oral language;
assesses lexical and syntactic as well as pragmatic and supralinguistic language skills.

Age Range 3 to 21 years old

Time 30 to 45 minutes for core battery

Scores or Consists of 15 subtests in 4 language structure categories

Subtests Lexicalfsemantic tests: Comprehension of Basic Concepts [age 3:0-4:11, Core Test: age

5:0-6:11, Supplemental Test) Antonyms (age $=12, Core Test, age 13=-21, Supplemental Test),
Synanyms (age 7-12, Supplemental Test; age 13-21 Core Test), Sentence Completion (age
3-21, Supplemental Test), and Idiomatic Language [age 11-21, Supplemental Test]
Syntactic Components: Syntax Construction (age 3=10, Core Test, age 11-21 Supplemental
Test), Paragraph Comprehension of Syntax [age 5-10, Core Test; ages 3-4 and 11-12,
Supplemental Test), Grammatical Morphemes [age 11-12 Core Test; ages 7-10 and 13-
Supplemental Test), Sentence Cormprehension of Syntax [age 11-12, Core Test: age 13-21,
Supplemental Test), and Grammaticality Judgment [age 7-12, Supplemental Test; age 13-21
Core Test]

Supralinguistic component tests: Monliteral Language, Meaning from Context, Inference,
and Ambiguous Seatences

Pragmatic test: Pragmatic Judgment




Table A-23. continwed

Description | Developmentally based battery of oral language tests. It uses a purely linguistic orientation, 5o
the subject does need to know how to read or write-only pointing, single word, or open-ended
verbal responses required, Subtests detigned 1o assess suditory comprehension, receplive,
and expressive spoken English language competence, Provides an in-depth evaluation of oral
language processing systems, knowledge and use of words and grammatical structures of
language, ability to use language to assist higher level cognitive functions, and the contextual/
communicative use of language (pragmatics).

Feliability Test-retest reliabilities ranged from .65 to .95 for the Core Battery scores and .88 to .96 for the
Indices.

Split-half reliability yielded reliabilities of .80 to .20, Split-half reliability yielded relisbilities of
B0 te .90,

Validity The intercosrelation coefficients among CASL tests range from .30 10 .79, low encugh to
suppart the interpretation that sach test is measuring semething unique but high enough to
support their combination to produce the Core Composite and Index scores, (See Chapter 8 in
manual fior complete reporting of intercorrelation coefficients.)

Correlations with other measures of language:
The CASL was correlated with the following: TACL-R (35 examiness aged 510 ta 5:11), OWLS
LC and OE (50 examinees aged 7:10 to 10:11), FRYT-11 (45 examinees aged 7:1 to 10:11)
EVT (45 examinees aged 7:1 to 10:11] [See Chapter & in manual for complete reporting of
these correlations.)
Correlations with measures of cognitive ability:
The CASL was correlated with the following:
K-BIT [52 examinees aged 1420 to 17:9) (See Chapter 8 in manual for complete reporting of
these correlations.)
Construct: Developraental progression of scaores, intercorrelations of tests, and factor structures
of the Indexes show construct validity. (See Chapter 8 in manual for construct validity data.)
Clinical Sample: Differences between means of clinical and control growp in Core Composite
scores in the following areas:
Speech Impairment: 1.5
Language Delay: 12.4%
Language impairment: 1567
Mental Retardation: 32.2°
Learning Disability (Reading): 9.9 (ages 8-11); 14.5° (ages 12-18]
Learning Disability [Undifferentiated): 20.3°
Emotional Disturbance: 9.9*
Hearing Impairment: 26.2
* = significant at 001 level

Norms Marmed on nationwide standardization sample of 1,700 examinees, stratified to match US
census data on gender, racefethnicity, region, and maternal education.

Who Can Professienals with a graduate degree and specific training in language assessment and

Give the interpretation,

Test?

Strengths Easy to administer.

Concerns Black-and-white drawings; occasional scoring incansistencies; not always clear about when to

administer supplemental tests,
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Table A-24. Cottage Acquisition Scales for Listening, Language, and Speech (CASLLS)

Author Elizabeth M, Wilkes

Publisher Sunshine Cottage School for Deaf Children

Contact Sunshine Cottage School for Deaf Children Phone: 210,824.0579

Information | gog g, Hildebrand Ave. Fax: 210.826.0436
San Antonio, TA 78212 info@@sunshinecottage.org

Cast S170.00 [Price current os of April 2014)

Purpose Designed to promaote child language acquisition through assessment, selection of objectives,
instruction planning, and progress monitosing.

Age Range 0 to 8 years, listening age

Tirne: Varies; intended to be an ongoing assessment, to be used in classroom teaching and progress
momnitoring,

Scores or Farms. are available for use with different language developrment levels: Pre-Verbal, Pre-

Subtests Sentence, Simple Sentence, or Complex Sentence, The other form, Sounds & Speech, can be
used at the same time as the language assessment. (Individual skills within each form are
marked as achieved, mastered in some contexts, or generalized to many contexts.)

Description | This assessment gives parents and professionals a deseriptive method for capturing the degres
and speed of a child's language progress. Once the examiner chooses the correct assessment
fooren for the child being assessed, this same form is used over Bime to monitor changes in the
child's language. Each language feature is divided by age ranges based on general knowledge
of child language development [not based on normative information gathered for this
assessrment),

Reliability A

Validity HiA

Morms LT

Who Can Professionals trained in child language acquisition and the speech and language of children

Give the with hearing loss should administer this test.

Test?

Strengths Combines listening, speech, and language measures into one tool, The CASLLS includes
pragmatics as a component of language and can thus be assessed.

Congerns This assessment is not norm-referenced. The CASLLS is an ongeing assessment based on
continuous language sampling and cannot, therefore, give a quick snapshot of a child's
language skills. (There is a time-thoroughness relationship that should be considered.)

3az




Table A-25. |llinois Test of Psycholinguistic Abilities-3 (ITPA=-3)

Authar Donald Hammill, Nancy Mather, and Rhia Roberts
Publisher Pro=Ed
Contact Pro-Ed, Inc. Customer Service:
Information | 700 Shoal Creek Boulevard Phane: 800.897.3202
Austin, Texas 787576897 Fax: B00.397.7633
Publishing Team:
Phone: BOO.ED7.3202
Fax: 800.397.7633
infai@ proedine.com
Cost $£213.00 (Price current os of April 2004}
Purpose Measures children's spoken and written language skills; subtests assess oral language, writing,
reading, and spelling.
Age Range | Sddito 12:1
Time 45 to B0 minutes
SCores or 12 subtests: Spoken Analogies, Spoken Viocabulary, Morphological Closure, Syntactic
Subtests Sentences, Sound Deletion, Bhyming Sequences, Sentence Sequences, Written Vocabulary,
Sight Decoding, Sownd Decoding, Sight Speliing, Sound Spelling.
Description | Based on Charles Osgood™s origingl communication model and adaptations of that model made
by Sarmuel Kirk, James McCarthy, and Winifred Kirk, Underlying assumptions: 1. Language
is an impartant part of a childs development. 2. The essential components of language are
measurable. 3. These lanquage components can be improved through instruction. 4, Instrection
in language is relevant to success in basic school subjects, particularly reading and writing.
Helps determine children's specific strengths and weaknesses among linguistic abilities and
differentiate between children with poor phonelogical eading and/or poor orthographic coding.
Reliability Correlations between subtests. Average coefficients for individual and subtest compaosites are
at 0.90 or greater, except for Ahyming Sequences, 0.79. Time sampling error measured wsing
test=retest, correlations ranged from 0.86-0.99, mean correlation across the test 085 (2 weeks
in between), Intersoorer correlations ranged from 0.95-0.95.
Validity Content-description: Authors provide rationales for format and items, Psychometric and

demographic support is given fior 4 clinical groups. Evidence present to validate content is
in agreement with Osgood's [1957) model. Conventional item analysis data presented and
differential item functiening analysis was done to identify items with bias.
Criterion=prediction: Strong, correlation data comparing ITPA-3 to same child's performance
on either Woodcock-Johnson Psycho-ed. Battery-Revised, Comprehensive Scales of Student
Abilities, Comprehensive Test of Phonalogical Processing, Test of Language Development-
Intermediate: Third ed. All but one subtest demanstrated correlation coefficients of at

least 075,

Construct-identification validity: data showing test correlates as well with child's age,
differentiating between children with different language levels, subtest score inter-
correlations, relationship to school achievement, relationship to intelligence, confirmatory
factor analysis, and subtests correlation to total test performance,

continues
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Table A=25. confinued

Norms. 1,522 children aged 5-12, from 27 states. Selected to reflect nation based on geographic
region, gender, race, rural or urban residence, sthnicity, family income, educational attainment
of parents, and disability status.

Wha Can Professionals with a graduate degree and specific training in language assesement and

Give the interpretation.

Test?

Strengths Psychametsically sound measure of children's psycholinguistic abilities; easy to administer and
seore.

Concerns Interpretation requires knowledge and competence in language development and
psycholinguistics.




Table A-26. MacArthur-Bates Communicative Development Inventories

Author Larry Fenson, Philip 5. Dale, Steven ). Reznick, Donna Thal, Elizabeth Bates, leffery P. Hartung,
Steve Pethick, and Judy 5. Reilly

Publisher Brookes

Contact Customer Service Department Fhone: BOOG3E.3TTS

Information Brookes Publishing Ca. 410.337.9580
Baltimore, MO 21285-0624 http:lfwww.brookespublishing.com

Cost £121.95 [Frice current as of April 2004)

Purpase Evaluates young children's communication skills with norm-referenced parent checklists,

Age Range 8 o 37 months

Time 20 to 30 minutes

Stores or Consists of two forms/subtests: Words and Gestures (8-16 months) and Words and Sentences

Subtests {16-30 months).

Deseription | The infant imwentary generates scores for vecabulary comprehension, vocabulary production,
and use of gestures. The toddler inventory yields scores for vocabulary production and various
aspects of grammatical development. The inventories are completed by parents and rely on a
recognition format rather than requiring parents to recall information.

Reliability All three vocabulary scales and the sentence complexity scales demonstrate high internal
consistency with alpha values of 95 or greater. Test-retest reliability: 8-9+.

Validiby Good facefcontent validity. Concurrent validity was examined by comparing results to child
performance on associated laboratory measures, such s the OWEWT, PLS-4, and Bayley
Expressive Language Scale. These correlations were in the 53 to .73 range, It would not be
expected that correlations would be higher since the inventories assess a broader vocabulary
range than in possible in a picture identification task.

Horms Mormative data are based on 671 infants and 1,142 toddlers from New Haven, Seattle, and San
Diego. 77% of the norming pepulation had at least some colleqe education, indicating a lack
of representativeness of the norming population.

Wha Can Parentfcaregiver inventory.

Give the

Test?

Strengths Can be used to docurnent a child's present language level, to develop intervention goals for
vocabulary development, and to docurment vocabulary changes over time; particularly useful
for a family-centered early intervention approach,

Concerns Inventories should not be used to identify infants or toddlers a5 language delayed, due to the

lack of representativeness in the normative sample.
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Table A=27. Oral and Written Language Scales [OWLS)

Author Elizabeth Carrow-Woalfolk

Publisher Pearson

Contact Pearsan Phone: 800.527.7271

Information | Aten: Inbound Sales & Customer Support Fax: BOO.232.1223
18500 Bulverde Road ClinicalCustomerSupport@ Pearson.com
San Antonio, TX 78258-3701

Cost S409.00 {Price current os of April 2014)

Purpose Designed to assess receptive and expressive language.

Age Range 30w

Tirme 15 to 40 minutes

Scores or 3 scores: Listening Comprenension, Oral Expression, Oral Composite,

Subtests

Description | Listening Comprehension: measured by asking the examinee to select one of four pictures that
best depicts a statement. Oral Expression: assessed by asking the examinee to look at one or
rmore line drawings and respond verbally to a statement by the examiner [ie. tell me what is
happening here and how the mother feels ... . ). Tests not typical of classroom tasks. Examiner can
conduct @ deseriptive analysis of cornect and incorrect responses on the Oral Expression subtest,
different classifications of error types. Computer scoring and interpretation available. Test provides
eppartunity to capture pragmatic and supralinguistic structures of language, connected language.

Reliability Reliability type  LC 0E Oral comp.
Internal .84 87 a1
Consistency
Test-retest JB k1] 85
Interrater - 85 =

Validity Content Validity: Detailed construct definitions and descriptions of the scales are provided.
Construct Validity: Developrental Progression of Scores: Listening Comp, and Oral
Expression Scales, steady increases in mean raw scofes throughout the age range with greater
increases in early years and more gradual changes in later years.
Intercorrelations of the Scales: Moderate intercorrelations between Listening Comp. Scale
and Oral Expression Scale, coefficients range from .54 to 77 [mean = .70); Low enough to
support that each scale measures something unique but high ensugh to support combination
0 produce Oral Composite
Criterion=Related Validity: Administered OWLS to group of individuals with mild-to-
moderate hearing impairment.

Marems 1,795 subjects ranging in age from 3-21 years. Grouped by 6-month age intervals. Sample
representative of the ULS. population for gender, geographical region, race/ethnicity, and SES.
Naorrms established by age level,

Wio Can This test should e administered by a professional trained in standardized assessment of

Give the children, ingluding but not limited 1o speech-language pathologists.

Test?

Srenglivs Both Listening Comprehension and Oral Expression subtests constructed on 3 basis of a strong
thearetical foundation; the Lest is fairly easy to administer,

Concerns Because there are no sublests, it does not help identify a child's language strengths and weaknesses.




Table A-28. Preschool Language Assessment Instrument-2 (PLAI-2)

Author Marion Blank, Susan A. Rose, and Laura J. Berlin

Publisher Pro-Ed

Contact Fro-Ed, Inc. Customer Service:

Information | @200 Shoal Creek Boulevard Phone: B00.897.3202
Aurstin, Texas 7R7S7-6897 Fax: 8003977633

Publishing Team:
Fhone: B00.897.3202
Fax: B0O.397.7633
info@proedine.com

Cast £236.00 [Price current os of April 2014)

Purpuse Developed to test a preschood child's discourse skills across 4 different fevels of abstraction and
twid rmodes of response.

Age Range 30to 5N

Trme 30 minutes

Scores or Subtests: matching, selective analysis, reordering and reasoning.

Subrests Scares: scaled scores, percentile rank, age equivalent, and discourse ability standard score
[calculated from two modes of response: expressive and receplive).

Description | Assesses how effectively a child integrates cognitive, linguistic and pragmatic components to
deal with student-to-teacher verbal exchanges, Looks at how a child understands and answers
different levels of abstract questions.

Reliability Feliability coefficients of .80 and above were obtained for the Receptive and Expressive
Subtests and the Discourse Ability Score across content and time sampling.

Walidity Based on information from the examiners manual, the FLAI-2 is a valid measure of children's
discourse skills.

Naorms Mormed on a sample of 463 children in 16 states. Data were collected between spring 1989
and fall 2000, The characteristics of the sample with regard to geographic region, gender, race,
ethnicity, Family income, educational attainment of parents and disability were compared to
those reported in the Statisticol Abstract of the United States (1993) for the preschaol-age
population. The comparison demanstrates that the PLAL-2 sample is representative.

Whao Can Anyone who is reasonably competent in the administration of tests in education, language,

Give the and psychology.

Test?

Strengths Questions are based off what may be seen in the classreom; includes a nonstandardized
assessment which provides diagnostic information about two pragmatic aspeets of a child's
communication: adequacy of response and selected interfering behaviar,

Concerns Does not give detailed language information. {Should be used in conjunction with another

language test such as the PLS-4 or CELF=Preschool 2.)
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Table A=29, Preschool Language Scale-4 (PL5-4)

Author Irla Lee Zimmerman, Vialette G. Steiner, and Roberta Evatt Pond

Publisher Harcourt Assessment Inc.

Contact Pearson Phone: BOO.B27.7271

Information | agin: Inbound Sales & Customer Suppart Fax: BOO.232.1223
18500 Bulverde Road ClinicalCustormerSupport @ Pearson.com
San Antonio, TX 782589-3701

Cast Kit with Manipulatives: $438.25 [Prices current as of April 2004}

Purpose Designed to identify children who have a language disorder or delay.

Age Range | Birth to 611

Time 20 to 45 minutes

Seores of Consists of 2 core subscales, Auditory Comprehension subscale (AC) and Expressive

Subtests Communication subscale (EC); Supplemental Instruments-Language Sample Checklist,
Articulation Sereener, and Caregiver Questionnaire. 3 scores: AC, EC, and Tortal Lang (TL).

Description | Manipulatives needed for test: medium-sized ball, 5 blocks, 2 small bowis, box with lid,
bubbles, 2 senall toy cars, a cloth, crackers, 3 small cups, 3 keys on a key ring, paper sandwich
bag, 3 plastic spoons, rattle, squeaky toy, teddy bear, several age-appropriate booksftoys,
watch with a second hand, and a windup toy.

Reliability Test-retest subscale stability coefficients 0.82-0.95. Cronbach's alpha ranged 0.81-0.91 for
TL seore. Standard error of measurement reliability coefficient ranged 0.66-0.97, with means
of 0.86 on AC, 0.91 on EC, and 0,93 for TL Inter-rater reliability at $8% (only scores on
open-ended tasks used, don't know which tasks considered open-ended). Large differences
in amount of time taken to administer and score the test. Possible inconsistencies in
administration,

Validiry Elicits similar responses, scoring, and interpretation as the Denver |l which assesses language
developrent level in children, Correlation between PLS-3 and PLS-4 0.65 (AC) and 0,78 [EC).
Extensive expert checks throughout instrument development.

Morms 2,400 children who could speak and understand English. Data were collected at 357 sites in 48
states. Age and gender represented equally, Sample stratified based on 2000 Census data by
ethnicity, SES, and geography. 13.2% participants identified with conditions/diagnoses.

Who Can The core subscales (AC and EC) should be administered and scored by qualified users who

Give the might include speech-language pathologists, early ehildhood specialists, psychologists,

Test? educational diagnosticians, and others with training in assessment,

Strengths Child friendly; colorful, appealing pictures and toys; item analysis; available in English and
Spanish,

Concerns Concerns over consistency of administration and scoring; some concern that scores may be
inflated wien compared to other language tests,

388




Table A-30. Preschool Language Scale, Sth Edition (PL5-5)

Author Irla Lee Zimmerman, Violette G, Steiner, and Aoberta Evatt Pond

Publisher Harcourt Assessment Ine.

Contact Pearson Phone: BOOUGZT.TZTI

Infarmation | ppn: Inbound Sales & Customer Support Fax: 800.232.1223
19500 Bulverde Road ClinicalCustomerSupport @ Pearson.com
San Antonio, TX T8259-3701

Cost Kit with Manipulatives: $350,00 [Prices current as of Apnil 2014)

Purpase Designed ta identify children wha hawve 2 language disorder or delay. PLS-5 revised most of the
questions [25% of the questions are new, 50% are modified from Pi5-4, and only 25% of the
questions remained unchanged). These new and changed test items are supposedly easier to
administer and score.

Age Range Birth to 7:1

Time 45 to 60 minutes

Seores or Total language, auditory comprehension, expressive communication standard scores, growth

Subtests scores, percentile ranks, language age equivalents.

Deseniption | Manipulatives needed for test: medium-sized ball, & blacks, 2 small bowls, bubbles, 2 small
toy cars, a washcloth, crackers, 3 small cups, 3 keys on a key ring, 3 plastic speons, 2 rattle,
squeaky duck, plastic teddy bear, comb, paper, pitcher, opaque box with lid, sealable plastic
bag, several age-appropriate booksfteys, watch with a secand hand, and 3 windup toy,

Reliability Split half reliabilities range from B0 to 97 Sensitivity for the Total Language score is .83;
specificity is B0,

Validity MA

Nosms Narms are reported for 3-menth intervals for children birth to 11 manths and G-month
intervals for ages 12 months through 7 years, 11 months. Normed on 1,400 children who
could speak and understand English. Data were collected in over 45 states. Sample stratified
based on 2008 census data by ethnicityfrace, region, and level of caregiver education. Included
participants identified with canditions/diagneses.

Wha Can The core subscales [AC and EC) should be administered and scored by qualified users who

Give the might include speech-language pathologists, early childneod specialists, psychologists,

Test? educational diagnesticians, and others with training in assessment,

Strengths Child friendly; colorful, appealing pictures and toys; item analysis; available in English and
Spanish.

Concerns Concerns over consistency of administration and scoring; some concern that scores may be

inflated when compared to other language tests,
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Table A-31. Receptive-Expressive Emergent Lanquage Test, 3rd Edition (REEL-3)

Author Kenneth R. Bzoch, Richard League, and Virginia L Brawn

Publisher Pro-Ed

Contact Pro-Ed, Ine. Customer Service:

Infarmation | gonn Shoal Creek Boulevard Phone: B800.897.3202
Awstin, Texas TBTS7-6897 Fax: B00.397.7633

Publishing Team:
Phone: 800.897.3202
Fax: 8003377633
info@@proeding.com

Cost SN16.00 (Price current os of May 23, 2011)

Purpose Designed to identify babies or young children with delayed language acquisition, to determine
discrepancy between receptive and expréssive processes of emergent language, and to
document intervention effects.

Age Range | Ages O to 36 months

Time 20 to 30 minutes
Scores or Receptive Language Ahility, Expressive Language Ability, Language Ability,
Subtests

Deseription | The Receptive-Expressive Emergent Language Test, 3rd Edition (REEL-3) is a test designed to
assess the receptive and expressive emerging language abilities of children from birth 1o 36
months of age. The REEL-3 assesses two components of emergent language: receptive and
expressive language. The REEL-3 also includes a vocabulary inventory and supplementary
questions, the purpose of which is to further probe the informant's understanding of the infant's
or young child's emergent language abilities, The REEL-3 uses structured questions presented (0
parents, quardians, of caregivers who are very familiar with the child's lanquage behaviors [ie.,
informants). The REEL-2 has 66 questions to be answered by the informant regarding expressive
language and 66 questions 1o be answered by the informant regarding receptive language.

Retiability Reliability was assessed with internal consistency, test-retest reliability, and inter-rater reliability
cocfficients. Coefficient alphas ranged from .71 [for 3-month-olds on the Expressive Language
subtest] to .98 [for 36-manth-olds on the Expressive Language subtest and the Language Ability
Composite score] with 3 mean of 92, 93, and .93 for the Receptive and Expressive Language
subtests, and the Language Ability Composite score, respectively. Test-retest reliability was
evaluated by assessing 44 infants and toddlers aged O to 36 months of age. The correlation
coefficients for the Time 1 and Time 2 administrations of the Receptive and Expressive
Language subtests and the Language Ability Composite were 89, 78, and 80, respectively.
Inter=rater reliability was assessed wtilizing Cohen’s kappa. The kappa values ranged between
68 and 1.00 [mean of 89), and .79 and 1.00 [mean of .84) for the Receptive and Expressive
Language subtests. The mean kappa score for the Language Ability Composite was 98,

Validity Validity was assessed with content validity [including item rationale, conventional item
analysis, and differential item functioning analysis), criterion-related validity, and construct
validity, Content validity was demonstrated by comparing test questions to items on other
similar measures. Criterion-related validity was examined by comparing the REEL-3 with the
DAYC. The correlation coefficients between the standard scare on the DAYC Communication
subtest and the standard scores from the Receptive and Expressive subtests, and the
Language Ability Composite score were 55, .62, and .57, respectively. Construct validity was
demonstrated using both age and growp differentiation.
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Table A-31. continued

Horms The REEL-3 was standardized with a norming group of 1,112 infants and young children frem
32 states with 91% of the sample having no disability, 2% having language disabilities, and
T4 having ‘other disabilities. The normative sample was very similar to the demographic
characteristics of the population of the United States.

'ﬁ!hu Can This test should be administered by a professional trained in standardized assessment of

Give the children with hearing loss, incleding but not limited to speech-language pathologists and

Test? teachers.

Strengths Cost-effective evaluative and diagnostic tool for measuring earky receptive and expressive
language development.

Concerns Because this tool is an infarmant questionnaire, responses may be biased, and not indicative of
true performance,

Table A-32. The New Reynell Developmental Language Scales (NRDLS)

Author Joan K. Reynell and Christian P. Gruber

Publisher Western Psychological Services

Contact Western Psychological Services Phone: BO0.648.8857

Information 12031 Wilchire Bhd. Fax: 3104787838
Los Angeles, CA 30025-1251

Cost $1.320 complete kit (Price current as of April 2014)

Purpose Developed to measure verbal comprehension and expressive language skills.

AgeRange | Zto 76

Time 0 minutes

Stores o Verbal comprehension and expressive language scores.

Subtests

Description | There are 134 test items (67 Verbal Comprehension, 67 Expressive Language). Objects are
arranged in a series of scenes or vignettes, There are no basal or ceiling rules. This test is useful
in evaluation language processes in children who show delayed development, or physical or
peychological disabilities. It identifies the nature and extent of each child's language disability,

Reliability Internal consistency reliability coefficients: Verbal Comprehension and Expressive Language
scales: 0.90, same 0.80s, for children 3-6 to 4-11 coefficients in the 0.BOs, coefficients for
children 5=0 to 8=11 below 080,

Validity Criterion-related validity evidence [concurrent and predictive] was weak. Comes from study
with New Zealand children aver a decade ago. Limited applicability for American children.

Narms Standardized on a sample of 619 children aged 1-0 through 6-11. Children were selected
[monrandornly) by geographic region, ethnicity, parent education level, and sex.

Who Can Individuals experienced in language development and assessment.

Give the

Test?

Strengtis Engaging stimulus materials; most reliability at youngest age levels,

Concerns Technical inadequacies; limited validity and data to support adequacy of test as a diagnostic teal.
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Table A-33. Rossetti Infant-Toddler Scale

Author Louis Rossetti

Fublisher LinguiSystems

Contact LinguiSystems, Inc. Phone: 800.776.4332

Information | 3100 4th Avenue Fax: BOO.577.4555
East Moling, IL 61244 USA serviced@ linguisystems.com

Cost $108.95 (Price current as of Agvil 2014)

Purpose Assess commenication in the birth to three population through direct observation, elicited
behavior, or caregiver's report. Assesses preverbal and verbal areas of: interaction-attachment,
pragmatics, gesture, play, language comprehension, & language expression; includes parent
questionnaine.

Age Range Birth to 3/Birth to prek

Time About 45 minutes

Scores or Areas pssessed: Interaction-Attachment, Pragmatics, Gesture, Flay, Language Comprehension,

Subtests Language Expression.

Description Assesses preverbal and verbal areas of communication and interaction, provides an gvensiew
of the child's developrment; monitors early language development, Allows clinician to gather
information by: direct observation of the behavior, elicit the desired behavior, and parent
reporting of the behavior,

Reliability KA

Validity A

Norms MiA

Who Can This test should be administered by a professional trained in assessment of child language.

Give the including but not limited to speech-language pathologists,

Test?

Strengths Can assess preverbal and verbal aspects of infants’ and toddlers' communication development;
available in English and Spanish.

Concerns Parent responses may be biased; may not reflect actual behavior of the child.
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Table A-34, Structured Photographic Expressive Language Test, 3rd Edition (SPELT-3)

Author

Janet |. Dawson, Connie E. Stout, and Julia A Eyer

Publisher

Janelle Publications

Contact
Infoematian

Janelle Publications Fhone: 800.888.8834
P.O. Box 811 Fax: 8157564793
Dekall, IL 50115 infod@jancllepublications.com

Cost

$£199,00 (Price current os of April 2014]

Purpose
Age Range

Designed to examine expressive use of morphology and syntax.
Ages 4 to 9:1

Time

20 minutes

Scores or
Subtests

Total score only.

Description

The Structured Photographic Expressive Language Test, 3rd Edition [SPELT-3] is an individually
administered 53-item assessment tool that measures a child's generation of specific
morphelagical and syntactic structures. It is designed to elicit responses from children through
the use of structured familiar visually and auditorily presented stimuli, The SPELT-3 is intended
far use in identifying children whese performance is substantially below their age-equivalent
peers in morphosyntactic structures, to note strengths and weaknesses in individual children,
and for use in assessing morphosyntax development of children whe may speak an African
American English dialect.

Refiability

Evidence of score consistency is represented in test-retest, interjudge (iLe., rater) reliability, and
internal consistency. Test-retest reliability with 8 median interval of 11 days was 94. Inter-
rater reliability was achieved by having two judges independently score a sample of B5 females
and 101 males from eight states, Inter-rater correlations ranged from .97 to .99, Internal
consistency estimates on the standardization sample ranged from .76 to .92, with a median
reliability estimate of 86,

Validiry

Validity for the SPELT-3 was established using content, construet, and concurrent validity.
Content validity relied on reviewing existing research on children's development of
marphalogical and syntactical processes relative to the SPELT-1l iterns, One means of
evaluating the content was to compare items in the SPELT-3 to items in the Index of
Productive Syntax [Scarborough, 1990), 3 widely used instrument used to analyze spontaneous
language in clinical and research settings. The authors reported relevant overlap as evidence
of content validity, Because the SPELT-3 is developmental in nature, the authors posited that
an increase in age could be expected to parallel an increase in scores: evidence of construct
validity. As expected, on the SPELT-3 test scores increased with age. Concurrent validity was
established by using the Comprehensive Assessment of Spoken Language (CASL; Carrow-
Woolfolk, 1999) as the criterion measurs, The correlation between the two measures was 78,
indicating substantial overlap between the measures.

Norms

The SPELT-3 was normed on 1,580 children 4 through 9 years of age from 20 states
representing four major geographic areas of the United States: West, South, Northeast, and
Midwest. Demographically, the distribution of the norming sample reflected closely African
American and White ehildren but underrepresented Hispanics. Approximately 7% of the
sample was identified as Language Impaired,

continues
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Table A-35. Teacher Assessment of Spoken Language (TASL)

Author Jean Sachar Moog and Julia J. Biedenstein

Publisher The Maog Center for Deaf Education

Contact The Moog Center for Deaf Education Phone: 314,6892.7172

Information | 12300 Seuth Forty Drive Fax: 314.692.8544
St. Louis, MO 63141 publication @ moogeenterong

Cost £26.95 (manual), $10.00 (package of 10 rating and reference forms) (Prices current as of April
2014)

Purpose Designed to document the development of sentence structure in children with hearing loss.

Age Range | Not specified [but intended for use in school setting)

Time Varies: ideally, completed ower a span of several days/weeks.

So0es of Scores given within S levels of development: Level 1 [Single Waords and Word Combinations),

Subtests Level 2 [Simple Sentences of Three or Mare Wards], Level 3 [Simple and Complex Sentences of
& or Mare Words), Level 4 (Complex Sentences of 8 or More Words, containing 2 verb forms),
Level & [Very Complex Sentences of 10 or More Wards, containing 3 verb forms).

Description | The test includes the TASL Rating Form and the TASL Syntactic Elements Reference Form. The
teacher uses the Rating Form to evaluate the child's current level of sentence production as
well a5 set goals for the year, The developers intend the Rating Forem to be completed and
updated three times per year: once in the beginning of the school year, once in the middle, and
ance at the end. To administer the TASL, the teacher determines the child’s development level
based on child’s spontaneous use of sentence structure within a language sample. (Note: the
language sample Is not intended to be brief, but rather 3 continuous sample taken over time
in arder to capture the structures a child uses within a variety of communication situations.)
The teacher then marks the elements under the level as emerging {used in 509 of obligatany
contexts) or acquired [used eonsistently). Using his or her own understanding of what progress
should be expected for the child, the teacher then sets goals for acquisition for the rest of
the school year, either within the same developmental level or one above. The accompanying
Syntactic Elements Reference Form contains a list of examples for each element and can be
used either as 2 tool for developing lesson plans or a5 a way to record a child's progress.

Reliability | Mja

Validity A

Mosms MiA

Who Can The test is designed to be given by the child's classroom teacher; teacher should be

Give the comfortable in analyzing grammatical features of child language.

Test?

Strengths This test allows for capturing a child’s usage of varied syntactic elements, monitoring change
over time, and setting individual goals.

Concerns Mormative information is not available. Therefore, teachers cannot select abjectives for a child

based on a normative sample. Also, the test can take a long time to administer. While the test
account for use of complex syntax at its higher levels, it does not differentiate different types
of clauses; in terms of language development, this classification of complex syntax only offers
limited information.
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Table A-36. Test of Early Language Development, 3rd Edition (TELD-3)

Author Wayne P. Hresko, D. Kim Reid, and Donald D. Hammill

Publisher Pro-Ed

Contact Pro-Ed, Ine. Customner Service:

Infarmation | g7n0 Shoal Creek Boulevard Phone: 8008873202
Austin, Texas 78757-6897 Fax: B00.397.7633

Publishing Team:
Phone: 800.897.3202
Fax: B800,387.7633
infoddproedinc.caom

Cost £341.00 [Price current as of April 2014)

Purpose * |dentify candidates for early intervention.

* |dentify strengths and weaknesses of individual children.

* Document children's progress as a consequence of early language intervention program.
* Serve a5 research tool for language development in young children.

= Accompany other assessments.

Age Range 20t M

Time 15 1o 45 minutes

Scores of Receptive Language, Expressive Language, Spoken Language Quotient.

Subtests

Description Designed to measure the early development of spoken language in the areas of receptive and
expressive language, syntax, and semantics,

Reliability | Extensive studies of test reliability (coefficient alpha, testfretest, immediate test/retest with
eguivalent forms, and interscorer] support the use of the TELD-3 with indnidual students.

Validity Content-description validity was established through careful selection of items, contralled
vocabulary, construct review by a panel of language experts, conventional item analysis,
differential item functioning analysis, and form equivalence. Criterion-prediction validity
wiars established by correlating TELD-3 standard scores with a variety of widely recognized
measures of language ability [ie.. CELF Preschool, EOWEVT, FLS-3, PRVT-Revised, ROWFVT, and
TOLDP-3). Construct-identification validity was established by studying (a] the relationship of
the TELD-3 standardized scores with age, 10, and academic achievement and (b the ability
of the TELD-3's standard scores to differentiate groups with known language problems from
those without such problems,

Morms Normed on 2,217 children during 1990-1991 and 13861997 fram four regions of US, 35
states. Organized by geographic area, gender, race, urban/rural, ethnicity, income, parental
educational background, disahility status, and age.

Whe Can Examiner should have knowledge of test statistics, administration of standardized measures,

Give the test scoring, and score interpretation,

Test?

Strengths Clear test materials, manual easy to follow, later versions revised some reviewers' prior
concerns, relatively short test time, flexibility in administration.

Concerns. Some reviewers feel that test does not provide extensive evidence to support purposes (ie.,
appropriate refers for eady identification).




Table A-37. Test of Language Development-Intermediate: 3 (TOLD-1:3)

Author

Donald D. Hammill and Phyllis L Newcomer

Publisher

Pro-Ed

1

Contact
Infarmation

Pro-Ed, Inc. Customer Service:
87040 Shoal Creek Boulevard Phone: 800.897.3202
Austin, Texas 78757-6897 Fax: 800.397.7633
Publishing Team:
Phone: BOO.B97.3202
Fax: BOOUIS7. 7633

info@proedinc.com

Cost

$239.00 (Price current os of April 2004)

Purpose

To determine strengths and weakneties in language skills.

Age Range

Ages B to 1711

Time

30 to B0 minutes

Scores or
Subtests

12: General IntelligencefAptitude Quotient, Spoken Language Ouotient [SL0), Listening
Quotient (LiQ), Speaking Quatient (SpA), Semantics Quotient (SeQ), Syntax Quotient (SyC),
Sentence Combining (SC), Picture Vocabulary (PV], Waed Ordering (W0, Generals (GL],
Grammatic Comprehension [GC), Malapropism (MP).

Description

The TOLD-I was originally developed to bridge the age gap between the Test of Language
Development-Primary [TOLD-F), intended to examine the language development of children
between the ages of 4:0 and 8:11 years, and the Test of Adolescent Language (TOAL), intended
to examine the language development of children between the ages of 12:0 and 18:5 years.
The TOLD-1:3 includes a new subtest, Picture Viocabulary, that replaced the Vocabulary subitest.
The other subtests remain the same. The TOLD-1:3 assesses overall spoken language, semantics,
syntax, listening, and speaking.

Refiability

Reliability was examined with internal consistency and test-retest correlation coefficients.
Cronbach's coefficient alphas for 8-, 9=, 10=, 11=, and 12-year-old participants ranged from
JBOD to 97 for the subtests (Mdn = 88), The coefficient alphas for the composites were
considerably larger ranging from 92 to 96 (Mdn = 94). Coefficient alphas were gencrated

for the subgroups within gender, ethnicity, and disability status which resulted in coefficients
ranging from .70 to 87 for the subtests and .90 to 87 for the composites. Test-retest reliability
coefficients ranged Between 83 to 93 for the sublests and .94 and .96 for the cormposites.

Validity

Validity was examined using content, criterion-related, and eonstruet validity. Content validity
was demonstrated by having professionals rate the test items. Criterion-related validity was
assessed by correlating the subtest and compasite scores an the TOLD-1:3 and the TOAL-3,

The coefficients ranged from .58 to 86 for the subtests and .74 and .88 for the composites.
The correlation coefficient between the Spoken Language Quotients for the TOLD-1:3 and the
TOAL-3 was quite large [85). Construct validity was evaluated in multiple ways, Subtest scores
were shown to increase with age, disability groups were shown to be differentiated from non-
disability groups, and subtest correlation cosfficients ranged from .38 to 63 showing that the
subtests are measuring a similar construct (language ability).

Maeims

The TOLD-173 was normed with 779 children from 23 states. The narming sample closely
approximated the US Bureau of the Census information with regard to geographic area,
gender, race, residence [urban vs. rural), ethnicity, family income, parents’ edutational
attainment, age, and disability status (i.e., no disability, learning disability, speech-language
disorder, mental retardation, other].

continues
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Table A=-37. continued

Whe Can This test should be given by a professional trained in standardized assessment of children,
Give the including but nat limited to speech-language pathologists and audiologists,

Test?

Strengths Carefully constructed test of language ability.

Concerns Can be lengthy to administer.




Table A-38. Test of Language Development-Primary: 3 (TOLD-P:3)

Author Phyllis L Mewcomer and Donald 0. Harmmill

Publisher Pro-Ed

Contact Pro-Ed, Inc. Customer Service:

Infarmatien | 700 Shoal Creek Boulevard Phone: 800.897.3202
Austin, Texas 78757-6897 Fax; 800.397.7633

Publishing Tearn:
Phone: 800.897.3202
Fax: B800.397.7633
info g proedine.com

Cost $68.00 [zet of 25 record forms: new test version available, therefore this version cannot be
purchased). (Price curmrent s of May 24, 2011}

Purpose To determine children's specific strengths and weaknesses in language skills.

Age Range | Ages 420 to 8:11

Tiemee B0 minutes

Scores or 15: Subtests [Picture Vocabulary, Relational Viocabulary, Oral Viocabulary, Grammatic

Subtests Understanding, Sentence Imitation, Grammatic Completion, Word Discrimination (Optional],
Phonemic Analbysic [Optional]), Word Articulation [Optional]); Composites (Listening,
Organizing, Speaking, Semantics, Syntax, Spoken Language).

Description | This test measures receptive and expressive language skills of children in major linguistic areas
[s=mantics, syntax, and phonglogyl.

Refianility | The internal consistency of the subtests is in the B0 to low 80 range, whereas compasite data
are in the low .90 range. The overall Spoken Language Composite internal consistency is 35
or higher acrass all ages, The test-retest reliability estimates for the TOLD-P:3 aver 3 4-month
interval are somewhat lawer, but acceptable, ranging from .81 to 92, Inter-rater reliability is
reported to be uniformly high (93] across all scales.

Validity Content validity was investigated qualitatively, through item reviews, as well as quantitatively
by using classical item analysis and differential item functioning analysis. Generally, the
results support @ high degree of content validity, although there is limited iverm difficulty at
ages 4 and 5. Criterion-related validity was examined by correlating scores from the TOLD-P:3
with those from the Bankson Language Test, 2nd Edition, for 30 primary age students.
Unifarmly high correlations were found supporting convergent validity. Construct validity
was investigated through documentation of age differentiation, group differentiation, sublest
interrelationships, factor analysis, and item validity.

Marms The TOLD-P:3 was standardized on 1,000 children between the ages of 4 and B, with all data
collected in the spring of 1996, The normative sample closcly approximates the 1980 US
Census data on most demographic variables, including geographie region, gender, race, rural
versus urban status, ethnicity, educational attainment of parents, and disability status. There
was 3 glight overrepresentation of lower income families.

Wha Can This test should be administered by a professional trained in standardized assessment of

Give the childhood language, including but not limited to speech-language pathologists and teachers.

Test?

Strengths Full-color pictures make test more appealing,

Concerns Does not address all aspects of language, such as pragmatics.
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Table A-38. Test of Semantic Skills Primary (TO55-F)

Author Linda Bowers, Rosemary Huisingh, Carolyn LoGiudice, and Jane Orman
Publisher LinguiSystems
Contact LinguiSystems, Inc, Phone: BOO.7764332
Infarmation | 400 ath Avenue Fax: 800.577.4555
East Moline, IL 61244 USA serviced@linguisystems.com
Cost $169.95 (Price current os of April 2014)
Purpose Analyze the receptive and expressive semantic skills that are crucial for canversation, reading
comprehension, and academic achievement,
Age Range Ages 4 to B; Grades Prek to 3
Time 25 1030 minutes
Scores or Identifying Labels; Identifying Categories; ldentifying Attributes; Identifying Functions;
Subtests Identifying Definitions; Stating Labels; Stating Categories; Stating Attributes; Stating
Functions; Stating Definitions,
Description | The TOSS-F assesses a child's semantic skills with five receptive and five expressive tasks.
The parallel subtests allow for analysis and comparison of verbal and nonverbal performance.
Children respand to 20 picture scenes designed to represent aspects of everyday life that are
familiar and important. Test items also emphasize vocabulary that is meaningful and relevant
1o the experiences of children, The multiple guestion types in the TOSS-F give subjects ample
opportunities to demanstrate the flexibility, diversity, and richness of their language.
Reliabiliby Reliability Studies:
= SEM
= Test-Retest
- Reliability Based on Itern Homogeneity (KR20)
Validity Validity Studies:
= Contrast Groups [t-values): Test discriminates between subjects with normal language
develoment and subjects with language disorders.
- Point Biserial Correlations
= Subtest Intercorrelations
- Correlations Between Subtests and Total Test
Norms This test was normed on 1,510 subjects randomly selected with consideration for race, gender,
age, and regional geographic representation, Subjects included in the study: regular education;
all socipeconomic levels; White, Black, Hispanic or Lating, Asian, and other groups.
Who Can The test should only be administered by a trained professional familiar with children’s
Give the language disorders (e.q., speech-language patholegist, psychologist, teacher of students with
Test? learning disahilities, special education consultant, etc).
Strengths Easy to usefadminister.
Concerns Limited revicw/rescarch on this test.




Table A-40. The WORD Test 2: Elementary

Authpr Linda Bowers, Rosemary Huisingh, Carolyn LoGiudice, and Jane Orman

Publisher LinguiSystems

Contact LinguiSystems, Inc. Phone: BOO.776.4332

Information | 3100 4th Avenue Fax: BOO.577.4555
East Moline, IL 61244 USA service @linguitysiems.com

Corst $159.95 (Price current a3 of April 2014}

Purpose Designed to assess expressive vocabulary and semantics.

Age Range | Grades 1 to B; Ages 620 to 11:M

Time 30 minutes

Scores or Associations; Synonyms; Semantic Absurdities; Antonyms; Definitions; Multiple Definitions;

Sulbtests Total.

Description | The WORD Test 2 Elementary is a diagnostic test of expressive vocabulary and semantics,

[t assesses students’ grasp of the semantic relationship among words and how effectively
students store, recall, and use vocabulary. Categorizing, defining, verbal reasoning, and
ehoosing appropriate words are all indicative of a subject’s grasp of semantic attributes, The
specific tasks of The WORD Test 2 Elementary are constructed to yield information about these
areas of expressive language and to assist the professional in identifying areas of strength and
weakness in a child’s language.

Reliability Test-retest reliability coefficients and SEMs for each task and the total test at 6-month age
intervals are reported, However, the time interval between the two testings is not mentioned.
The lowest test-retest reliability coefficient is .37 in the Flexible Word Use task for the 11
years to 11 years, 5 months age group. The manual explains that several reliability indexes
fray be bow because of the restricted scoring range of the group, On the other hand, test users
should keep in mind that reliability indexes might be high for the young age groups. The KR20
estimates of internal consistency reliability for each task are also presented, ranging from
63 to B4, The manual reports 97.8% agreement in seoring six protacols among nine speech-
language pathalogists.

Validity Correlations among the tasks average greater than .90, indicating that the different tasks may
not necessarily test different language functions. Contrasted-groups validity information was
obtained by comparing a sample of students from the normative population with a ‘matched
sample’ of language-disordered students receiving special services.

Norms Thiis test was normed on 1,940 subjects. Demographics reflect the national school population
demagraphics from the 2000 National Census. Test performances reflect typically-achieving
students as well as those in subgroups found in the school population. Subjects included in
the study: regular education; special education; language disorders; White, Black, Hispanic or
Lating, Asian, Pacific Islander, and Native American groups. Subjects excluded from the study:
ESL students with limited English proficiency; degree of hearing loss.

Wha Can The test should onby be administered by a trained professional familiar with language disorders

Grve the {e.g. speech-language pathologist, psycholagist, teacher of the learning disabled, special

Test? education consultant].

Strengths Easy to administer/record,

Concerns Some feel that there should be ceiling rules in scoring this test, especially in certain subtests
wiich may be more difficult for younger or delayed children,
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Table A-41, Test of Early Reading Abilities-3 (TERA-3)

Author D, Kim Resd, Wayne P. Hresko, and Donald D, Hammill

Fublisher Pearson Assessments

Contact Pearsan Phone: BOO.G27.7271

Infermation | aten: Inbound Sales & Customer Support Fax; 800.232.1223
19500 Bulverde Road ClinicalCustomerSupport @@ Pearson.com
San Antonio, TX 78259-3701

Cost S$316.00 [Price current as of April 2014)

Purpose Assesses mastery of carly developing reading skills; five identified purposes: [a) identify
children who are below peers in reading development; (b) identify strengths and weaknesses of
individual children; {c) document progress as a result of early reading intervention; (d) serée as
a measure in reading research; (e) serve as one component of a comprehensive assessment.

Age Range I6to 86

Time 30 minutes

Seores or Raw scores, age and grade equivalents, percentile scores, standard scores, and confidence

Subtests scores for three subtests: Alphabet, Conventions, and Meaning, Overall Reading Quotient also
caleulated.

Description Assesses the mastery of emergent literacy skills in young children.

Reliability Test-retest reliability (interval of 2 weeks) resulted in correlation cosfficients near B8,
maost comparisons near 92, Interscorer reliability near 99, Content sampling, Subtest I,
Conventions, demonstrates lower reliability [ 83) compared to other subtests [about 90) and
Reading Composite [95),

Validity Content validity established using reviewing research, comparing lists of emerging reading
behaviors, subjecting items for expert examination, employing a conventional item analysis,
and a differentral item functioning analysis. All supported that items on TERA-3 represent
behaviors consistent with those expected for emerging readers and without bias,

Norms Relatively small norm sample, n = 875. Matched to the general school- age population
[gender, race, ethnicity, SES, disability, and urbanjrural). Representative of regions across
the LS.

Who Can Nonclinical staff can administer, but authors recommend formal training in assessment with a

Give the basic understanding of testing statistics, and general procedures regarding test administration,

Test? scoring, and interpretation,

Strengihs Accomplishes stated purposes; useful to combine with other assessments; easy to administer
and score; based on modern reading theory.

Concerng Validity depends on specific use in @ given situation,




Table A-42. Test of Preschool Early Literacy (TOPEL)

Futhor Ronald A, Madle
Fublisher Pro-Ed
Contact Pro-Ed, Inc. Customer Service:
Information 8700 Shoal Creek Boulevard Phone: BO0.897.3202
Austin, Texas TE757-6887 Fax: BO0.397.7633
Publishing Team:
Phone: 800.897.3202
Fax: 800.397.7633
infogproedine.com
Cost $247.00 (Price current s of Apsil 2014}
Purpose Designed to identify preschoolers who are at risk for literacy problems, allowing early
mterdention.
Age Range | 3:0 10 5:11
Time 25 to 30 minutes
Scores or Frint Knowledge, Definitional Vocabulary, Phonological Awareness; three sublests are
Subitests combined to form a measure of emergent literacy skills: the Early Literacy Index [ELI).
Description | Measures abilities associated with early literacy. Identifies children at risk for literacy
problems, assists with documenting progress in literacy intervention programs, and provides a
research measure of early literacy skills.
Reliability ELl internal consistency coefficient of .96 (95 to 96). Phonological Awareness coefficient
1.87) is bower but still acceptable, Test-retest for the ELI over 2 weeks was 91, with a mean
increase of 3 standard score points. The subtests showed 0-8-point increases on retesting with
coefficients from .81 to B3, Interscorer agreement ranged from 96 for Print Knowledge to .58
for the ELL
Validity Authors provide review of professional literature on emergent literacy, demonstrating
a consensus that skills in the areas of oral language, phonotogical awareness, and print
knowledge serve a5 the cornerstones for learning to read and write, Authors provide rationale
for selection of subtests, farmats, and item content, citing both theory and empirical
research, Conventional item analyses conducted, Criterion-prediction validity: all subtests and
composite had large to very large [59-.77) relationships with the other measures. Construct
validity demaonstrated by correlating subtest scores with age and by comparing perfarmance of
children from bilingual homes to Hispanic ehildren fram homes where only English is spoken.
Narms Standardization sample of 842 children recruited from 12 states in the 4 major US geographic
regions. Sample stratified on age then examined by geographic area, gender, racefethnicity,
Hispanic ethnicity, family income, educational attainment of parents, and exceptionality status.
Who Can Trained professionals: early childhood educators, special educators, psychologists, or
Give the diagnosticians can administer the test after studying the manuwal and giving a recommended
Test? five trial administrations.
Strengths Quick and easy to adminrister; well constructed standardization sample with high internal
consistency and test-retest reliabilities.
Concerns Lack of adequate flaors and ceilings across the ages covered; subitests cannat obtain suitably
low or high scores at a number of ages; the test is heavily loaded on oral language below age 5.
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Table A-43, Bochm Test of Basic Concepts-3rd Edition

Author Ann Boehm

Publisher PsychCorp, Harcourt Assessment

Contact Pearson Phone: 800.627.7271

Information | ara: Inbound Sales & Customer Support Fax: 800.232.1223
19500 Bulverde Road ClinicalCustamerSupport @ Pearson.com
San Antenio, TX 78259-3701

Cost $162.25 complete kit (Price current os of April 2014)

Purpose Designed to assess school readiness or to identify students who may be at risk for learning
difficulty.

Age Range Grades K to 2 [age 520 to 7:11)

Time 30 to 45 min, if adrministered in 1 session; 45 to B0 min. if administered in 2 sessions.

Scores or Fifty items are administered in either Form E or F. There is a total score only.

Subtests

Description | Assesses students’ understanding of concepts related to school success. Defines basic concepts
a5 words that describe qualities of people or objects, spatial relationships, time, and quantity.

Reliabality Internal consistency coefficients 0UB0-0.91. Standard error measurement ranged from
1.14=-2.43, indicating owerall low variability. Test-retest reliability coefficients ranged from
0.80=00B8.

Validity Correlation between Boehmi-3 and Bochm-R ranged from 0.61-0.96. Carrelation between
Boehm-3 and Metropolitan Achievement Tests, Bth ed: 0.58-0.88. Bochm-3 and Metropalitan
Readiness Test, Gth ed: 0.48-0.63. Correlation between Bochm-3 and Otis-Lennon School
Ability Test, Jth ed: 0.45=0.68. Correlation between Forms E and F on Boehm-13, fall to spring
lang. study [273 K students) was 0.78.

Norms Fall and spring standardization samples, fall over .000 students in K, 1st, and 2nd grade.
Spring ower 4,000 students.

Who Can Test may be administered by teachers or other professionals with experience administering

Give the tests, such as speech-language pathologists,

Test?

Strengths The connection between understanding basic concepts and early school success remains a
primary concern, lending credibility to this test,

Concerns Because is it newly developed, the Spanish edition lacks the breadth and depth of reliability
and validity evidence that suppors the English edition; only assesses receptive skills.
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Table A-44. Boehm Test of Basic Concepts-Preschool Version

Author Ann Boehm

Publisher PeyenCorp, Harcourt Assessment

Contact Pearsan Phone: BOOE27.72T1

Infarmation Attn: Inbound Sales & Customer SHFPEII'T Fax: BOO232.1223
19500 Bulverde Road Clinjcal CustomerSupport@Pearson.com
San Antonie, TX 78258-3701

Cast $190.00 (Price current as of Apil 2014)

Purpose To measure & child's knowledge of 26 basic relational concepts cansidered necessary for
achieverment in the beginning years of school; designed o assess knowledge of basic relational
concepts such as up-down, tallest-shortest.

Age Range | 30 to 5:11

Time 20 to 30 minutes

Scores or Tatal scare only. Test consists of 76 items with different starting points for 3- and 4-year-olds.

Subtests

Description

Research shows child's knowledge of basic concepts related to kindergarten readiness, schaol
achievement, snd perfarmance en psychoeducational test instruments. The test can help
identify a child's specific concept weaknesses, which can be relevant for teachers. The test
leoks at 26 concepts, two questions for each = 56 test items. The child can carm either a score
af 2, 1, or 0 on each concept, 2 = child is familiar with concept and its meaning, 1 or 0 = need
for further inttruction on the concept, There are § warm-up questions that examiner ¢an
“help” with but does not explain level of help that should be pravided.

Reliability ltems selected based on careful review of research but manual doesn’t describe how test was
reduced from 40 to 26 concepts. All items were made sure to be up-to-date and apprapriate.
The latest version includes mare difficult items, Internal consistency coefficient alpha ranged
from 085 to 0.92, Standard error of measurement ranged from 2.08 to 2,88, indicating low
variability, Test-retest coefficients ranged from 0.50 to 0.94.

Walidity Content validity compared concepts covered to other tests and research supports the
inclusion of the topics. Concurrent validity between Boehm-P and Boehm-2 codrelation was
.34, Between Boehen-P and Bracken Basic Concept Scale-Revised, 0,80 for 3-year-olds and
0.73 for S-year-olds.

Norms 860 children representative of US_population in terms of gender, racefethnicity, region, and
parental education. Sampled at -moath intervals fram 3:0-5:11 years old.

Wha Can Test may be administered by teachers or other professionals with experience administering

Give the tests, such as speech-language pathologists.

Test?

Strengths This test may be a good screening boal for children prior to entering 15t grade,

Concerns Should not be only tool used to determine school readiness; only assesses receptive skills.
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Table A-45. Bracken Basic Concept Scale, Receptive and Expressive-Revised

Author

Bruce A. Bracken

Publisher

Payehalogical Corporation/Pearson Assessments

Contact
Information

Pearson Fhone: BOOB27.7271

Attn: Inbound Sales & Customer Support Fax: 800.232.1223

19500 Bulverde Road ClinicalCustomerSupportd@ Pearson.com
San Antonio, TX 78259-3701

Cost

$229.00 (Expressive], $325.00 [Receptive)

Furpose

Designed to assess basic concept development of children. Measures comprehension of
308 foundational and functionally relevant educational concepts in 11 sulbtests or cancept
categories.

Age Range

G

Time

10 te 15 minutes

SCores of
Subtests

Colors, Letters, Nurmbers/Counting, Sizes, Comparisons, Shapes, Direction/Pasition, SelffSocial
Awareness, Texture/Material, Quantity, and Time/Sequence,

Description

Can be used diagnostically or as a screening test by scoring first six subtests, which make up
the School Readiness Composite [SAC). Can be used for norm-referenced, criterion-referenced,
or curniculum-based assessments. The Bracken is a developmentally sensitive measure of
children's basic concept acquisition and receptive language skills. Enables examiner (o assess
important conceptual and receptive language abilities.

Reliability

Split-half reliability coefficients ranged 0.78-0.98 for the subtests and (.96-0.99 for the
entire test. SEM subtests range from 0.4-1.4, with a median of 0.75, The total test SEMs range
from 1.6=2.8, with a median of 185 Test-retest reliability: Subtest reliabilities range from
0.78 [Quantity, Time/Sequence] to 0,88 (Schoo! Readiness Compasite) with 2 median reliability
coefficient of 0.81. Test-retest reliability for total test is 0.94.

Validity

Content Validity: Basic concept content well developed, Criterion validity: Concurrent- BECS-R
and BEBCS T-test analyses revealed no significant differences between means on both tests.
BECS-R and WPPSI-R: strong correlations. Predictive validity: SRC achieved between 32%=30%
comect classification rates when identifying children who were nominated for retention

by their classroom teachers, Construct BBCS-R and PLS-3: age-equivalent correlations

ranged from 0.78 (Verbal Ability Age) to 0.86 [Language quatient). Internal valigdity: Subtest
intercoarelations range 0.26-0.79 and subtests correlated with total test ranged 0UBB-0.92,

horms

Standardization sample was representative of general LS population and stratified by age,
gender, racefethnicity, region, and parent education fevel. Children were between the ages of
2:6 and 7:11, able to understand and speak English and able to attend to and take the test in
English without madifications.

Whio Can
Give the
Test?

Designed 1o be administered by professionals knowledgeable in the administration
and interpretation of edwcational instruments. Individuals who are involved with
psychoeducational assessment of sereening [e.q., school psychologists, educational
diagnosticians, speech-language pathologists, and special education teachers): can be
administered by paraprofessionals under appropriate supervision,

Strengths

Manual provides information about making adaptations for individuals with special needs;
there are two forms: expressive and receptive; available in English and Spanish,

Concerns

May be difficult for preschool children o sit for either test (receptive or expressive] in one session.




Table A-46. Bracken School Readiness Assessment, 3rd Edition (BSRA-3)

Author Bruce A. Bracken

Puldicher Pearsan

Contact Pearsan Phone: BO0.627.7271

Information | Aten: Inbound Sales & Customer Support Fax: 8002321223
19500 Bulverde Road ClinicalCustomerSupporti@Pearson.com
San Antenio, TX 78259-3701

Cost 17545 [Price current as of Aprl 2014)

Purpose Designed to assess a child's readiness for school by examining concept knowledge and
receptive language skills,

Age Range | 2:6ta 7:M

Time 10 to 15 minukes

Scores or School Readiness Composite (SRC] Total Composite score and deseriptive classification;

Sultests Sulstests: percent mastery for colars, betters, numbersfcounting, sizefcomparison, and shapes.

Description | Designed to measure the academic readiness of young children by assessing their
understanding of basic concepts in the following six areas: Colors, Letters, Humbers/Counting,
Sizes, Comparisans, and Shapes, Can be used as a prescheol or kindergarten screener,

Reliability Split-half reliability (Spearman-Brown) ranged from .78 to .97 and test-retest reliability was
JBE, which is good,

Validity Concurrent validity with the revised Bracken Basic Concepts Scale is high (comected r of &1
Carrelation coefficients, using the Wechsler Preschool and Primary Scale of Intelligence-
Revised (WPPSI-R) ranged from .76 to 88 and 69 to .79 using the Differential Ability Scales.
The correlations with scores with the Peabody Picture Viocabulary Test (3rd edition) and
Preschool Language Scales-3 (PL5-3) were adequate.

Norms Standardization in 1997 involved a sample of 1,100 children representative of the 1995 US
Census, including small groups of individuals with disabilities (4%] and gifts/talents [1.7%).

Wha Can Designed to be administered by professionals knowledgeable in the administration and

Give the interpretation of educational instruments including elassroom teachers, school psychologists,

Test? educational diagnosticians, speech-language pathologists, or teacher aides under supervision.

Strengths The protocols and manual user-friendby.

Concerns Consider anly using for younger children, due to an insufficient ceiling, lower reliability, and

a larger standard errar of measurement when used with 7-year-old children. The BSAA was
developed and normed in 1997, making it less current than the 2002 publication date would
otherwise indicate.
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Table A-47, Brigance Diagnostic Inventory of Basic Skills, 2nd Edition (CIBS 1I)

Author Albert Brigance

Pulblisher Curriculum Associates, Inc.

Contact Curriculum Associates Phone: 800.255.0248

Infermation | Corporate Headquarters 978.667 £000
PO, Box 2001 Fax: BOO.366.1158
North Billerica, MA 01862-9914 978.667.5706 )

http:ffwww.curriculumassociates.com

Cost £339.00 (Price current os of April 2014)

Purpose Designed to assess basic readiness and academic skills.

Age Range Grades K to &

Time Specific time limits are listed on many tests, others are untimed,

Scores or Readiness, Reading, Word Recognition, Oral Reading, Word Analysis, Vocabulary, Language

Subtests Arts, Handwriting, Grammar Mechanics, Spelling, Reference Skills, Mathematics, Numbers,
Dperations, Measurement, Geometry,

Description | Criterion=referenced test designed to measure readiness, reading, language arts, and
mathematics. It can be used to assess the presence or absence of specific learning skills within
learning hierarchies. The secand edition, 2010 Copyright, includes normative information,

Relability The manwal reports internal consistency score reliability (high: composites ranged from 0.45
[graphomotor and writing skills] to 0.97), standard errors of measurement [agpropriate for
making score bands: composites ranged from UGS to 7.46 SEM), test-retest score reliability (high;
expected differences in young children and tasks expected to be demonstrated inconsistently
{i.e. motor skills): .63 to 58], and alternative-forms score reliability (high: .70 to 93]

Validity The manual reports test content validity (based on extensive academic and sequence studies),
construct validity (high correlations between some of the subtests, but some professionals
do not test all of the assessment, therefore, they remain included), and positive correlations
with other academic assessments, amang other data. Infermation about future performance
validity, however, is limited to data gathered from previcus versions of this assessment.

Horms The normative information for the 2010 copyright version originates from a study completed in
2008 using 97 sites within 22 states. The study balanced the number of participants from high,
middle, and lower sociseconomic backgrounds. Teachers were recruited to give the assessment
from four geographic areas [Northeast, Midwest, South, and West). 383 students participated
for the readiness sample and 1,411 children participated for the testing of 15t-6th grade.
Participants were categorized according to gender, ethnicity, parents’ education levels, and
family income (participation in federal free/reduced lunch program). The manual attests that the
sample reflects the US population, citing the US Bureau of the Census's American Community
Survey and the US Department of Education's National Center for Education Statistics, but it
does not specify what vear these data were collected. Education level is slightly averrepresented
in this sample; however, this indicator was projected to increase according to US census data.

Who Can hanual recommends using teacher aids or other paraprofessionals to administer test.

Give the

Test?

Strengihs Highlights specific instructional objectives, helps identify what has and has not been learned,

Concerns Guidelines on where to begin testing are imprecise. Viery limited information about reliability,
validity, and noems, unless using 2010 copyright edition, Reliability information based on a
relatively small sample.




Table A-48. Brigance Diagnostic Inventory of Early Development=I]

Author

Albert H. Brigance and Frances Page Glascoe

Publisher

Curriculumn Associates, Inc.

Contact
Infizroma tion

Curriculum Associates Phone: B00.255.0248
Corporate Headguarters 978667 8000
PO, Box 2001 Fao: BO0.IEE.1158

North Billerica, MA 01862-9914 HFAL6I5706
httplfwwe.curriculumassaciates.com

$290.00 (Price current as of April 2014)

Purpose

Designed to “determine readiness for schoal; track developmental progress; provide a range of
seores needed for dacumenting eligibility for special education service; enable a comparsson
of children's skills within and across developmental domains in grder to view strengths and
weaknesses; determine entry paints for instruction; and assist with program evaluation.”

Age Range

Developmental ages birth to 7 years

Time

20 to 35 minutes

Seores ar
Sabitests

24: Fine Motor [Drawing/Visual Motor, Writing, Total), Gross Mator (Monlocomator, Locomatar,
Total), Total Motor, Receptive Language (Nouns and Early Listening, Actions, Total), Expressive
Language (Isolated Skills, Contextual Skills, Total), Tetal Language, AcademicfCognitive
[Quantitative/General, Prereading/Reading, Total), Daily Living (Self-Help, Prevocational, Total),
Sacial-Emational (Play Skills and Behaviors, Engagement and Initiative, Total), Total Adaptive
Behavior.

Description

Criterion-referenced and norm-referenced. Criterion-referenced and norm-referenced
components are administered via 2 combination of parent and teacher interviews,
observations, or from an examiner/examinee interaction, Optional class record book,

Refiability

Data regarding the internal consistency far the five domains, subdamains, and the Total Adaptive
Behavior scale are provided. The values of alpha range from a low of 34 to 3 high of 1.00, with
the majority bring greater than B0, The test-retest reliability was explored with 36 children
from birth to 12 months (test was administered twice within 1 week), and the auther alse
reports the results from a study in 1991 that had 1,156 students finterval between test and
retest was not provided). Coefficients for these two studies ranged from (68 to 1.00. Inter-rater
reliability, is reported from two different studies, with percentages ranging from 82 to 98.

Validity

The validity of the norm-referenced component of the IED-=Il was assessed in a number of ways,
including measures of content, construct, concurrent, and discriminant validity, The content
validity of the [ED-1| was sstablished by extensive reviews of the literature and with help from
child development experts. There is also 2 study that shows that the raw scores increase as
childeen of increasing ages are tested (which should happen for a test that assesses the progres-
sion of developmental skills). The construct validity was determined by examining intercorrelations
among all of the IED-1 subtests and throwgh factor anabysis, The correlations ameng Uhe subtests
were generally adequate, though the results consist primarily of a very large table with very
little explanatory text. The correlations presented in the table range fram bélow 0.2 to nsary 1.0.
The concurrent validity was assessed with a sample of 484 childrén who were part of the
standardization sample. The children were administered comprehensive measures of cognitive,
achievement, language, motor, social-emotional, and adaptive behavior skills. The reported
correlations are mostly significant. Discriminant validity was assessed in four different
analyses, where children were categorized based on separate criteria. The results of the
analyses showed that in all four cases, the groups of children were significantly different on at
least some of the IED-Il subtests,

conlinues
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Table A-48. continues

Morms

Standardization data for the norm-referenced companent: 1,171 children ranging in age from
birth to 7 years old. The sample is somewhat representative of the LS population for ethnic
background, parents’ eve| of education, parents’ marital status, and family income, thaugh

i ionate percent of the participants were recruied fram healthcars settings, Data
collected from 24 states and territories with participants being about evenly split between
frales and femajes, Information not provided fegarding the neurclogical or psychiatric status
of the normative sample, including no base rates of occurrence fior any identifiable disorders,
Alarge number of normative tables, stratified by ages, are available to provide normative data
for domains and subdomains. Maore scores are available for older children to account for a
wider range of measurahle abilities,

Who Can
Give the
Test?

Teacher, developmentalfschop| psychobogist, or other early childhood professionals,

Strengths

Criterion and norm-referenced, can estimate skil| development and mastery and track changes
in short intervals, multiple purposes,

Ij’nnums

Weeds additional psychometrie validation daga,




Table A-49, Kaufman Brief Intelligence Test, Znd Edition (KBIT-2)

Author Alan 5, Kaufman and Nadeen L Kaufman

Publisher P}‘Iﬂtl:'mpfﬁam

Contact _ Pearson Phone: BOO.B27.7271

Information | Awn: |nbound Sales & Customer Suppart Fax: 800.232.1223
19500 Bulverde Read ClinizalCustomersupport g Pearsan.com
San Antonio, TX 78259-3701

Cost $250.00 complete kit [Price current o of April 2014)

Purpase Intended as a brief measure of verbal and nonverbal intelligence.

Age Fange | Ages 4 to S0

Time 15 to 30 minutes

Seores or Verbal, Merverbal, 10 Composite,

Subtests

Description | The KBIT-2 is designed for traditional brief assessment purposes such as screening, conducting
periodic cognitive re-evaluations, and assessing cognitive functioning when it is a secondary
consideration.

Rediablity The KBIT-2's 1) Compasite internal consistency coefficient of 93 across ages (89 to 98]
is quite good, with reliabilities increasing with age, The Verbal (.91) and Nonverbal [88]
coefficients are somewhat lower but within acceptable ranges, although the Nonverbal scale
coefficients are onky .78 3t ages 4 and 5, 10 Composite test-retest stability was .20 over mean
intervals of 22.5 to 30.8 days, with a mean performance increase of 4 peints. The Verbal
{r= 9] and Nomerbal [r=83) scales each showed similar increases on retesting. Coefficients
at different ages were adequate (B3 or higher] except for the Nonverbal scale for the 4-
through 12-year age groups [.78).

Validity Construct validity was demaonstrated by showing no meaningful differences across gender
as well as showing increases in raw scores across age groups. Gifted children showed higher
seares that those with intellectual difficulties. Concurrent validity was demonstrated by
comparing the KBIT-2 with the K-BIT, the WASI, and the WISC-11L,

Nosms The KBIT-2 standardization sample of 2,120 individuals was stratified on racefethnicity,
geographic region, and educational level using the March 2001 Current Population Survey.
A close match was obtained except for region, where the South was overrepresented [44.2%
versus 36.0%) and the Morthieast was under sampled [11.4% versus 19.8%).

Wha Can The test may be administered by trained vechnicians or paraprofessionals as well as qualified

Give the prafessionals, but results should always be interpreted by a properly qualified professional.

Test?

Strengths Well-designed screening test,

Concerns The Nonverbal seale requires sorme interpretive caution for preschool and primary-age children.
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Table A-50. Kaufman Survey of Early Academic and Language Skills (K-SEALS)

Author Alan 5, Kaufman and Madeen L Kaufman

Fublisher PeyehCorpfPearson

Contact Pearson Phone: BODEZT.7ITY

Information | Atn: Inbound Sales & Customer Support Fax: 800.232.1223
19500 Bulverde Road ClinicalCustomerSupportg@Pearson.com
San Antenio, TX 7B253-3701

Cost $304.95 complete kit (Price curent os of April 2004}

Purpose Measure children's language, preacademic skills, and articulation.

Age Range 300 BN

Time 15 to 25 minutes

Scores or Eight subtests: Viocabulary, Numbers/Letters and Words, Articulation Survey, Early Academic

Subitests and Language Skills Composite, Language Scales (Expressive Skills, Receptive Skills), Early
Academic Scales (Mumber Skills, Letter and Ward Skills).

Description | Can be used for assessment in day care centers, schools, and clinic situations. Targeted ta
be “more in tune with the curriculum used for intervention or enrichment pragrams™ than
intelligence tests.

Reliability Test-retest: values range from .94 (total composite] to 87 [vocabulary subtests),

Internal consistency:
- Subtests: 88 to.94
- Scales: .81 tp.94

- Composite: 94

Validity Validation sample: Three subtests show range of intercarrelations from .47 to 87, with
Expressive Skills and Receptive Skills Compasites showing intercorrelations fram 91 to 91,
Lack of differentiation armong compasite scores and lack of meaningful differences among
subtests, suggesting overall compaosite only generally useful score.

K-3EALS composite score correlates well with teacher ratings of ability, r= 0,60,

Norms 1,000 children, diverse sample across age. gender, racefethnic, and geographic groups. Norms
presented by age. No data presented to describe gender and race/ethnic group differences in
scores for subtests or composite scores,

Who Can The examiner should be trained in administering standardized tests and have speech/language

Give the knowledge [for articulation test).

Test?

Strengths Easy to administer, short general intelligence test.

Concerns Little to offer for differential diagnosis,

Lack of validation data to support differential interventions on basis of relative differences
between scores and composites. 30% of standardization sample 2:0 to 5:11 had statistically
significant differences between Vocabulary and N urmnbersfLetters and Words Subrests, but test
daes not explain how to interpret such differences,
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Table A-51. Learning Accomplishment Profile, Diagnostic Edition, 3rd Edition (LAP-D, LAP-D Sereen,
LAP-R, E-LAF)

Authar Aubrey 0. Nehring, Elma F. Nehring, John R. Bruni, Patricia L Randolph, Kaplan Press, Anne R,
Sanford, Janet G, Zelman, Elayne M, Golver, and Jodi L Preminger

Publisher Kaplan Early Learning Company

Contact Kaplan Early Learning Company Fhone: B00.334.2014
Information | 1310 Lewiswille Clemmans Ad. 336.768.7274
Lewisville, MC 27023 Fax: 800.452.7526
info@@kaplanca.com
Cost £799.95 (Price current as of April 2014)
Purpose Designed to provide the teacher of the young child with a simple criterion-referenced tool for

systematic assessment of the child's existing skills.

Age Range LAP-D 30 to 72 months: LAP-R: 36 to 72 months; Early LAP: birth to 36 manths

Timee 45 to 90 minutes

Seores or Fine Motor (Writing, Manipulation), Language [Comprehension, Maming), Gross Metor (Body
Subtests Mavement, Object Movement], Cognitive [Counting, Matching), Pre-Writing, Self-Help,
Personal [Sacial, Secial[Emotional.

Description | 4 tests available: Learning Accomplishment Profile Diagnostic Edition, Learning
Accomplishment Profile Diagnostic Edition Normed Sereen, Learning Accomplishment Profile-
Revised Edition, Early Learning Accomplishment Profile.

LAP-D Sereen, Early LAP, LAP-R are Criterion-Referenced and LAP-D is norm-referenced.
Designed “to assist in making relevant educational decisions with regard 10 young children
and to enable the teacher to develop instructional ohjectives and strategies that are
developmentally appropriate.”

Reliability The test manual reports reliability thraugh examination of the correlations with age (strang,
73 to 80), internal consistency [very strong for each subscale and domain, 89 to .97 and

JB9 to .92 for age groups), standard errors of measurement (fairly small, which indicates that
scores can be reflective of true performance), test-retest reliability (very good: .95 to .97 for
domain and B8 to 96 for subscale), and inter-rater reliability (high: .90 to 93 for domain and
B2 to .93 for subscale).

Validity The test manual reports that the test's study of construct validity resulted in high positive
correlations between subsets, but different performance across ages. This result suggests that
while the test might measure similar a similar construct across subscales and domains, it
captures information about separate aspects of development. Criterion/concurrent validity is
alsa reported, comparing performance to the Dial-3 ar WU-R (for English examinees] and the
Dial-3 and the Bateria-R (for Spanish examinees). The LAP-D and Dial-3 showed moderate-
wery strong correlations .50 to .92). Correlations were .50 to .79 for LAP-D and WI-R/
Bateria-AL Strong correlations (52 to 83) were alsa reported between the LAP-D and
PRVT-ILTVIF.

continues
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Table A=51. continued

Morms

Whao Can
Give the
Test?

Hormed on 2,099 children between 30 and 72 months of age. 77 of these children had
diagnosed disabilities; these children were included to examine the test's appropriatensss for
use with this population. Stratified sample based on language, geagraphic region, age, race,
gender, and type of setting [day care, public school, private school, ete). Chosen based on
2000 US Census data, Four geographic regions were selected far sampling: Mortheast, South,
Central, and Southwest (the test manual lists the specific locations which are representative of
these regions).

Teachers, psychometrists, psychologists, or others who have been trained in its ad ministration.
Does not require a special educational level, licensure, or certification.

Strengths

Can be vsed a5 part of 3 multidiseiplinary assessment to determine eligibility af to plan and
menitor a child's progress, Various tests available based on child’s agefassessment desired,

Concerns

Individual objectives linked directly to test items, concern that teacher may “teach to the test.”
Items. marrow in focus and don't always address very functional skills, Nerms could be updated,




Table A-52. Leiter International Performance Scale, Revised [Leiter-R)

Author

Gale H. Roid and Lucy J. Miller

Publisher

Steelting Co.

Contact
Infarmation

Stoelting Co. Phone: 800.860.9775
620 Wheat Lane 630.8E0.9700

Wood Dale, lllinois 60191 Fax: 630.860.9775
Infod@StoeltingCo.com

Cost

$925.00 [Price current os of April 2014}

Purpose

Constructed as a nonverbial cognitive assessment.

Age Range

Ages 210 to 20:M

Tirne

90 minutes

Soores of
Subtests

31 subtests:

- Visualization and Reasoning [Figure Ground, Design Analogies, Form Completion, Matching,
Sequential Order, Repeated Patterns, Ficture Context, Classification, Paper Folding, Figure
Rotation];

=R Compasite [Fluid Reasoning, Brief 10, Fundamental Visualization, Spatial Visualizatian,
Fuslt 103);

- Attention and Memory Associated Pairs, Immediate Recognition, Forward Memary,
Attention Sustained, Reverse Memaory, Yisual Coding, Spatial Memory, Delayed Pairs, Delayed
Recognition, Attention Divided; and

- AM Cornposite (Memary Screen, Assaciative Memary, Memory Span, Attention, Memory
Process, Recagnition Memaory),

Description

The Leiter International Performance Scale has recently been updated and standardized on
over 2,000 children and adelescents. Its primary purpese continues to be nomwerbally assessing
the cognitive development of special populations of individuals aged 2 years up to 21 years for
whom the uswal tests of cognitive abilities are inappropriate. Examples of these populations
include those who are deaf, mentally handicapped, speech and language impaired, learning
disabled, brain injured, and ESL populations.

Reliability

Average coefficients range from 69 to .90 for internal consistency reliabilities and retest
reliabilities. Scores on the AM Battery sulbtests and composite seores were less stable than
scores on the VR Battery.

Validity

Content validity evidence for the test comes from ratings provided by B0 examiners involved
in the tryout phase and 114 examiners involved in the standardization phase of data
collection. Criterion-related measures were derived by comparing the Leiter-R to other tests
of intelligibility, including the WISC=[I, Stanford-Binet Intelligence Seale-Fourth Edition,
the Wide Range Assessment of Learning and Memary, and the Test of Memory and Leaming.
Cuarrelations were high enough to suggest that similar abilities are being tested.

MNarms

Two samples were used for standardization, a V& Battery sample of 1719 children and an AM
Battery sample of 763 children, The test was also administered to 701 atypically developing
children with wvarious disabilities. Representation of the samples in terms of region, SE5,
gender, race, and other variables was slightly ronrepresentative in some cases, but adequate.

CONtiMues
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Table A=52, continued

Who Can This test should be given by a professional trained in standardized assessment of children,

Give the ingluding but not limited to speech-language patholegists and teachers, Examiners should

Test? practice giving this test before actually using it, due to the inability to give verbal instrctions,
Special training in administering the test battery is available through the test publisher as well
a5 college and university courses,

Strengths Carefully developed test battery.

Concerns Reliability/Validity scares were partially based on the 1995 standardization administration
and have small sample sizes. New scores based on the final edition of the Leiter-f would be
preferable.

Table A-53. Mainstream Assessment of Readiness for Children Over Five [MARCOF)

Author Cynthia 5. Robinson

Publisher Med-El Corporation [Morth America)

Contact Med-El Corporation Phone: BEREG3IZ3524

Information | 2511 (4 Cornwallis Road, Suite 100 a7
Durham, NC 27713 Fax: 919.484.9229

usaeducators@medel.com

Cost $25.00 (Price current o5 of May 26, 2011}

Furpose Designed to provide an analysis of the readiness of children with hearing loss to enter
mainstream education with hearing peers.

Age Range 5 years+

Time Information not available,

Scores or Audiogram-Access to Sound; Standardized Criteria; Monstandardized Criteria; Listening

Subtests Behaviars in Classroom; Spoken Language Skills; Written Language; Overall Academic
Considerations; Repair Strategies; Self-advocacy; Test-taking Skills; Independent Wark Habits;
SocialfEmotional Behaviors; Life Experiences; Receiving School-Audiclegical Considerations;
Receiving School-General; Parental Support; Total Score,

Description | MARCOF is a teol for educators and families designed to evaluate the strengths and weaknesses
of children with hearing loss whe are being considered for mainstream placement, Scores from
standardized and nonstandardized assessments should be used to complete this worksheet,

Reliability Ni&

Validity L TEY

Norms T

Who Can Professionals familiar with the child's strengths and weaknesses should work with the child's

Give the parents to complete the worksheet,

Test?

Strengths Good reasure far families and professionals to evaluate a child's gverall strengths and
readiness for mainstream education,

Concerns Scores may differ depending on wha is fil limg out the worksheet,




Table A-54. Peabody Individual Achievement Test, Revised [PIAT-R)

Authar Frederick C. Markwardt, Ir

Publizher Psﬂhcdrlﬂpc,amn

Contact Pearson Phone: 800.627.7271

Information | attn: Inbound Sales & Customer Support Fax: 8002321223
19500 Bulverde Road ClinicalCustomerSupportd Pearson.com
San Antonio, TX 78:259-3701

Cost $522.00 (Price current os of April 2014)

Furpose Designed to measure academic achievement,

Age Range | Ages 5 to 22:11, Grades K 1012

Time G0 minutes

Soones or Mine subtests: General Information, Reading Recagnition, Reading Comprehension, Total

Subtests Reading, Mathematics, Spelling. Total Test, Written Expression, Written Language.

Description | The 1998 edition of the Peabody Individual Achievement Test-Revised/Normative Update
(PLAT-R/MNU) is identical to the 1989 edition but with new norms. The PIAT-R is an indiidually
administered achievement battery that provides wide-range assessment in six content areas
including General Information, Reading Recognition, Reading Comprehension, Mathematics,
Spelling, and Written Expression.

Reliability The FIAT-R reports four types of reliability: split-half, Kuder-Richardson, test-retest, and item
response theory. Split-Half reliability for the composites ranges from 95 to 38, T!ll! !n!wv.':.sl
coefficient, .83, oceurred in Mathematics at the lowest age tested. Test-retest reliability is
fairly good, with correlations ranging frem the lower to upper 90s for the compasites,

Validity The PIAT-R reports both content and constrisct validity. Correlations with the FFVT suggest
a verbal-conceptual component to this test, not just reading proficiency alone, Because this
validity data is 50 old, newer validity data [correlated with other updated assessments) would
be beneficial.

Narms The new norm tables were developed on a representative sample of 3,184 students in .
kindergarien through 12th grade in 129 sites in 40 states. The researchers used a stratified
multistage sampling procedure to ensure selection of a nationally representative group at cach
grade. Sampling targets were based on the March 1984 US Census Bureau data.

‘Whe Can This test should be administered by someone skilled in standardized assessment of children,

Give the including but not limited to speech-language patholegisis and teachers,

Test?

Strengths Good, broad test of educational achievernent.

Concerns Reliahility and validity evidence is the result of studies completed in the 1970s and 19805, and
could be updated.
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Table A-55. Stanford Achievement Test Series, 10th Edition (SAT 10)

Author

Harcourt Assessment, Inc.

Publisher

Harcourt Assessment, Ine,, PsychCorp/Pearson

Contact
Information

Pearson Phone: BOOLG27.7271

Attn: Inbound Sales & Customer Support Fax: B00.232.1223

19500 Bulverde Road ClinicalCustomerSupport @ Pearsan.com
San Antonig, T 78259-3701

Cost

$60.00 (per exam) (Price current as of April 2014]

Purpose

Measures student achievement in reading, language, spelling, listening, mathematics, seience,
and social science,

Age Range

Grades K.0 through 12.9

Time

105 to 295 minutes for Basic Battery
135 1o 330 minutes for Complete Battery
160 to 212 minutes for Abbreviated Battery

Scores or
Subtests

Sounds and Letters, Word Study Skills, Word Reading, Sentence Reading, Reading
Comprehension, Total Reading, Mathematics, Mathematics Problem Solving, Mathematics
Procedures, Total Mathematics, Language, Spelling, Listening to Words and Stories, Listening,
Environment, Seience, Social Science,

Description

The Stanford Achievement Test, 10th Edition (Stanford 10) is the latest in 3 lang line of
distinguished achievernent test batteries dating back to 1923, The Stanford 10 can be
administered as either the Full-Length Battery or the Abbreviated Battery. Braille and large
print editions are availabde. The Stanford 10 is untimed, The directions indicate that students
be allowed to continue working on a test as long as they are working productively. Suggested
tirmes are for planning only, The Stanford 10 consists of 13 test levels that cover kindergarten
through Grade 12.

Relability

The technical report states that the battery exhibits a “high degree’ of internal consistency
reliability. Indeed, a review of the multitude of tables of KR20 coefficients for the full-length
test (Forms A and B) shows the majority of them to be in the mid-.80s to A0z-certainly
satisfactory for the purposes of this test. As would be expected, the coefficients for the
abbreviated test tend to be a bit lower, with the majority falling in the .80s. For Forms A and B,
correfations across the various tables ranged from 53 to 93, but were usually in the 805 for
the various tests compesing Forms A and B. Composite stores, such as Total Reading and Total
Mathematics were generally close to 90,

Validity

418

Internal-consistency reliability was determined to be good. Content validity has been built
into the test through the well-defined test blueprint and the careful development process,
An appendix in the technical data report provides numerous correlations between the
various subtests and totals of the Stanford 10 levels with the subtests of the Stanford 9.
These correlations, which range from .20s-.80s, pravide evidence of convergent validity.
Also, correlations between the Stanford 10 and the OLSAT 8 provide additional evidence of
construct validation,




Table A=55. continued

Harms Morms for the Stanferd 10 reflect the K=12 population (2002). Both spring and fall nerms are
provided. The spring standardization invelved 250,000 students, and the fall standardization
irvolved 110,000, School districts were chosen based on a stratified cluster sampling design
that included variables such as geographic regien, SES, urbanicity, and ethnicity. Stratification
variables reflected the 3000 Census of Population and Housing and the 2000-2001 National
Center for Education Statistics. Special education students who would routinely be tested
were included in the standardization samples, The narms are presented in the Spring Multilevel
Naorms book and the Fall Multilevel Morms book.

Who Can This test is typically administered by teachers in a classroom/group setting.

Give the

Test

Strengths Cormprehensive achievernent test with salid history; Carefully developed according to high
measurement standards; Untimed to reduce test anxiety,

Concemns It is up to the user to determine that the content of the test matches the curricula and goals
of the particular school.
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Table A-56. Test of Nonverbal Intelligence, 3rd Edition [TONI-3)

Author Linda Brown, Rita J. Sherbenou, and Susan K. Johnson

Publisher Pro-Ed

Contact Pra-Ed, Inc. Customer Service:

Information | g700 Shoal Creek Boulevard Phone: 800.897.3202
Austin, Texas 78757-6847 Fax: B00.397.7633

Publishing Team:
Fhone: BO0.857 3202
Fax: 800.397.7633
infogproedine.com
Cost $376.00 complete kit (Price current as of April 2074)
Purpose Developed to assess aptitude, intelligence, abstract reasoning, and probiem solving in a
completely language-free format.
Age Range Ages 6:0 through 89:11
Time 15 to 20 minutes

Scores or Total score only,

Subtests

Description | The 3rd edition of the Test of Nonverbal Intelligence (TOMI-3) is described as “a language-free
measure of cognitive ability.” It is designed to assess the aptitude of those whase cognitive,
linguistic, or moter skills would interfere with optimal performanece on traditional tests of
intelligence,

Reliability | Alpha coefficients and standard errors of measurement [SEMS) were caleulated for 20 age
intervals, delineated by whole years until age 19 and by decades thereafter. The average
coefficient for both forms was .23, and the ranges were (89 to 97, SEMs ranged from 3 to 5.
Alpha coefficients were: .96 on both forms for males; .95 on both forms for females, Hispanic
examinges, and for deaf examinees; 94 on both forms for African Americans and for leaming-
disabled examinees; and .92 on both farms for gifted examinees, test=retest correlations with
a one-week separation ranged from 89 to 94 for both forms for 13-year-olds, 15-year-olds,
and 19-40-year-olds. Rescoring of test protocols from the normative sample by staff members
of Pro-Ed's research department yielded .99 correlations for each form of the test, providing
strong evidence of interrater reliability for trained scorers,

Validity Correlations between the TONI-3 and the WISC-III range from .53 to .63, The authors base ;
their arguments far content validity on rationales for format and items, classical item analysis,
and differential item functioning (DIF) analysis. The argument for content validity rests heavily
on the fidelity of the test items to the domain.

MNarms The TONI-3 was administered in 1395 to 2,060 individuals and again in 1996 to another 1,391
individuals, for 2 total of 3,451 examinees chosen to represent the United States population
geographically, and by gender, community type, ethnicity and races, disabling conditien, and
SOCIDECONDMIC Status.,

Who Can This test should be administered by someone skilled in standardized assessment of children,

Giwe the including but not limited to speech-language pathologists and teachers.

Test?

Strengths Good test of intelligence for those who do not speak English or who have sensory deficits,

Concerns Only moderately correlated with the WISC-1II,




e

Test of Nonverbal Intelligence, 4th Edition  representing 33 different states. With the

(TONI-4)

updated normative information, newer

The TONI-4 is now available, which reliability and validity information is
contains updated normative informa- available. This updated version also elim-
tion based on a sample of 2,272 people inates floor effects.

Table A-57. Universal Nonverbal Intelligence Test (UNIT)

Author Bruce A. Bracken and R. Steve McCallum

Publisher Riverside Publishing

Contact Riverside Publishing Phone: 800.323.9540

Information 3800 Golf Road, Suite 100 630.467.7000 (outside US)

Rolling Meadows, IL 60008 Fax: 630.467.7192
RPC_Customer_Service@hmhpub.com

Cost $618.00 (Price current as of May 19, 2011)

Purpose Designed to provide a more fair measure of the general intelligence and cognitive abilities
of children and adolescents who may be disadvantaged by traditional verbal and language-
loaded measures.

Age Range Ages 5 to 17:11, Grades K to 12

Time 10 to 15 minutes: Abbreviated Battery
30 minutes: Standard Battery
45 minutes: Extended Battery

Scores or 11: Symbolic Memory, Cube Design, Spatial Memory, Analogic Reasoning, Object Memory,

Subtests Mazes, Memory Quotient, Reasoning Quotient, Symbolic Quotient, Nonsymbolic Quotient, Full
Scale 1Q.

Description | The UNIT was designed to provide an accurate assessment of intellectual functioning
for children and adolescents for whom traditional language-loaded measures may not
be appropriate due to speech, language, or hearing impairments, differences in cultural
background, or certain psychiatric disorders. The UNIT measures two components of
intelligence: memory and reasoning.

Reliability For the standardization sample, reliability estimates for the full scale range from .84 to .94

for the Abbreviated Battery, from .89 to .95 for the Standard Battery, and from .91 to .94 for
the Extended Battery, with the majority of the coefficients in the higher end of each range.
The estimates for the clinical/exceptional sample are slightly higher at .96, .98, and .98 for
the Abbreviated, Standard, and Extended Batteries, respectively. Subtest reliabilities were
somewhat lower, as would be expected. Averaged across all ages, these ranged from .64 for
the Mazes subtest to .91 for Cube Design. Test retest reliability was estimated over a 3-week
time interval for a sample of 197 children. After correction for restriction of range, these
coefficients range from .78 to .91 for the Standard and Extended Battery full scale scores;
values for the Abbreviated Battery are only slightly lower, ranging from .74 to .89.

continues
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Table A-S7. continued

Validity

Evidence of concurrent validity was presented through correlations of the UNIT with the
Wechsler Intelligence Scale for Children, 3rd Edition [WISC-I1), the Woodeock-Johnsen
Psycho-Educational Battery,Revised (WJ-R), the Kaufrman Brief Intelligence Test (K-BIT),

and the Test of Monverbal Intelligence, 2nd Edition [TOMI-2), among others, Although these
studies were based on small samples of children, the evidence obtained from them is generally
supportive of the validity of the UNIT as a measure of intelligence that shares considerable
variance with these commonly used scales, Correlations of the UNIT with measures of
academic achievement such as the Tests of Achievement of the WI-R, the Spanish form of
the Woodeock Language Proficiency Battery, Revised (WLPB-R), the Wechsler Individual
Achievernent Test [WIAT), and the Peabody Individual Achievement Test,Revised [PIAT-R] were
presented as evidence of predictive validity, These correlations were typically much lower than
those of the UNIT with other measures of intelligence, and varied somewhat widely across the
different studies.

MNorms

The UNIT was standardized on a carefully chosen, nationally representative sample of

2,100 children aged S years, D months to 17 years, 11 months, and 30 days. The sample was
stratified on the following variables: gender, race, Hispanic origin, region, parental educational
attainment, community setting, classroom placement [regular or special education), special
education services received (learing disability, speech and language impairments, serious
emational disturbance, mental retardation, giftedness, English as a second language and
bilingual education, and regular education),

Who Can
Give the
Test?

This test should be given by a professional trained in standardized assessment of children,
including but ot limited to speech-language pathologists and teachers,

Strengths

Provides a much-needed means of obtaining reliable and valid assessments of intelligence
for children with a wide array of disabilities who cannot be tested accurately with existing
instruments.

Concerns

Validity evidence based on larger groups, as well as studies of predictive validity for schoal-
related measures would be desirable,




Table A-58. Wechsler Individual Achieverment Test, 3rd Edition (WIAT=I11)

Author

Pearsan

Publisher

Pearson

Contact
Infarmation

Pearson Phone: 800,627,727

Attn: Inbound Sales & Customer Support Fax: 8002321223

19500 Bulverde Road ClinicalCustomersupport @ Pearsan.com
San Antonia, TX 78259-3701

Cost

$665.00 complete kit (Price current as of April 2014]

Purpose

Designed to identify a student’s academic strengths and weaknesses, to help make decisions
far educational services eligibility, to make educational placements, to diagnosis a specific
learning disability, and to plan learning objectives and interventions.

Age Range

4:0 to 19:11 [although nerms are also available for ages 20:0-50:11)

Time

Viaries greatly, depending on age of examinee and the number of administered subitests.
Average administration time: 1 to 17 minutes.

Scores or
Subnests

24 total scores [16 sublests and 8 compaosite scores):

Subtests: Listening Comprehension, Early Reading Skills, Reading Comprehension, Math
Problem Salving, Alphabet Writing Fluency, Sentence Composition, Word Reading, Essay
Composition, Pseudoword Decoding, Numerical Operations, Oral Expression, Oral Reading
Fluency, Spelling, Math Fluency—Addition, Math Fluency—Subtraction, and Math
Fluenoy—Multiplication.

Composite Scores: Oral Language, Total Reading, Basic Reading, Reading Comprehension
& Fluency, Written Expression, Math Fluency, and Total Achievement {raw scores can akse
be converted inte Standard Score, Percentile Rank, Age or Grade Equivalent, Normal Curve
Equivalent, Stanine, and Growth Scale Value).

Descriplion

Examiner can administer one, some, or all of the subtests; not all sublests contribule to the
Total Achievernent composite. The revision of this test is 3 result of an effort to align with
recent state requlations and federal mandates. The Math Fluency and Oral Reading Fluency
sublests are new to this edition and were added to identify learning disabilitics within the
specifications of federal law. This compeehensive assessment of academic ability has value
for diagnostic and objective purpases. The test can be scored either by hand or by using the
Searing Assistant software [far Windows only).

Reliability

The manual provides reliability information for each subscale and compasite and for each
grade level or age. Test-retest estimates for subtests were adequate fior the subtests (range:
‘B3-.97) with the exception of the Alphabet Fluency section, with a reported rediatality
estimate of less than .70, Interscorer agreement is aleo adequate, with reported reliability for
objective tests as S&%-99% and subjective tests a5 91%-99%. The reliability infarmation
included with the WIAT-Il is comprehensive, and it even includes information often left out of
assessment manuals.

Walidity

The technical manual cites three studies 1o illustrate three types of validity: content,
canvergent, and special group, Content correlations between similar subtests of WIAT-11 and
WIAT-1ll ranged from .62-.86. The moderate-ta-high correfations suggest strong convergent
walidity for the interpretation of subtests/composites.

MNaorms

Normative information was obtained wsing a stratified sample of 2,775 students grades PK=12,
based on US Census data from 2005, Student characteristics categorized within this sample

are Grade, Age, Sex, Race/Ethnicity, (parent] Education Level, and Geographic Region.

continues
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Table A=58. continued

Who Can Prafessionals trained in administering individually administered psychological or educational
Give the B55E3SMENLS,
Test?

Strengths Well constructed assessment which provides strong reliability and validity information, based
on representative norms,

Concerns Even though the test makers promote the test's usage for planning instruction and
intervention, the manual provides not reliability ar validity information for this purpese. Also,
the test manual does not provide evidence regarding differences in test use and interpretation
between racefethnicity or age groups.
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Table A-59. Wechsler Intelligence Scale for Children, 4th Edition [WISC-IV)

Author David Wechsler

Fublisher PsychCorp/Pearson

Contact Pearson Phone: 800.627.7271

Information | Attn: Inbound Sales & Customer Support Fax: 800.232.1223
19500 Bulverde Road ClinicalCustomerSupport @@ Pearson.com
San Antonio, TX 7252-3701

Cost $1,0B9.00 complete kit (Price current os of April 2004)

Purpoze Designed to assess the cognitive ability of children,

Age Range Ages 50 to 16:11

Tirmne Core Subtests: 85 to 80 minutes
Supplemental: 10 to 15 minutes

Stores or * Verbal Comprehension [Similarities, Viocabulary, Comprehension, Information, Ward

Subtests Reasoning, Total);

* Pereeptual Reasoning (Black Design, Picture Concepts, Matrix Reasoning, Ficture
Completion, Total);

= Warking Memory [Digit Span, Letter-Number Sequencing, Arithmetic, Total);

* Processing Speed (Coding, Symbol Search, Cancellation, Total); and

= Total.

Description | The WISC-IV is the latest revision of Wechsler's intelligence tests for children and adolescents.
It is an individually administered intelligence test designed for children 6 years 0 months o 16
years 11 months.

Reliability Average coefficients across age groups ranged from .79 to .90 for core subtests and .79 1o
B8 for supplemental subtests, Except for Processing Speed coefficients, all Index coefficients
were at or above 90 at all ages. FSI0 reliability was greater than 96 for all ages. Test-retest
reliability coefficients present evidence of score stability,

Walidity Content validity was demonstrated. Abundant correlation coefficients are presented as
evidence far score validity. In addition to correlations of WISC-IV subtests with ¢ach other, also
reported are correlations of WISC-IV scores with WISC= 11, WPPSI-I1l, WAIS-111, WASH, WIAT-11,
CMS, GRS, BarDn EQ, and ABAS-1I scores, All correlation scores were acceptaile or better. See
technical manual for more detailed information.

Norms The standardization sample included 2200 examinees, representative of the March 2000
US Census data in regands ta age, gender, race, ethnicity, parent education level, and four
geographical regions,

Who Can Examiners should be familiar with the Standards for Educational and Psychological Testing

Give the [AERA, APA, & NCME, 1998), have completed graduate training in assessment or be supervised

Test? vy such a persan, and have specialized training when testing persons from unique linguistic,
cultural, or clinical backgrounds.

Strengths A well-developed upgrade of the WISC-UII, with improved correlation coefficients. User-
friendly and developmentally appropriate,

Concerns Updated psychometric methods would have been preferred.
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Table A=60. Wechsler Preschool and Primary Scale of Intelligence, 3rd Edition (WPPSI-1I1)

Author David Wechsler

Publisher PaychCorp/Pearson

Contact Pearsan Phone: BOO.627.7271

Infarmation | Atta: Inbound Sales & Customer Support Fax: 8002321223
18500 Bulverde Road ClinicalCustarmersupport @ Pearson.com
San Antonig, TX 78259-3701

Cost $1.086.00 complete kit (Price current as of APRIL 2014)

Purpose Developed for assessing the intelligence of children

Age Range | 261073

Time 30 to 45 minutes. for ages 2:6 to 3:11. 60 minutes for ages 4 to 7:3

Scores of * Verbal [Receptive Viocabulary, Information, Picture Maming, Vocabulary, Word Reasoning,

Subtests Comprehension, Similarities);

* Performance [Block Design, Object Assembly, Matrix Reasoning, Picture Concepts, Picture
Completion);

* Processing Speed (Coding, Symbol Search): and

* Global Language Composite,

Description | Designed to measure the intelligence of children between the ages of 2 years & months to 7
years 3 months. The test kit comes with two manuals, two stimulus books, manipulatives, a
scoring template, and an initial supply of test booklets. There are two sets of core sublests for
twa different age groups. The lower age group has four core subtests and the older age group
has seven core subtests,

Relfability | Split-half reliability estimates are acceptable at the subtest level across ages [83-95),
with only 3 few subtests being less than .80 at specific ages, Full Scale internal consistenty
coefficient of 96 is excellent, with all age groups having an internal consistency of 95 or
higher. Remaining composites show internal consistency coefficients between B9 and 95
across 3ges. Interscorer agreement s high. Test-retest reliability ranged from 86 to 82 over an
average of 26 days.

Validity Validity fs extensively covered in the test manual. When the WEFSI-R and WPPSI-IIl were
administered to 176 children the results supported the view that the scales measure similar
constructs. Corrected correlations were 86, .70, and .85 for Vierbal, Pecfarmance, and FSIOS
respectively, The lower correlation for Performance was thought to be from the WPPSI-1Il's
increased emphasis on fluid ability over visual-spatial tasks on the WPPSI-R, The WERSI-III
was also campared to the WISC-I, the Bayley, the Differential Ability Scales, the Children's
Memary Scale, and the WIAT-I1. All showed acceptable correlations,

Horms This test was normed on a sample of 1700 children divided into 9 age groups. The group is
comparable to the 2000 US Census data for racefethnicity and parental education level, as
well as other common variables. Geographic sampling is not as well stratified.

Wha Can This test should be given by a professional trained in standardized assessment of children,

Give the including but not limited to speech-language patholegists and teachers,

Test

Strengths This new, updated version of the test is more user-friendly, more consistent with current
research, and more child-friendly.

Concerns There is some debate over whether a test of processing speed should be included in 2 test of
intelligence,
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Table A-61. Wide Range Achievement Test, 4th Edition (WRAT4)

Author

Gary S. Wilkinson and Gary J. Robertson

Publisher

Psychological Assessment Resources, Inc.

Contact
Information

PAR, Inc. Phone: 800.331.8378

16204 North Florida Avenue 813.449.4065
Lutz, FL 33549 Fax: 800.727.9329

http://www4.parinc.com

Cost

$315.00 complete kit (Price current as of April 2014)

Purpose

Designed to measure the basic academic skills of reading, spelling, and math computation.

Age Range

Ages 5 to 94

Time

15 to 45 minutes

Scores or
Subtests

Five subtests: Word Reading, Sentence Comprehension, Spelling, Math Computation, Reading
Composite.

Description

The Wide Range Achievement Test: Fourth Edition (WRAT4) is a norm-referenced achievement
test designed to measure the core academic skills of Math Computation, Spelling, Word
Reading, and Sentence Comprehension. Uses of the WRAT4 include collecting initial evaluation
data, screening individuals to identify persons who might need a more in-depth academic
assessment, as part of a re-evaluation of individuals diagnosed with learning and/or cognitive
disorders and evaluating achievement-ability discrepancies to identify specific learning
disabilities, determining minimal proficiency levels needed to perform in particular educational
or vocational settings, for progress monitoring purposes, or using test results as part of a
re-evaluation or a comprehensive evaluation for individuals with learning and/or cognitive
disorders.

Reliability

Internal consistency reliability coefficients (coefficient alpha) were presented for single ages
5-12, 2-year age groupings 13-18, 6-year groupings at ages 19-24, and 10-year groups ages
25-94+. The reliability estimates for the four subtests and Reading Composite are excellent for
screening purposes and good for individual decision making across most age groups. Median
corrected alpha reliability coefficients on the four subtests ranged from .87-.93 by age group
and .83-.93 by grade level. Reliability coefficients for the Reading Composite ranged from
.95-.96 by age and grade. Alternate form retest reliability data were collected 1 month later
on average, and corrected stability coefficients ranged from .68 (Sentence Comprehension for
ages 19-94) to .92 (Spelling for ages 19-94) for the age-based sample and ranged from .75
(Math Computation) to .90 (Reading Composite) for the grade level sample.

Validity

Minimal evidence for internal validity is presented. There is not an in-depth discussion
regarding the development of the test items, criteria for item selection, or relevancy of items.
As evidence of content validity, the authors indicate that 77% of the WRAT4 items were
retained from the previous WRAT3 (and earlier test editions), which had reportedly undergone
thorough statistical analysis during the WRAT3 standardization and review by outside experts
(to ensure freedom from ethnic or gender bias and current relevance). Construct validity

is demonstrated by increasing raw scores as age and grade increases. Convergent validity
was assessed by correlating WRAT4 subtests with similar subtests from a number of well-
established achievement tests and cognitive ability measures. The authors also provide data on
the relationship between the WRAT4 subtests and the corresponding subtests of the WRAT-
Expanded edition. Results indicate moderate to moderately high convergent validity and
demonstrate the predicted patterns of relationships.

continues
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Table A-61. contimued

Narms The normative sample is based on 3,021 individuals between 5 and 94 years of age. The
authors state that the “normative sample was stlected according te a stratified national
sampling procedure with propertionate allocation controlled fae age, gender, ethnicity,
geographic region, and educational attainment as an index of socioeconomic status”
(professional manual, p. 2),

Who Can All parts of the WRAT4 require individual administration by either a trained assessoror a
Give the paraprefessional, with the exception of Part 2 of the Spelling and Math Computation subtests
Test? which, repartedly, can be administered in 3 small-group format to participants & years or older.

Strengths Relatively brief measure that is easy to administer.

Concerns Basal and ceiling rules are complex,
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Table A-62. Woodeock-Johnson Tests of Achievement (W) 111}

Author

Richard W. Woodcock, Kevin 5. McGrew, and Mancy Mather

Publisher

Riverside Publishing

Contact
Infarmation

Riverside Publishing Phone: B00323.3540

3800 Golf Aoad, Suite 100 604677000 (outside US)

Rolling Meadows, IL 60008 Fax: B30467.7192
RPC_Customer_Service@dhmhpub.com

$608.00 (Frice current o5 of May 25, 2001)

Purpaose

Measures academic achievernent across several subject areas.

Age Range

2 to 90+ years

Time

Varies, about 5 minutes per test

Scores ar
Subtests

The W Il MU Tests of Achievement has two parallel forms (A and B) that are divided into
two batteries—Standard and Extended. The Standard Battery includes tests 1 through 12
that provide a broad set of scores, The 10 tests in the Extended Battery provide more in-
depth diagnostic information on specific academic strengths and weaknesses. Bxaminers can
administer the Standard Battery either alone of with the Extended Battery.

Description

Practitioners use the W Il MU Tests of Achievement to help assess students for learning
disabilities and to determine if they need special services. The W (Il KU Tests of Achievernent
include tests and elusters that directly parallel those outlined by IDEA and provide sound
procedures for determining learning variances between abilities and achievement.

Subject areas tested include:
Oral Expression
Listening Comprehension
Written Expression
Basic Reading Skills
Reading Comprehension
Reading Fluency
Math Caleulation Skills
Math Reasoning

Religbility

Most of the WJ Il MU tests show strong reliabilities of .BO or higher: several are 30 or higher.
The W 11 MU interpretive plan is based on cluster interpretation, The W1 Il NU clusters show
strang reliabilities, most at 90 or higher. The reliability characteristics. of the WJ Il NU meet or
exceed basic standards for both individual placement and programming decisions.

Validity

Content validity has been demaonstrated in relation to the Cattell-Ham-Careell theory of
cognitive abilities. Internal validity was demonstrated with high coreelations, and concurrent
validity was tested again the Wechsler Preschool and Primary Test of Intelligence-Revised.
Correlations ranged from .68-.73.

continues
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Table A=-62. continved

Morms

Hormative data for the test were gathered from 8,818 subjects in over 100 geagraphically
diverse communities in the United States. Individuals were randomly selected within the
stratified sampling design that controlled for 10 specific community and individual variables
and 13 socioeconomic status variables. The sample consisted of 1,143 preschool sulbjects;
4,784 kindergarten to twelfth-grade subjects; 1,165 college and university subjects; and 1,843
adult subjects. The W 1l NU uses continuous=year narms to yield normative data at 10 paints
in each grade. It provides age-based norms by menth from ages 24 months to 18 years and by
year from ages 2 to %0+ years. And it provides grade-based norms for kindergarten through
12th grade, 2-year college, and 4-year college, including graduate school.

Who Can
Give the
Test?

Any person administering the W Il ACH needs thorough knowledge of the exact
administration and scoring procedures and an understanding of the importance of adhering to
these standardized procedures, Competent interpretation of the W LI ACH requires a higher
degree of knowledge and experience than is required for administering and scoring the tesis,
Graduate-level training in educational assessment and a background in disgnostic decision-
making are recommended. Only trained and knowledgeable professionals who ane sensitive
to the conditions that may compromise, or even invalidate, standardized test results should
make interpretations and decisions. The level of formal education recommended to interpret
the W Il ACH is typically documented by successful completion of an applicable graduate-
level program of study that incledes, at a minimum, @ practicum=-Type COUrSe covEring
administration and interpretation of tests of academic achievement.

Strengths

Good measure of general achievement,

Concerng

Test time can be quite long when all subtests are administered at once,

L ——



Table A-63. Young Children's Achievement Test [YCAT)

Author Wayne P. Hresko, Pamela K. Peak, Shelley R. Herron, and Deanna L Bridges

Publisher Pro-Ed

Contact Pro-Ed, Ine, Customer Service:

Information | 300 Shoal Creek Boulevard Fhone: BO0.BS7.3202
Austin, Texas TH757-5E97 Fax: B00.397.7633

Publishing Team:
Phone: 800.897.3202
Fax: 800.397.7633

infod@proedine.com

Cost

$£250.00 (Price current as of April 2014)

Purpose

Decigned to help determine early academic abilities

Age Range

40 ta 7N

Time

25 to 45 minutes

Sgores or
Subbests

General Information, Reading, Mathematics, Writing, Spoken Language, Early Achievement
Composite; Provides Standard Scores, Age Equivalents, and Percentiles.

Description

The Y-CAT measures early academic abilities to help identify young children who are at risk
for school failure, It is designed for English-speaking preschoolers, kindergarteners, and
first-graders.

Reliability

Internal consistency values ranged from .74 (General Information, Age 7) to 92 (Reading,

Age 4). Most subtest values in the mid- to high 80s, Early Achicvement Composite Scare had
high internal consistency values: 95 to 97 Alphas calculated for nine subgroups, almost all
were in 905 for various subtests and ranged from 97 to 99 for composite scare,

Test-retest reliability calculated using sample of 190 children from two different schools, high
seares ranging from 87 to 99 (approximately 2-week interval].

Interscarer reliability: correlations between two graduate students scores ranged from 97 to
.39, indicating high degree of agreement.

Validity

Content validity: authors reviewed early childhood tests and curriculurm materials.

Criterion-related walidity: Concurrent validity measured by corselating YCAT performance with
Comprehensive Scales of Student Abilities, Kaufman Survey of Early Academic and Language
Skills, the Metropolitan Readiness Tests, and the Gates-MacGinitie Reading Tests. Most
correlations show concurrent validity,

Construet Validity: six premises—age differentiation, group differentiation, YCAT's relationship
to academic ability, YCAT's relationship to intelligence, subtest interrelationships, and

item validity. Does differentiate between students on basis of age. Subgroups [(Whites,

Blacks, Hispanics, individuals with ADHD] perfarmed identical, though individuals with
learning disabilitics and mental retardation performed lower, a5 was expected, Subtests all
intercorrelated, with values ranging from .57 to .71, Items of subtest correlated well with total
scare on subtest.

Harms

Based on 1,224 children sampled from 32 states. Sample designed to be representative of
nation and census for geographic region, gender, race, residence, ethnicity, family income,
parents’ educational attainment, and disabality status,

continues
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Table A=63. continued

Wha Can Should be administered by a person with formal training in administering and interpreting

Give the results fram assessments. Manwal cites guidelines suggested by Anastasi and Urbina [19'9_?3

Test? and also recommends examiner has supervised training in using screening tests and practiced
administering YCAT several times,

Strengths. Simple administration, colorful easel display format, reliability, validity, well-written test
manual,

Contemns Differential item functioning using Delta Pilot approach [some research says flawed appreach].




Tatle A-64. Expressive One-Word Picture Viocabulary Test [EOWPVT)

Author Rick Brownell (editor]

Publisher Academic Therapy Publications

Contace Acadernic Therapy Publicaitons Phone: 8004227248

Information | 29 Commercial Biv. Fax: 886.287.9975
MNovato, CA 94949 salesi@academictherapy.com

Cost £175 for the complete kit: $40.00 for the record forms [ [Price current os of October 2014).

Purpose Designed to assess an individual's single-word expressive vocabulary,

Age Range | 2:0 to 70+

Time 15 to 25 minutes

Scores or Total score only.

Subtests

Description | The child is shown a picture and is asked to label it.

Reliatility Coefficient alpha to assess homogeneity of test items, median coefficient was 0.9 with range
of 0,93 to 0.98. Split-half coefficients reflected median of 0.98 = good internal consistency;
Test-retest: only 20 days in between but strong test-retest correlations; Inter-rater reliability:
strong canfidence level for inter-rater reliability.

Validity Content-test: simplicity doesn't test other language skills; correlated with 12 ather vocabulary
measures but correlations not high, median 0.79; Censtruct: does not correlate well with tests
of other domains.

Narms Mormed on 2,327 individuals, norms reflect use of broad demographic characteristics.

Who Can This test should be administered by a professional trained in standardized assessment of

Give the children, including but not limited to speech-language pathologists.

Test?

Strengths Calorful illustratisns: directions included on record farm along with prompts; speed of
administration; can be wsed in conjunction with ROWPVT to assess receplive and expressiee
vocabulary. Spanish-Bilingual (2012) version is available.

Concerns Limited scope of test; only assesses child's ability to label.
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Table A-E5. Expressive Voeabulary Test-2 (EVT-2)

Author Kathleen T. Williams

Fublisher Prarson Assessments

Contact Pearson Phone: B00.627.7271

Information | ain: Inbound Sales & Customer Support Fax: 800.232.1223
19500 Bubnerde Road ClinicalCustomerSupport g Pearson.com
San Antonio, T 78258-3701

Cest 441,85 [for both Forms and scoring software) (Price current as of April 2014)

Purpose Designed to assess an individual's single-word expressive vocabulary.

Age Range 2:6 ta 90

Time 10 to 20 minutes

Scores of Tortal score only.

Subbests

Description | Some of the test items require the child to label items while others require the child ta
produce a synonym. [e.g. The child is shown a picture and the examiner says, “Tell me ;
another word for below.”) Some other items require the child to produce 3 word wihen gren
a definition. [e.g., The child is shown a picture and the examiner says, “Tell me 3 word that
means a trip by sea.”)

Reliability Internal consistency reliability

By Age:

Split-Half

®= Form A: M = .94

* Farm B: M= 93

Standard Error of Measurement
* Form A: 3.8

* Form B: 389

By Grade:

Split-Half

* Form A: M= 93

® Form B: M = .83

Standard Error of Measurement
* Form A: 4.0

& Form B: 4.0

Alternate-form reliability By Age: M = &7
Test-retest reliability By Age: M= 95




Table A-65. continued

Validity EVT-2 With the PPVT-4 Scale (N = 3,540): Average r= .82
EVT-2 With the CASL:
Ages 3-5 years (N = 68)
® Basic Concepts: r= .59 ® Antonyms: r= .67 ® Sentence Completion: r= .51
Ages 8-12 years (N = 62)
® Synonyms: r= .50 ® Antonyms: r= .84 ® Sentence Completion: r=.72
e Lexical/Semantic Composite: r= .80
EVT-2 With the CELF-4 Scale:
Ages 5-8 years (N = 55)
 Core Language: r= .80 ® Receptive Language: r= .68 ® Expressive Language: r=.79
Ages 9-12 years (N = 56)
® Core Language: r=.75 ® Receptive Language: r= .69 ® Expressive Language: r=.77
EVT-2 With the GRADE (Total Test score):
o K, Fall (Level P, N = 50): r=.76
o K, Spring (Level K, N = 65): r=.59
®1(N=52):r=.60
©2(N=48):r=.57
®3(N=63):r=.79
*4(N=61):r=.72
*6(N=49):r=.64
©8(N=47):r=.67
® 10-11 (N = 52): r= .64
EVT-2 With EVT (N = 377): Average r= .81
Norms Data from 4,000 individuals were used for the norm sample. This sample was matched to the
U.S. population for sex, race/ethnicity, geographic region, SES, and clinical diagnosis or special
ed. placement. Standardization occurred in fall 2005 and spring 2006.
Who Can This test should be administered by a professional trained in standardized assessment of
Give the children, including but not limited to speech-language pathologists.
Test
Strengths Easy to administer, age appropriate starting points are tabbed in the test book; Quick
evaluation of expressive vocabulary and word retrieval; assesses more than ability to label; can
be used in conjunction with PPVT to assess receptive and expressive vocabulary.
Concerns Interscorer consistency has not been demonstrated; criterion-related validity is limited.
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Table A-66. Peabody Picture Vocabulary Test-4 (PPVT-4)

Author Lioyd M. Dunn and Douglas M. Dunn

Fublisher Pearson Assessments —ul

Contact Pearson Phone: BOO.627.7271

Information | awn: Inbound Sales & Customer Support Fax: 800.232.1223
18500 Bulverde Road ClinicalCustomerSupporti@ Pearson.com
San Antanio, TX 78258-3701

Cost $441.00 [for both Forms and scoring software] or $238.70 (for one form) (Price current as of
April 2014)

Purpoes Designed o assess an individual's single-word receptive vocabulary.

Age Range 216 to 90 years and older

Tirne 10 to 15 minutes

Seores of Mo subtests. Can be used along with a test of expressive vocabulary if desired.

Subtests Scores: Raw scores converted to standard scares, can be eanverted to percentile ranks, normal
curnve equivalents, stanines, and age and grade equivalents.

Description | The PPVT=4 is an individually administered, untimed measure of receptive vocabulary. There are
twio fiorms, Form A and Form B. Both forms consist of 228 items, each containing four ::'olur:d
phctures arranged on a single space, The examinee points to the picture that best deseribes the
meaning of a word spoken verbally by the examiner.

Reliability Internal consistency reliability

By Age:

Split-Half

* Form A M = 94

* Form B: M = .94

Standard Error of Measurement
* Form A: 3.6

* Form B: 3.6

By Grade:;
Split-Half
= Form A: M= 95
* Form B: M = 94

Standard Error of Measurement

= Fgrm A 3.6

* Form B: 3.7

Alternate=form reliability By Age: M = 89
Test-retest reliability By Age: M= .53




Table A=B6. continued

Validity

» Validity:

Correlations

The PPVT-4 Scale With the EVT-2 [N = 3,540): Average r= 82

The PPYT-4 Scale With the CASL:

fges 3-5 years (M = 68)

* Basic Concepts: r=_50 * Antonyms: r= .41 * Sentence Completion: r= 54

Ages 8-12 years (N = 82)

# Synonyms: r=_65 * Antonyms: r=_78 # Sentence Completion: r=_63

* LexicalfSemantic Composite: r= .79

The PPVT-4 Scale With the CELF-4 Scale:

Ages 5-8 years (N = 55)

* Core Language: r=.73 * Receptive Language: r=_67 * Expressive Lanquage: r= 72
Ages 9-12 years (N = 58)

* Core Language: r=72 » Receptive Language: r= 75 + Expressive Language: r= .68

The PPUT-4 Scale With the GRADE (Total Test score):
¢}, Fall [Level P, N = 50): r= .1

* K, Spring [Level K, N = 65): r= 40

eiN= 52:]: r= S8

LI m - 43]: rm 43

* 3N = E3): r= B5

* 4 (N =g1): r= 66

*5[N=49):r=.M

* B[N =47 r= 79

* 10-11 [N = 52): r= 59

The PPYT-4 Seale With the PRVT-1 Scale (M = 322): Average r= B4,

Data from 4,000 individuals were used for the narm sample. This sample was matched to the
US population far sex, race/ethnicity, geographic region, SES, and clinical diagnosis or special
ed, placement, Standardization occurred in fall 2008 and spring 2006,

Who Can
Give the
Test?

The PAYT-4 is designed to be administered by a Level B éxamingr (i.e., Bachelors degree with
coursework in principles of measurement, administration, interpretation of tests, and farmal
training in the content area),

Strengths

Easy to administer with short test administration time; can be used in conjunction with EVT to
255255 expressive and receplive vocabulary,

Concerns

Somewhat restrictive means of assessing receptive vocabulary due to single-word only format,
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Table A-67. Receptive One-Ward Pieture Vocabulary Test (ROWPVT)

Author Rick Brownell [editor)
Publisher Academic Therapy Publications
Contact Academic Therapy Publications Phone: BO0,422.724%
Information | 20 Commercial Blvd. Fax: BE8.287.9975
Mowato, CA 94944 salesgdacademictherapy.com
Cost £175 for the complete kit; $40.00 for the record farms [Price current o3 aof October 2074)
Purpase Assesses receptive vocabulary by asking examinee to match ohject’s concept with name.

Age Range 210 to 70+

Time 15 to 25 minutes
Secores or Total score onby.
Subtests

Description | 170-item multiple cholce test that assesses an individual's English=hearing vocabulary,
refiecting the extent of his or her understanding of single words. Mot a timed test; has basal
and ceiling rules.

Reliability Internal consistency-coefficient alpha range 0,97-0.98, Test-retest correlations ra nged from
0.78-0,93, coefficient of 0.84 for entire sample, not good stability. Inter-rater reliability 10070
agreement but small sample size [(30).

Walidity Criteripn-compared to 12 other tests that measure receptive language, correlation epefficients
ranged fram 0.44-0.97.

Morms Defived from randorm interational sample of 2,327 (all primarily English speakers at school
and home).

Who Can Speechflanquage pathologists, psychologists, counselars, learning specialists, phrysicians,

Give the occupational therapists, and other personnel who are under the superdision of a professional

Test? familiar with assessment and interpretation most often administer the test.

Strengths Easy to administer with short test administration time; can be used in conjunction with
ECWPVT to assess expressive and receptive vocabulary. Spanish-Bilingual [2012) version
available.

Concerns Somewhat restrictive means of assessing receptive vocabulary due to single-word-only format.

OPTIONSchools, Inc. Assessment Reference Guide 2014. Reprinted with permission.
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Alexander Graham Bell Academy for Listening and Spoken Language
http://www.listeningandspokenlanguage.org/ AGBellAcademy /

A website for professional seeking certification or currently certified Listening and
Spoken Language Specialists (LSLS™) that work with infants and children who are
deaf or hard of hearing and their families.

Address: 3417 Volta Place, NW, Washington, DC 20007

{202) 204-4700 - (Voice)
(202) 337-8314 — (Fax)

E-mail: academy@agbell.org

Alexander Graham Bell Association for the Deaf & Hard of Hearing

http: //www.agbell.org

International nonprofit membership organization, support network, and resource
center on pediatric hearing loss and spoken language approaches and related issues.
Address: 3417 Volta Place, NW, Washington, DC 20007

(202) 337-5220 — (Voice)

(202) 337-5221 — (TTY)

(202) 337-8314 - (Fax)

Email: info@aghell.org

American Auditory Society
http:/ /www.amauditorysoc.org

Purpose is to increase the knowledge and understanding of the ear, hearing, and
balance; their disorders and how to prevent them; and habilitation and rehabilitation
of individuals with hearing and balance dysfuntion.

Address: 352 Sundial Ridge Circle, Dammeron Valley, UT 84783-5196
(435) 574-0062 - Voice
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American Speech-Language-Hearing Association (ASHA)
http:/ /www.asha.org/

http:/ /fvwww.asha.org/ practice-portal /

http:/ fwww.asha.org/ Advocacy /

state / Performance-Assessment-of-Contributions-and-Effectiveness/ Tutm_source=
ashadutm_medium=enewsletter&utm_campaign=accessschools032114

Provides information on newborn hearing screening guidelines, current legislation,
continuing education, and a special interest group, SIG 9-Hearing and Hearing
Disorders in Childhood.

Address: 10801 Rockville Pilke, Rockville, MD 20852
(500} 638-8255 — (Voice, TTY)
E-mail: actioncenter@asha.org

American Society for Deaf Children (ASDC)
http: //www.deafchildren.org

A national organization of families and professionals that helps create opportunities
for children who are deaf and hard of hearing to gain full communication access,
particularly through the use of sign language.

Address: 3820 Hartzdale Drive, Camp Hill, PA 17011

(500) 942-2732 - (Voice Hotline, Toll-free)

(866) B95-4206 — (Voice)

{717) 703-0073 - (Voice)

(717) 909-5599 - (Fax)

E-mail: asdc@deafchildren.org

Beginnings For Parents of Children Who Are Deaf or Hard of Hearing, Inc.
https:/fwww.nebegin.org/

Provides emotional support and access to information as a central resource for
families with children who are deaf or hard of hearing, age birth through 21 years
of age.

Address: PO. Box 17646, Raleigh, NC 27619

(800) 541-HEAR ~ (Toll-free for NC only, Voice, TTY)
(919) 850-2746 - (Vioice, TTY)

Boys Town National Research Hospital
http: //www.boystownhospital.org/Pages/default.aspx
http: //www.babyhearing.org/Parent2lParent/index.asp

Provides parents with a variety of helpful information related to hearing loss in
children and information about how some parents have responded to their child's
hearing loss and how they have learned to better cope with it.
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Address: 555 N 30th St., Omaha, NE 68131

(402) 452-5000 - (Voice)

(B0D) 448-3000 — (Voice, Toll-free, 24 hours a day)
(800) 448-1833 — (TTY, Toll-free, 24 hours a day)

Centers for Disease Control and Prevention (CDC)
http://www.cde.gov /ncbddd /hearingloss /index.html

Provides information on hearing screenings and diagnoses, treatments, and research,
The site also provides free downloadable resources and materials, available at http://
www.cde.gov/ncbddd /hearingloss/ freematerials.html. The CDC Early Hearing 411
app (EHDI411) has been designed and developed by the Early Hearing Detection
and Intervention (EHDI) team, Mational Center for Birth Defects and Developmental
Disabilities (NCBDDD), the CDC. The main purpose of this app is to provide a way
for parents to manage their children’s early hearing care information and share
on-line medical and public health resources on infant andfor child hearing loss. The
EHDI App is available on iTunes.

Center for Hearing and Communication
http://www.chchearing.org

Works to improve the quality of life for people with all degrees of hearing loss and
to offer comprehensive services regardless of age or mode of communication.

Address: 50 Broadway, New York, NY 10004

(917) 305-7700 - (Voice)
(917) 305-79999 — (TYY)

Center for Parent Information and Resources (Formerly known as National o
Dissemination Center Information Center for Children & Youth with Disabilities
[NICHCY])

hitp: / /'www parentcenterhub.org

National information and referral center that provides information on disabilities
and related issues, with a focus on children from birth through 22 years of age.

Address: Center for Parent Information and Resources, ¢/o Statewide Parent
Advocacy Network, 35 Halsey 5t., Fourth Floor, Mewark, MN] 07102

(573) 642-8100 - (Vioice)
E-mail: malizo@parentcenterhub.org

Early Hearing Detection & Intervention-Pediatric Audiology
http://ehdipals.org/
Provides links to services, information, resources, and services for children with

hearing loss. Also provides information about local audiclogy facilities and
professional resources,
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Family Voices

http://www.familyvoices.org

A national, grassroots organization that is a clearinghouse for information and
education concerning the health care of children with special health needs.

Address: 2340 Alamo SE, Ste. 102, Albuquerque, NM 87106

(505) 872-4774 — (Voice)
(888) 835-5669 — (Voice, Toll-free)
(505) 872-4780 — (Fax)

E-mail: kidshealth@familyvoices.org

Hands & Voices
http://www.handsandvoices.org

Hands and Voices is a parent driven, nonprofit organization dedicated to providing
unbiased support to families with children with hearing loss.

Address: Families For Hands & Voices, PO Box 3093, Boulder, CO 80307
(217) 357-3647 — (Voice)

(866) 422-0422 — (Voice, Toll-free)

E-mail: parentadvocate@handsandvoices.org

Healthy Children
http://www.healthychildren.org

This website provides links and information about child development, healthy
living, safety, and new research. There are links to healthcare sites and tips and tools
to educate parents and caregivers. Developed from the American Academy

of Pediatrics.

Hear Me Foundation
http://www.hearmefoundation.org

Promotes positive life experiences via camp activities and year-round events
primarily for oral-deaf and hard-of-hearing children, their siblings, and their
families.

Address: 4814 Woodstream Village Drive, Kingwood, TX 77345

(281) 359-6725 — (Voice)

Hereditary Hearing Loss
http://hereditaryhearingloss.org/

The Hereditary Hearing loss Homepage aims to give an up-to-date overview of the
genetics of hereditary hearing impairment for researchers and clinicians.
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John Tracy Clinic
http: //www.jtc.org

A website for families with a child who is deaf or hard of hearing and the
professionals that provide intervention including parent education course and
services to children who are deaf or hard of hearing,

Address: 806 West Adams Boulevard, Los Angeles, CA 90007
(213) 748-5481 - {Voice)
(213) 747-2924 - (TYY)

Listen-Up Web!
http: /fwww listen-up.org/

Provides resources and information geared to the special needs of children who are
deaf and hard of hearing, and their families.

E-mail: kay@listen-up.org

Mational Association for the Deaf
http: //www.nad.org

This is a federation of state associations, organization and corporate afﬁiiate‘s, and
individuals advocating for the civil rights of deaf and hard of hearing Americans.

Address: 8630 Fenton Street, Suite 820, Silver Spring, MD 20910-4500

(301) 587-1788 - (Voice)
(301) 587-1789 — (TYY)

National Center for Hearing Assessment & Management (NCHAM)
http: //www.infanthearing.org/

Provides information on newborn hearing screening programs, legislation,
equipment, and other related issues.

Address: Utah State University, 2880 Old Main Hill, Logan, UT 84322
(4315) 797-3584 - (Voice)

E-mail: mail@infanthearing.org
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Colorado Families for Hands & Voices
http: //cohandsandvoices.org/ rmap,/roadmap /

This organization is designed to: arm families with the knowledge of “next steps”
following a referral on the hearing screen and /or diagnosis of hearing loss; help
families get the support they need well before the 1, 3, and 6 month EHDI guidelines;
keep babies safe from the risks of unnecessary sedation for diagnostic hearing
testing by using natural sleep before three months of age; and encourage an ongoing
discussion of hearing screening at birth as well as throughout a child’s developing
Vears.

Hardofhearingchildren.com
http: //www. hardofhearingchildren.com

Information and advocacy for people interested in hard of hearing children.
Comprehensive source of information, resources, and support for parents and
children.

Address: PAMC Inc., 353 Gordon St, Guelph Ontario, Canada N1G 1X8
(519) 780-0843 - (Voice)
E-mail: candlish@hardofhearingchildren.com

Hearing Journey—Cochlear Implant Forum

http: //hearingjourney.com/ Listening Room

A website that provides the opportunities to meet other families that have a child
with cochlear implants or hearing aids, as well as activities designed for children
with a hearing loss in the journey of learning language.

Magic Keys-ABC Fast Phonics and Children's Storybooks Online
http: /fmagickeys.com
A website that provides resources to families with a child who is deaf or hard of

hearing and professionals who provide interventions services including phonics
teaching resources and children’s stories,

Minnesota Early Hearing Detection and Intervention Program
http: 4/ www.improveehdi.org/mn/roadmap.cfm

The MN EHDI Program roadmap outlines how to develop a care plan for the first
year of life for the child identified with hearing loss.
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Parents as Teachers National Center, Inc. (FAT)

http: //www.patne.org

PAT is an international early childhood parent education and family support
program. PAT serves families throughout pregnancy until their child enters
kindergarten, usually age 5. The program is designed to enhance child development
and school achievement through parent education accessible to all families. Itis a
universal access model.

Address: 2228 Ball Drive, S5t. Louis, MO 63146

(314) 432-4330 — (Voice)

(314) 432-8963 — (Fax)

(866) PAT4YOU; (866) 728-4968 — (Toll-free)

Raising Deaf Kids

http: //www.raisingdeafkids.org

Website provides information and resources on hearing loss for parents.
Address: 3440 Market St., 4th floor, Philadelphia, PA 19104

E-mail: info@raisingdeafkids.org

Sound Foundation for Babies

http: //www.cochlear.com/wps/wcm/connect/in /home /support/
rehabilitation-resources/ early-intervention /sound-foundation-for-babies/
sound-foundation-for-babies

A website for families with a child who is deaf or hard of hearing and professionals
that provided weekly activities for listening and learning spoken language.
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American Academy of Audiology

http: /fwww.audiology.org /resources / documentlibrary / Documents/
PediatricAmplificationGuidelines. pdf

2013 Pediatric Amplification Guideline.

Boys Town MNational Research Hospital
http://babyhearing.org/ Audiologists / verification/index.asp
Verification resources and videos.

Champion Program
http://www.aap.org/en-us/advocacy-and-policy /aap-health-initiatives /PEHDIC/
Pages/Early-Hearing-Detection-and-Intervention-by-State.aspx

This website also includes information specifically to supporting children with
hearing loss, including information on state EHDI programs, the American of
Academy State Chapter.

Medical Home
http: //www.medicalhomeinfo.org/
National Center for Medical Home Implementation through the American Academy

of Pediatrics. This resource is for health professionals, families, and anyone interested
in creating a medical home for all children and youth.

Mational Institute on Deafness & Other Communication Disorders
http://www.nided.nih.gov

The Mational Institute on Deafness and Other Comumunication Disorders (NIDCD),
part of the National Institutes of Health (NIH), conducts and supports research in
the normal and disordered processes of hearing, balance, taste, smell, voice, speech,
and language.

Oberkotter Foundation
http://oberkotterfoundation.org

A website for families with a child who is deaf or hard of hearing and professionals
that offer resources, parent guidance, public awareness, and professional learning
opportunities provided by LSLogic™.
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Purdue Ear Lab Frequency Lowering Resources
hll‘p:f.fweb.ics.purdue_edu,.-"—-atexanlxiffitti.r@assisranls.hm'.]

Frequency lowering fitting assistants for Phonak, Unitron, Widex, Siemens, and
ReSound.

Supporting Success for Children with Hearing Loss
http: //successforkidswithhearingloss.com/
Our mission is to help YOU to improve the futures of children who are hard of

hearing or deaf via Resources, Products, Continuing Education, and Membership
Metworking. Resources developed and presented by Karen L. Anderson, PhD.

The Situational Hearing Aid Response Profile

http:/faud res.org,/re/sharp/

SHARP is short for Situational Hearing Aid Response Profile and was developed at
the Boys Town National Research Hospital to characterize the audibility of speech
signals across a wide range of realistic listening situations with varying acoustics,

University of Western Ontario Ped AMP Protocol
http://www.dslio.com/page/en/pedamp /manual.html

The University of Western Ontario Pediatric Audiological Monitoring Protocol
Version 1.0 (UWO Ped AMP v1.0) consists of a battery of outcome evaluation tools
and aims to systematically evaluate several auditory-related outcomes of infants and
children with PCHI who may or may not wear hearing aids.

ZERO TO THREE: Mational Center for Infants, Toddlers and Families
http://www.zerotothree.org

A national nonprofit organization that promotes the healthy development of infants
and toddlers by supporting and strengthening families, communities, and those
who work on their behalf. Dedicated to advancing current knowledge; promoting
beneficial policies and practices; communicating research and best practices to

a wide variety of audiences; and providing training, technical assistance, and
leadership development.

Address: 2000 M Street, W, Suite 200, Washington, DC 20036

(202) 638-1144 — (Vioice)




448

Assessing Listening ond Spaken Longuage in Children With Heoring Loss

T

Apel, K., & Masterson, J. (2013). Beyond baby talk: From speaking to spelling: A guide o
language and literacy: Development for parents and caregivers. New York, NY: Three
Rivers Press.

Cochlear Limited. (2003). Listen, learn, and falk [Videos and Printed Materials]. Alexan-
dria, N5SW, Australia: Author.

Estabrooks, W. (Ed.). (2012). 101 Frequently asked questions about auditory-verbal prac-
tice. Washington, DC: Alexander Graham Bell Association for the Deaf and Hard of
Hearing.

Esfabrcnfulk;, W., & Birkenshaw-Fleming, L. (2006). Hear and listen! Talk and sing, songs
for young children who are deaf or hard of hearing and others who need help in learning to
talk (2nd ed.). Washington, DC: Alexander Graham Bell Association for the Deaf and
Hard of Hearing,

Gleason, J. B., & Ratner, N. B. (2012). The development of language (8th ed.). Boston, MA:
Allyn & Bacon.

Hoff, E. (2012). Language development (5th ed.). Belmont, CA: Thomson Wadsworth,

Hollinger, P, & Doner, K. (2003). What babies say before they can talk. New York, NY:
Simon & Schuster,

Hulit, L. M., Howard, M. R., & Fahey, K. P. (2011). Born to talk: An introduction to speech
and language development (Sth ed.). Toronto, Canada: Pearson Education.

Human development: The first two-and-one-half years: Program 7—Language and
Program 4—Infant communication concept media. (n.d.). [Videos showing stages
of language development]. Irvine, CA: Concept Media.

Ling, D. (2002). Speech and the hearing-impaired child: Theory and practice (2nd ed.). Wash-
ington, DC: Alexander Graham Bell Association for the Deaf and Hard of Hearing.

Otto, B. W. (2009). Language development in early childhood education (3rd ed.). Boston,
Ma: Merrill

Owens, R. E. (2008). Language development: An introduction (7th ed.). Boston, MA: Allyn
& Bacon.

Paul, R. (2006). Language disorders from infancy through adolescence (3rd ed.). St. Louis,
MO: Mosby Elsevier.

Pepper, ., & Weitzman, E. (2004). It takes two to talk: A practical guide for parents of children
with language delays (3rd ed.). Toronto, Canada: The Hanen Centre.

Poland, C., & Chouinard, A. (2008). Let's talk together: Home activities for early speech and
language development. Maple Grove, MN: Talking Child, LLC.

Pollack, D., Goldberg, D., & Caleffe-Schenck, M. (1997). Educational audiology for the lim-
ited-hearing infant and preschooler: An auditory-verbal program. Springfield, IL: Charles
C. Thomas.

Rossi, K. (2005). Lef's learn around the clock: A professional’s early intervention toolbox.
Washington, DC: Alexander Graham Bell Association for the Deaf and Hard of
Hearing,




Glossary

1-3-6. Screen hearing before 1 month
of age, diagnosed hearing loss before
3 months, and intervene for children
with identified hearing loss before
& months.

Accommaodation. An alteration of envi-
ronment, format, or equipment that
allows an individual with a disability
to gain access to content.

Acoustic accessibility. Refers to the
behavior of sound in a room (any
room—home, school or community-
based), its impact on children, and its
effect on the ability of a child to extract
meaning from sound.

Acoustic highlighting. Slightly exagger-
ating the targeted speech sounds.

Amplitude compression. Automated
systems that adjust the amount
of amplification provided by the
hearing aid based on the input level
of sound received at the hearing aid
microphone,

Ancillary examiner. One who has
received in-depth training in the
measure(s) to be used and who
administers testing in the native
language in the presence of a licensed
professional.

ANSD. Auditory Neuropathy Spectrum
Disorder is a clinical syndrome
characterized by electrophysiological
evidence of normal or near normal
cochlear function and absent
or abnormal auditory pathway
transduction,

Assessiment. The act of making a
judgment about something.

Audibility. How much of the speech
signal can be heard.

Aunditori-verbal therapy. Therapeulic
method in which a hearing-impaired
child is taught to use available
hearing; lip reading is discouraged
to maximize attention to sound and
hearing,.

Bell curve. A graph that shows the
normal distribution of variables. Most
of the values cluster around the mean,

Bilateral listener. A listener who
receives cochlear implants in both
ears.

Bilingual. The ability to understand
and use a majority and minority
language.

Bimodal listener. A listener who has a
hearing aid in one ear and a cochlear
implant in the other ear.

Bound morphemes, Units that cannot
stand alone; they must be attached to
a free morpheme (e.g., pre-, -ing).

Bundled payments for care improvement
{BPCI). An initiative in which organi-
zations enter into payment agreements
with Medicare and Medicaid that
include financial and performance
accountability for episodes of care.

Cermen. Wax; normal, protective
secretion of the ear canal.

Classroom Andio Distribution Systems
{CADS; also called sound field
systems). Similar to a wireless public
address system, but designed specifi-
cally to ensure that the entire speech
signal, including the weak high-
frequency consonants, reaches every
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child in the room using infrared or FM
transmission,

Confidence interval. Range for what this
score actually represents.

Congenital, Before or at birth.

Connectivity. The connection of the
child's personal hearing assistance
technology (HAT) to various educa-
ticnal technologies such as tablets
and computers.

Construct validity. The extent to which a
test measures the concept or construct
that it is intended to measure.

Content validity. The extent to which a
variable measures what it is intended
o measure.

Correlation coefficient. Measures the
degree of association between two
sets of numbers; correlation coefficient
ranges from =1 to 1, with the numbers
closest to 1 indicating a strong asso-
ciation between the two sets of test
scores. The negative numbers refer to
an inverse relationship: that is, as the
SCOTE ON ONE Measure increases, the
other decreases,

Criterion referenced. Tests that
determine whether the test taker has
mastered the material. Such tests do
not compare one test taker to another,

Criterion-referenced measures. Assess-
ments that compare an individual’s
performance to a predetermined age
or grade-level benchmark.

Crystallized intelligence. The individual’s
store of acquired knowledge and
ability to reason and communicate
verbally,

Culturally and linguistically diverse
(CLD). A person who is exposed
to, and /or immersed in more than

one set of cultural beliefs, values,
and attitudes. These beliefs, values,
and attitudes may be influenced by

race/ethnicity, sexual orientation,
religious or political beliefs, or gender
identification. A person who has had
significant exposure to more than one
language or dialect.

Curriculum-based measures. Assess-
ments developed for a specific
intervention that allow a child’s
progress to be closely monitored
throughout the intervention.

Data-driven decisions. Using the scores
on standardized tests to make educa-
tional decisions.

Decibel (dB). The standard unit for
measuring and describing the
intensity of a sound; the logarithmic
unit of sound intensity or sound
pressure; one-tenth of a Bel.

Digital noise reduction. Signal
processing strategy designed to limit
the impact of noise on hearing aid
USErs.

Digital RF systems (also called DM—
digital modulation systems). These
provide a higher level of analysis and
control over the signal received by the
microphone; and then the signal is
delivered to the listener using a carrier
frequency that "hops"—a feature that
makes these systems less susceptible
to interference from nearby radio
frequency (RF) devices.

Diphthong. Sequence of two vowels
within the same syllable that forms a
single sound /ey, a1, au, ou, 51/ asin
the words rate, hide, how, hope, and boy.

Directional microphones. Maintain or
enhance amplification for sounds
arriving from the front of the listener
and reduce amplification for sounds
arriving from behind the listener or
from the sides.

Dysgraphia. Writing impairment char-
acterized by difficulties in single-word
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spelling in the absence of written
expression deficits.

Dyslexia. Reading impairment char-
acterized by difficulties in accurate
andfor fluent word recognition in the
absence of listening comprehension
deficits.

Early intervention (EI), Services
provided to children who have or at
risk of developing a handicapping
condition or special need that may
affect their development. Services are
begun between birth and school age.
These services may be preventative or
be remediation.

Enrly interventionist. A specialist who
coordinates the services for a birth to
age 3 child who is disabled or delayed.
These services may be academie,
social, and / or psychological.

Educational accessibility. The child
with hearing loss should have access
to curriculum and instruction in the
classroom at the same level and rate as
typically hearing peers.

Educational streaming. The mode of
delivery of videos from YouTube,
websites and other online educational
programming to the child’s and for
classroom’'s computer system.

Effective. Providing services based on
scientific knowledge to all who could
benefit and refraining from providing
services to those not likely to benefit.

Efficient. Avoiding waste, including
waste of equipment, supplies, ideas,
and energy.

EHDI. Early hearing detection and inter-
vention programs are located in states
and US. territories. These programs
are designed to identify infants
and newborns with hearing loss
by universal hearing screening and
diagnostic testing which allows them

to be enrolled in an early intervention
program.

Electromagnetic interference. Distur-
bance that affects an electrical circuit.

Episode of eare (EOC). All services
provided for a specific illness during a
specific time period.

Equitable care. Care that does not vary
in quality because of personal char-
acteristics such as gender, ethnicity,
geographic location, and socioeco-
nomic status.

Family-centered and culturally effective
care. Care that involves the whole
family and not just the child, is cultur-
ally appropriate for that family, and is
effective.

Feedback suppression systems. Auto-
matically limit the amount of gain that
can be provided in the hearing aid
to decrease the whistling or buzzing
sound that occurs when amplified
sound from the hearing aid is picked
up by the microphone and amplified
again.

Fluid reasoning. The ability to recognize
patterns and use inductive and
deductive reasoning to solve novel
problems not taught in school.

Free morphemes. Units that can stand
alone (most words).

Frequency. The number of times that
a regularly repeated event, such as
sound vibration, occurs in a specified
amount of time, usually cycles per
second. On an audiogram it may
be called pitch and is measured in
hertz (Hz).

Frequency lowering. Hearing aid signal
processing strategies that relocate
high-frequency speech information
to lower frequencies where hearing
thresholds may be better or the
hearing aid may provide more gain,
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Garden variety poor reading. Reading
impairment characterized by deficits
in word recognition as well as
comprehension.

Garden variety poor writing, Writing
impairment characterized by deficits
in single-word spelling as well as
written expression.

HAT. Hearing Assistance Technology, for
example, personal FiM systems.

Head shadow effect. Limits the audibility
of sounds originating from the same
side as the impaired ear. The head
shadow effect can result in 10 to 20 dB
attenuation for sounds that originate
from the opposite side of the head.

Healthy People. A government program
that provides science-based, 10-year
national objectives for improving the
health of all Americans.

Hearing age (HA). The time difference
between the date of the examination
and the date that the child received
a hearing aid or his or her cochlear
implant was activated.

HL. Hearing Level is the decibel scale
used to convert to an audiometric zero
from the decibel sound pressure level
(dB SPL).

Inter-judge reliability, The extent to which
the test vields the same results when two
or more clinicians administer the test.

Intervention age (IA). The time
difference between the date of the
examination and the date that the
child received consistently appro-
priate, auditory-based intervention.

LENA system. A system in which the
child carries a device to record the
language environment. The device is
then plugged into the computer and
the audio is automatically uploaded,
processed, and analyzed.

Limited English proficient. Description
of an individual whose primary

language is not English and who has a
limited ability to read, write, speak, or
understand English.

Listening map. A construct to illustrate
the complexity of a child's acoustic
navigational demands inside and
outside of school.

Long=term average speech spectrum
(LTASS). The frequency range and
level for a speech signal averaged over
time and plotted with the hearing
thresholds in dB SPL to estimate
audibility.

Majority langnage. The language
spoken by the majority population in
any one country.

Medical home. A way of organizing
the primary care of a patient that
emphasizes coordination and
eommunication.

Metalinguistics. Conscious awareness
of the form and structure of language
and how these factors relate to and
produce meaning,.

Metaphonologic. Ability to manipulate
speech sounds auditorily.

Minority language. Any other language
spoken in a country that is not that
country’s majority language (e.g.,
Mandarin in the United States).

Modification. A change in the admin-
istration or actual content of the test
in such a way that both students with
disabilities and typical students would
potentially benefit.

Morphelogic. Units of meaning.

Morphology. Study of word structure
and how words are formed.

Motherese. The way that many mothers
and other caregivers talk with small
children.

Motivational interviewing. Technique
that can be used to help engage the
family in the assessment and thera-
peutic process.
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Norm-referenced, Tests that were given
to a group of students that formed the
basis of comparison for the test items.
It compares the test taker to other
similar test takers.

Norm-referenced measures. Assessments
that compare an individual's perfor-
mance to a normative sample.

Oral language. The foundation of
learning to read and write. Speaking
and listening skills learned in the
preschool years are crucial to future
reading and writing achievement and
school success,

Orthographic. Related to written
language and includes spelling rules,
punctuation, and capitalization.

Otitis media. Middle-ear infection; most
common cause of conductive hearing
loss in children; an inflammation of
the middle ear, typically with fluid
present in the normally air-filled
middle-ear space.

Patient-centered care. Care that is
respectful of and responsive to
individual patient preferences, needs,
and values and ensuring that patient
values guide all clinical decisions.

Percent agreement. A metric that is
employed when qualitative aspects of
the tests require replicability.

Personal FM. A wireless personal
listening device that includes a remote
microphone placed near the desired
sound source, usually the speaker’s
mouth, and a receiver for the listener,
who can be positioned anywhere
within approximately 50 feet of the
person talking.

Phoneme, The smallest meaningful unit
of sound in a language.

Phonologic. The production of speech
sounds, sound patterns, and rules of
sound organization in meaningful
language.

Phonological awareness. The ability to
recognize that words are made up of a
variety of sounds. ]

Phonological memory. Working
memory as it relates to phonuing}r;
refers to a process of receiving,
analyzing, and processing sound
elements in language.

Phonological processes. Patterns of
speech errors that typically develop-
ing children use when learning to talk.

Phonological processing. A processing
skill that includes the ability to see
or hear a word, break it down into
sounds, and then associate the sounds
with the letters that make up the
word.

Phonological recoding. Using reading
skills to change written symbols into
sounds.

Phonology. Study of speech sounds.

Poor comprehension. Reading impair-
ment characterized by difficulties in
understanding what one reads in spite
of adequate word recognition skills.

Pragmatics. The social aspects of
language (e.g., eye contact, turn-
taking); how language is used.

Preseriptive methods. Determine the
amount of amplification needed.

Print knowledge. Alphabet knowledge,
print concepts, written word concepts.

Probe-microphone systems. These
measure or estimate the output of the
hearing aid in the ear canal, taking
into account the individual acoustic
characteristics of the hearing aid
fitting and ear.

Processing speed. The ability to perform
simple cognitive tasks quickly and
accurately, requiring focused attention
and concentration.,

Prosody. The melody and rhythm of
speaking, including pitch, intonation,
intensity, and duration.
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Psychometrics. Field of study where
psychological responses are measured;
may include responses such as intel-
ligence, skills, abilities, educational
achievement, and emotions.

Red flag. Term used to signal a concern,
problem, or an undesirable charac-
teristic that demands attention and
should be addressed or corrected.

Reliability. The ability to repeat or
replicate the measures included in
the test.

Reverberation (RT—Reverberation
Time). The amount of time it takes for
a steady state sound to decrease 60 dB
from its peak amplitude.

Safe. Avoiding injuries to patients
from the care that is intended to help
them.

Sample. A group of test subjects that is
representative of the whole popula-
tion being studied or normed.

Semantics. The meaning of words or
groups of words in a language system.

Sensitivity. The proportion of actual
positives that are correctly identified
as positives. It is also known as the
true positive rate.

Sequential language learners. Those
who have learned one language
before the age of 3 and will begin, or
have begun, exposure and learning
of the second language after the age
of 3.

Short-term/working memory. The ability

to hold information in mind while
using it to solve problems.
Signal-to-noise ratio (SNR). The
relationship between a primary signal
such as the teacher’s or parent’s
speech, and background noise.
Simultaneous language learners. Those
who will be or have been exposed
to, or have learned, more than one
language before the age of 3.

SNHL. Sensorineural hearing loss; there
is damage to the inner ear (cochlea),
or to the nerve pathways from the
inner ear to the brain. SNHL cannot
be medically or surgically corrected in
most cases. This is the most common
type of permanent hearing loss.

Specificity. The proportion of actual
negatives that are correctly identified
as negatives. It is also known as the
true negative rate.

Speech banana. The speech banana is a
term used to describe the area where
phonemes appear on an audiogram.
Even though there are other sounds
outside of the speech banana, audiol-
ogists and interventionists are most
concerned with the frequencies and
audibility of those phonemes within
the speech banana because a hearing
loss in those frequencies can affect a
child’s ability to learn language.

Speech intelligibility index (SII). The
idea that different frequency regions
of the speech signal carry different
amounts of importance for under-
standing speech. The SII is expressed
as a proportion (between 0 and 1)
or percentage (between 0 and 100),
where higher values represent greater
audibility of the speech signal.

Speech perception. Process by which
the sounds of speech are heard,
interpreted as meaningful speech, and
understood.

Speech production. Process by which
the sounds of speech that a speaker
intends to say are formulated and
articulated.

Standard error of measurement. A statis-
tical estimate of the amount of random
error in the assessment of results
or scores. It measures the accuracy
with which a sample represents a
population.




Glossany

Standard scores. The score in a norm-
referenced assessment to compare
one student’s test performance to
another.

Strategic seating. Customized seating
in the dynamic environment of a
classroom in order to give the student
educational accessibility.

Suprasegmental patterns. The prosodic
aspect of speech production including
pitch, loudness, rate, and duration of
speech patterns.

Syntax. The rules governing grammat-
ical constellation of language units,

Tinely, Reduced waits and sometimes
harmful delays for both those who
receive and those who give care.

UNHS, Universal newbormn hearing
screening; infants screened for hearing
loss, preferably prior to hospital
discharge.

Validity. The extent to which a test
measures what it is designed to assess.

Visual-spatial processing. The ability
to perceive, analyze, and think with
visual patterns, including the ability to
mentally manipulate, store, and recall
visual representations.

Written expression impairment. Writing
impairment characterized by difficul-
ties in planning, translating, and/or
reviewing a written compaosition in
the absence of single-word spelling
deficits.
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A

ABR. See Auditory brainstem response
Academic achievement tests, 168-169, 169
Academic language skills, 167-168
Academic skills assessments, 168-170
Academic subskills, 169
Accessibility to care, 51
Accommedations, in psychoeducational
evaluation, 161-162
Accountability, 31
Achenbach System of Empirically Based
Assessment, 171
Acoustic accessibility
accommodations for, 222-224
amplification plan, 231
assessment of, 203
in classroom, 206, 222-224
definition of, 206
distance and, 208
educational accessibility, 204
educational technologies
connectivity issues for, 214-215
educational streaming, 215-216
electromagnetic interference issues,
216
types of, 214
features involved in, 207-200
follow-up of technology and
accommodations implementation,
224
hearing assistance technologies for. See
Hearing assistance technologies
implementation plan for management of,
203-204, 220-224
importance of, 204
individualized education plan for, 204,
220-221

listeni.ng map, 203-204, 205
noise effects
description of, 207-208
signal-to-noise ratio, 207-208
smartphone and tablet apps used to
measure, 216-217
protocols for assessing
classroom observation protocol,
217-218, 227-228
collaboration with clinical feducational
audiologist in managing FiM and
classroom audio distribution
systems, 219
functional listening evaluation, 220,
229-230
home and school environmental noise
measurements using smartphone
and tablet apps, 216-217
LIFE-R, 218-219, 218-220, 229-230
overview of, 216
teacher, parent, and student interviews
using LIFE-R, 218-219
reverberation and, 208-209
school feducational eollaboration in
identifying problems with, 222
staff in-service training about goals and
accommeodations for, 221-224
summary of, 225
team meeting with parents and
audiologists, 220-221
Acoustical Performance Criteria, Design
Requiretents, and Guidelines for
Schools, 209
Mcoustic highlighting, 144
Acoustic reflex testing
definition of, 76
normative values, 76
suggestions for, 74

457



458  Assessing Listening and Spoken Language in Children With Hearing Loss

Acquired hearing loss, 5
Adaptive behavior, 172-173, 354-363
Adaptive Behavior Assessment System,
2nd Edition, 172
ADOS. See Autism Diagnostic Observation
Schedule
AGBA. See Alexander Graham Bell
Academy for Listening and Spoken
Language
Age equivalencies, norm-referenced
assessments use of, 26
AIDET, 294-296, 295
Air conduction hearing aids
age-related differences in ear canal
acoustics and, 243244
description of, 242
signal routing, 242-243
Air conduction pathway, 68-69, 69, 81-82
Alexander Graham Bell Academy for
Listening and Spoken Language,
343
Alport syndrome, 57
American Academy of Pediatrics
family-centered care endorsement by, 294
medical home, 50-51
American National Standard Acoustical
Performance Criteria, Design
Requirements, and Guidelines for
Schools, Part 1: Permanent Schools,
209
Amplification. See also Hearing aids
candidacy for, 238-242
goals of, 237-238
prescriptive methods for, 238
rationale for, 234-237
selection of, criteria used in
coupling options, 243-244, 244-245
signal-processing features, 246-248
signal routing, 242-243
style, 244, 244-246
speech audibility benefits of, 234-236
unilateral hearing loss managed with,
240-242
Amplitude compression, 246-247
Analytic learners, 292
Ancillary examiner, 310
ANSD. See Auditory neuropathy spectrum
disorder

ANSI standards, for classroom noise and
reverberation, 208-209
APT-HI. See Auditory Perception Test for
the Hearing Impaired
Arizona Articulation Proficiency Scale-3,
31, 364
Articulation
assessment of, in culturally and
linguistically diverse children,
315-316
impairment of, 322
tests for, 364-367
ASC. See Auditory Skills Checklist
ASEBA. See Achenbach System of
Empirically Based Assessment
Assessment(s). See also specific assessment
client-tailored, 13
criterion-referenced, 28-29. See also
Criterion-referenced tests
definition of, 34, 13
diagnosis obtained through, 4
foundational integrity of, 13
informal, 30-32, 34, 39
listening, 14
modalities used in, 13
norm-referenced, 25-28. See also
Norm-referenced tests
psychometrics of. See Psychometrics
reliability of, 13
results of, interpreting and integrating
of, 3940
tests used in, 351-438
thoroughness of, 13
types of, 25-29
validity of, 13
Assessment domains
cognition, 15
expressive language, 33
hearing, 14
language, 14
literacy, 15
psychoeducational, 15
speech, 14, 32-33. See also Speech
assessment
Associations, 439443
ASSR. See Auditory steady-state response
Attention deficit hyperactivity disorder,
171,178
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Attention measures, 171-172
Audibility, speech
description of, 72, 234-236
hearing aid verification for. See Hearing
aids, verification of
in high frequencies, 249
Audiogram, 85
Audiologists, 62
Audiclogy program
Institute of Medicine quality outcome
aims of, 62-63, 63
quality care value-added practice in, 6263
Audiometer, 73
Audiometric profile
infant, 81-82
preschooler, 82-83
school-age, 84, 86
toddler, 82-83
Audiometric threshold, 69
Audiometry
conditioned play, 70-71
conventional, 71
pure tene, 59-71
speech. See Speech audiometry
visual reinforcement, 70
Auditory assessments, 368-377
auditory brainstem response, 65-67
auditory steady-state response, 65-67
behavioral audiometry
description of, 68-69
pure tone audiometry, 69-71
speech audiometry. See Speech
audi
case history, 64
immittance, 73-75, 74-75
infant audiometric profile, 81-82
measurernents used in, 64-80
otoacoustic emissions, 6768
closcopy, 6465
outer ear visual inspection, 6465
Auditory brainstern response, 65-67
Auditory neuropathy spectrum disorder
definition of, 239
diagnosis of, 49, 50, 239-240
hearing aids for, 239-240
risk factors for, 50
Auditory Perception Test for the Hearing
Impaired, 80, 368-369

Auditory processing, in Cattell-Horn-
Carroll theory, 36

Auditory processing disorder, 24

Auditory progress tracking, in cochlear
implant patients, 280-281, 280-281

Auditory skills assessments, 7677, 76-81

Auditory Skills Checklist, 78

Auditory steady-state response, 65-67

Auditory system

anatomy of, 68
functions of, 4

Auditory-verbal education, 344-345

Auditory-verbal practice, 344-345

Auditory-verbal therapy, 344-345

Auditory=vocal loop, 110

Autism assessments, 25

Autism Diagnostic Observation Schedule,
28-29,151-152

Automaticity, in speech production, 109,
110

A-weighting, 209

Background noise, 207
Bacterial meningitis, 57
Bamford-Kowal-Bench Sentence in Moise
Test, 80
BASC-2. See Behavior Assessment System
for Children, 2nd Edition
Basic interpersonal communication skills,
167
Battelle Developmental Inventory, 2nd
Edition, 354-355
Bayley Scales of Infant and Toddler
Development, 3rd Edition, 356-357
BDI-2. Se¢ Battelle Developmental
Inventory, 2nd Edition
Beery-Buktenica Developmental Test
of Visual-Motor Integration, 6th
Edition, 165
Behavioral measures, in psychoeducational
evaluation
activity levels, 171-172
adaptive behavior, 172-173, 354-363
attention, 171-172
general behavior, 170-171

overview of, 170
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Behavioral observations, in
psychoeducational evaluation,
162-163, 163

Behavior Assessment System for Children,
2nd Edition, 171

Behavior Rating Inventory of Executive
Function, 171-172

Behind-the-ear hearing aids, 244, 244-245

Bell curve, 299, 300

Bilateral listener, 276

Bilingual children, 308, 316-317, 321-323

Bimodal listener, 276

BKB-SIN. See Bamford—-Kowal-Bench
Sentence in Noise Test

Boehm Test of Basic Concepts—Preschool
Version, 405

Boehm Test of Basic Concepts-3rd Edition,
404

Bone-anchored hearing aids, 242

Bone conduction hearing aids

coupling options for, 243-244
description of, 242
verification of, 253-255

Bone conduction pathway, 6869, 69, 82

Bone conduction pure tone thresholds, 70

Bound morphemes, 14, 141

BPCI. See Bundled payments for care
improvement

Bracken Basic Concept Scale, Receptive
and Expressive—Revised, 406

Bracken School Readiness Assessment, 3rd
Edition, 407

BRIEF. See Behavior Rating Inventory of
Executive Function

Brigance Diagnostic Inventory of Basic
Skills, 2nd Edition, 408

Brigance Diagnostic Inventory of Early
Development-II, 409410

BSRA-3. See Bracken School Readiness
Assessment, 3rd Edition

Bundled payments for care improvement,
77

Bureau of Maternal and Child Health, 9

G

CAAP. See Clinical Assessment of
Articulation & Phonology

CADS. See Classroom audio distribution
systems
Case history, 32, 64, 160, 296-297, 310
CASL. See Comprehensive Assessment of
Spoken Language
CASLLS. See Cottage Acquisition Scales for
Listening, Language, and Speech
CAST. See Contrasts for Auditory & Speech
Training
Cattell-Horn-Carroll theory
auditory processing in, 36
broad abilities of, 36-37, 37-38
General Intellectual Ability estimations
using, 36
intelligence tests based on, 164
narrow abilities of, 36-37, 38
review of, 36-39
visual spatial reasoning, 36
CDC. See Centers for Disease Control and
Prevention
CELF-4. See Clinical Evaluation of
Language Fundamentals—4
CELF P-2. See Clinical Evaluation
of Language Fundamentals,
Preschool-2
Centers for Disease Control and
Prevention, 9
Centers for Medicare and Medicaid
Services, 77
Central auditory processing disorder, 24
Cerumen, excessive, 65
CHAPS. See Children’s Auditory
Performance Scale
CHARGE syndrome, 57
CHILD. See Children’s Home Inventory for
Listening Difficulties
Children’s Auditory Performance Scale, 78
Children’s Home Inventory for Listening
Difficulties, 78, 219, 259
Children’s Memory Scale, 165
Children’s Observation Worksheet, 78
Cholesteatomas, 48
CIBS II. See Brigance Diagnostic Inventory
of Basic Skills, 2nd Edition
CID Picture Spine, 115
Classroom
acoustic accessibility accommodations
in, 222-224
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acoustic accessibility in, 208
noise in, 207-209
personal-worn FM system use in, 210
strategic seating in, 223
Classroom audio distribution systems, 209,
212-213, 219
Classroom Observation Data Management
form, 218, 227-228
Classroom observation protocol, for
acoustic accessibility assessments,
217218, 227-228
CLD children. See Culturally and
linguistically diverse children
Clinical Assessment of Articulation &
Phonology, 365
Clinical decision making, 81
Clinical Evaluation of Language
Fundamentals, 139, 166, 378-380
Clinical Evaluation of Language
Fundamentals—4, 379-380
Clinical Evaluation of Language
Fundamentals, Preschool-2, 378
Clinicians, 13
CMS. See Centers for Medicare and
Medicaid Services; Children’s
Memaory Scale
Coarticulation, 104, 110
Cochlea, 47, 48
Cochlear implants
agreement for, 276, 277
audiclogic assessments, 271
auditory progress tracking, 280-281,
280-281
auditory-verbal therapy, 268-270
benefits of, 265-266
bimodal versus hilateral listener, 276
candidacy for, 270-276, 271-275
checklist for, 275
components of, 267
definition of, 267
description of, 53
device selection, 276
early implementation of, 158
educator’s questionnaire for, 272
evaluations performed to determine
candidacy for, 272-273, 273
expectations questionnaires for, 272-273,
274,277

FDA regulation and guidelines for,
267-268, 270, 271
future of, 283
goals of, 268-270
Suideﬁn.eﬁ for, 271
Healthy People 2020 goals for, 266
illustration of, 267
programming of, 276-278
red flags regarding child’s progress,
279-282, 280-281
reprogramming of, 278
speech functioning assessments, 269
summary of, 282-283
surgical risks associated with, 276
upgrading of, 276
validation of, 278-282
verification of, 276-278
Cognition, 136
Cognitive abilities and achievement
assessment of, 35-36
determination of, 35
Cognitive-academic language proficiency,
167,313
Cognitive assessments
description of, 15
in psychoeducational evaluation, 158
Cognitive processing, 158
Commeon Core Standards for Speaking
and Listening for Kindergariners,
206-207
Common sense learners, 292
Communication
basic interpersonal communication
gkills, 167
medical home and, 51
parental communication with child, 342
Communicative competence, 142-143
Comprehension knowledge, 36
Comprehensive Assessment of Spoken
Language, 380-381
Comprehensive care, 52
Comprehensive Test of Nonverbal
Intelligence, 2nd Edition, 165
Comprehensive Test of Phonological
Processing-2, 166, 194
Conditioned orientation reflex, 70
Conditioned play audiometry, 70-71
Conductive hearing loss, 49, 50

461



462  Assessing Listening and Spoken Language in Children With Hearing Loss

Confidence interval, 22
Connected language, speech in, 116-119
Conners 3rd Edition, 171
Consonants
classification of, 103
definition of, 102
errors involving, in hearing loss, 102
role of, 102
Consonant-vowel coding system, 102, 103
Construct validity, 24
Content validity, 24
Continuity of care, 52
Contralateral routing of sound, 241
Contrasts for Auditory & Speech Training,
369
Conventional audiometry, 71
COR. See Conditioned orientation reflex
Correlation, 21
Correlation coefficient, 21
Cottage Acquisition Scales for Listening,
Language, and Speech, 29, 80, 382
COW. See Children’s Observation
Worksheet
CPA. See Conditioned play audiometry
Criterion-referenced tests
advantages of, 28
applications of, 29
auditory skill assessments using, 76-77
comparison sample used in, 29
construction of, 30
description of, 28-29, 39
emergent literacy assessments, 193
functional outcomes measured using, 77
sampling, 30
speech production assessment using, 106
types of, 28
CROS. See Contralateral routing of sound
“Crossing the Quality Chasm: A New Health
System for the 21st Century,” 4
Crystallized intelligence, 164
CTONI-2. See Comprehensive Test of
Nonverbal Intelligence, 2nd Edition
Culturally and linguistically diverse
children
assessment of
administering of, 313-317
ancillary examiner in, 310
articulation, 315-316

audiological, 314
bilingual considerations, 321-323
caregiver interview, 310-311
case history, 310
dynamic, 315
evaluation methods, 310
formal, 314-315, 318-321
hearing age, 312, 318-319
home language log, 331
home language survey, 311, 329
informal, 314-315, 318-321
interpreting of, 318-323
intervention age, 312, 318-319
language dominance questionnaire,
332-333
language impairment as focus of, 317
languages of, 312-313
linguistic profile, 311
low-incidence languages, 316
preparations for, 309-312
purpose of, 309
bilingual children, 308, 316-317, 321-323
case study of, 324-325
definition of, 309
family of, interviewing of, 310-311
language impairment in, 317
limited English proficient speakers, 312
low-incidence languages, 316
majority language, 308
minority language, 308
overview of, 308-309
prognosis for, 323-324
recommendations for, 323-324
Culturally effective care, 51
Curriculum-based measurement, 196-197
C-weighting, 209
Cytomegalovirus, congenital, 57, 89

D

Data collection, informal assessments used
for, 30-32

Data-driven decision making, 347-348

DAYC. See Development Assessment of
Young Children

Deaf speakers, 98, 98-99

Deaf speech, 99

Decibel, 4, 69
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Decision making
data-driven, 347-348
evidence-based, 12
Denver Developmental Sereening Test, 28
Desktop sound system, 212
Developmental Programming for Infants
and Young Children, 359
Development Assessment of Young
Children, 358
Diagnosis
assessment for, 4
auditory neuropathy spectrum disorder,
49, 50, 239-240
conductive hearing loss, 49, 50
mixed hearing loss, 49, 50
sensorineural hearing loss, 49, 50
Diagnostic teaching, 140
DIBELS, 195
Digital RF systems, 210
Diphthongs
definition of, 98, 101
in speech production, 101
Directional microphones, with hearing
aids, 248
Discourse with linguistic and speech
elements, 117
Discrepancy Maodel, 173-174
Distortion products otoacoustic emissions,
68
Down syndrome, 57
DPOAEs. See Distortion products
oloacoustic emissions
Dynamic learners, 292
Dysgraphia, 189-190
Dyslexia, 187-188

E

Ear
anatomy of, 4749, 48
middle, 4748, 48, 68, 76
outer, 47, 48
Early Hearing Detection and Intervention-
Pediatric Audiclogy Links to
Service, 10
Early hearing detection and intervention

programs
description of, 7-8

enrollment in, 11
guidelines for, 10
school-based programs and,
transitioning audiclogic surveillance
between, 87-88
types of, 46
universal newborn hearing screening
benefits for, 46
variability in, 47
Early intervention. Seg Intervention
Early Listening Function, 78, 259
Early Speech Perception Test, 79, 258, 370
Earmolds, 245, 247
Earnings, hearing loss effects on, 8
EARS. See Evaluation of Auditory
Responses to Speech
Educational accessibility, 204, 206-207
Eduecational streaming, 215-216
EHDI-PALS. S¢¢ Early Hearing Detection
and Intervention-Pediatric
Audiology Links to Service
EHDI programs. See Early hearing
detection and intervention
programs
E-LAP See Learning Accomplishment
Profile, Diagnostic Edition, 3rd
Edition
Electromagnetic interference, 216
ELE See Early Listening Function
Emergent literacy
assessment of, 192
categories of, 185-186
criterion-referenced assessments for, 193
deseription of, 184
oral language, 185, 193-194
phonological processing, 185, 194
print knowledge, 185, 195
EQOWPVT. See Expressive One-Word
Picture Vocabulary Test
Error analysis, 174
ESP. See Early Speech Perception Test
Eustachian tube
anatomy of, 47, 48
dysfunction of, 48
otitis media and, 74
Evaluation of Auditory Responses to
Speech, B1, 259
Evidence-based decision making, 12
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Evidence-based protocols
knowledge available to establish, 6-7

Evoked otoacoustic emissions, 67

EVT-2. 5ce Expressive Vocabulary Test-2

Executive skills, 171-172

Expressive language, 33, 137-138

Expressive One-Word Picture Vocabulary
Test, 194, 433

Expressive vocabulary, 137

Expressive Vocabulary Test, 139, 149

Expressive Vocabulary Test-2, 194,
434435

F

Family. See also Parents
in assessment process, tools for engaging
AIDET, 294-296, 295
case history, 206-297
description of, 294
GIVER, 295-296
maotivational interviewing, 298-299
teach-back, 205, 297-208
of culturally and linguistically diverse
children, 310-311
early detection of hearing loss effects on,
46
explaining assessment results to,
299-301
information resources for, 445
partnership with, 301
professionals’ involvement with,
290-292, 293
resources for, 444
roadmap for future, 302-303
roles in, 290-291
support for, 56, 202-293, 301-302, 302
Family-centered care, 51
American Academy of Pediatrics
endorsement of, 294
benefits of, 203-294
history of, 293
principles of, 293
Family-centered early interventions, 6, 341,
44
Family medicine physicians, 52-53
FAPCI. Se¢ Functioning A fter Pediatric
Cochlear Implantation

FAPL See Functional Auditory Performance
Indicators
Feedback suppression, in hearing aids,
247=248
Fluid reasoning, 35, 164
FM systems. See Frequency modulation
systems
Formal assessment
of culturally and linguistically diverse
children, 314-315, 318-321
of language, 139
Free morphemes, 14, 140
Frequencies, of hearing, 4
Frequency modulation systems
collaboration with clinical /educational
audiclogist in management of, 219
funding for, 51
personal-worn FM system. See
Personal-worn FM system
Functional Auditory Performance
Indicators, 78
Functional outcome measures, 77, 78-81
Functional speech perception, 14
Functioning After Pediatric Cochlear
Implantation, 78

G

Garden variety poor reading, 189

Genetic hearing loss, 5

Genetic testing, 55

Gestures, 136, 145

Gaoldenhar syndrome, 57

Goldman-Fristoe Test of Articulation-2,
105, 115, 366-367

GPA. Ser Graded Profile Analysis

Graded Profile Analysis, 273

Grammahcal morphemes, 33

Gray Oral Reading Tests, 196

H

Hard of hearing
amplification for. See Amplification
hearing aids for. See Hearing aids
HAT. S¢e Hearing assistance technologies
Hawaii Early Learning Profile, 360
Head shadow effect, 241, 241
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Health care

continuous healing relationships as basis

for, 12
dimensions of, 11
effectiveness of, 11
efficiency of, 11
as equitable, 11
patient-centered, 11
safety of, 11
service delivery models for, 11-12, 62
timeliness of, 11
transformation changes in, 11
value-based services, 62, 88
Healthy People 2000, 9
Hearing
amplification of. See Amplification
assessment of, 14
evaluation decision matrix for, 75
importance of, 6, 61
language acquisition affected by, 13
pathways of, 6869, 69
Hearing age, 312, 318-319
Hearing aids. See also Amplification
activated features of
description of, 248
digital noise reduction, 248-249
directional microphones, 248
frequency lowering, 249-250
air conduction
age-related differences in ear canal
acoustics and, 243-244
description of, 242
signal routing, 242-243
auditory neuropathy spectrum disorder
managed with, 239-240
auditory skill development
assessment of, 257258
oulcomes assessment questionnaires,
258-260
behind-the-ear, 244, 244245
benefits of, 233
bone-anchored, 242
bone conduction
coupling options for, 243-244
description of, 242
verification of, 253-255
candidacy for, 238-242
care and maintenance of, 255, 256

consistent use of, 236-237, 238, 257
daily listening check of, 255
earmolds for, 245, 247
feedback suppression by, 247-248
in-the-ear, 244, 244-245
in mixed hearing loss, 239
orientation of patient regarding, 255-257,
256
oubcomes assessment questionnaires,
258-260, 259
prescriptive methods used with, 252
selection of, criteria used in
coupling options, 243-244, 244-245
signal-processing features, 246-248
signal routi ng, 242-243
style, 244, 244-246
in sensorineural hearing loss, 239
signal processing features
amplitude compression, 246-247
description of, 246
digital noise reduction, 248-249
feedback suppression, 247-248
frequency lowering, 249
wide dynamic range compression,
246-247
speech-recognition assessments with,
257-258
style of, 244, 244-246
summary of, 260
temporary hearing loss managed with,
239

timing of, 238-239
unilateral hearing loss managed with,
240-242
use of, 236-237, 238, 257
validation of, 257260
verification of
bone conduction hearing aids, 253-255
description of, 250
outcomes of, 252-253
prescriptive methods, 252
probe microphone for, 250-251, 25(-253
Situational Hearing Aid Response
Profile for, 253, 254

Hearing assistance technologies
amplification plan, 231
classroom audio distribution aystems,

209, 212-213
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Hearing assistance technologies (continued)

connectivity of, with educational
technologies, 214

description of, 203

desktop sound system, 212

LIFE-R used as pre- and post-test with, 218

persenal-wormn FM system
classroom audio distribution system
and, 212-713, 213
description of, 209-210
outside of school, 210-211
in school, 210
types of, 209
Hearing impairment
definition of, 87
surveillance for, 87-88
Hearing in Noise Test for Children, 80
Hearing loss
acquired, 5
age of identification, 5-9
bilingual development in children with,
322-323
as birth defect, 5
causes of, 4
in children, 5-6
as chronic health condition, 88
conditions that cause, 5
conductive, 49, 49-50
in congenital cytomegalovirus, 89
costs of, 59
degrees of, 4
delayed identification of, 234
disabling, WHO definition of, 4
disorders associated with, 56, 57
early detection of
benefits of, 6, 46, 61, 158, 234
family benefits of, 46
historical perspective on, 9=10
importance of, 4547
improvements in, 61
multisystems approach to, 56
outcomes affected by, 6
as public health priority, 10
rationale for, 9
universal newborn hearing sereening
for, 4546
earnings affected by, 8
family-centered early interventions for,

6, 341

genetic, 5, 53, 54
global prevalence of, 5
healthcare pricrity parameters for, 5-9
cost-benefit analysis, 8-9
diagnostic tests, 7
early detection and intervention, 8
important health issue, 5-6
knowledge available to establish
evidence-based protocols, 6-7
resources, 78
screening tools, 7
identification of
age of, 8-9
early. See Hearing loss, early
identification of
Future perspective of, 12-13
quality care in, 10-13
laboratory tests for, 54
language assessment in, 150-152
lifetime costs of, 8
medical treatments for, 13
medical workup of, 53-55, 54
misdiagnosis of, 19
mixed, 49, 50, 239
nongenetic causes of, 4-5
otitis media as cause of, 6, 8
parents of children with, 46
pathophysiology in, 100
physical examination for, 53
prevalence of, 5, 62
risk factors for, 53, 54, 88
sensorineural. See Sensorineural hearing
loss
sequelae of, 6
syndromes associated with, 56, 57
temporary, 5-6, 239
types of, 49, 49-50, 239-242
undetected, 9
unilateral, 240-242
vision problems associated with, 55
workup of, 53-55, 54
Hearing screening
algorithm for, 87
growth of, 7, 7
resources for, 7-8
Hearing sensitivity
measurement of, 4, 76
pure tone audiometry assessment of,
69-70
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HELF. See Hawaii Early Learning Profile

HINT-C, See Hearing in Moise Test for
Children

Home language survey, 311, 329

IDEA. Ser Individuals with Disabilities
Education Act
ldentifying Early Phonological Needs in
Children With Hearing Loss, 367
IET. See Individualized education plan;
Individual education program
IEPN, See Identifying Early Phonological
Meeds in Children With Hearing
Loss
IFSP. See Individual family service plan
lllinois Test of Psycholinguistic Abilities-3,
383-384
Imaginative learners, 292
Immittance, 73-76, 74-75
Implants. Ser Cochlear implants
Individual education program, 134
Individual family service plan, 134
Individual Growth & Development
Indicators, 193
Individualized education plan, 204,
220-221
Individuals with Disabilities Act, 133-134
Individuals with Disabilities Education
Act, 168, 318, 344
Infant-Toddler Meaningful Auditory
Integration Skills, 78, 258-259, 259,
27, 37
Informal assessment
of culturally and linguistically diverse
children, 314-315, 318-321
of language, 139-140
Informal assessments, 30-32, 34, 39
Inner ear, 68
Inner hair cells, 47
Institute of Medicine
“Crossing the Quality Chiasm: A New
Health System for the 21st Century,”
4

quality outcome aims of, 62-63, 63
Intellectual ability, 35
Intellectual disability, 173, 176-177
Intelligence tests/testing, 411

practical considerations in, 166
results of, 166
types of, 163-166
Intelligibility, 32
Inter-judge reliability, 21-23
Interpreters, 51, 307
Intervention age, 312, 315-319
Interventions. See also Treatment plan
auditory-verbal practice, 344-345
data-driven decision making, 347-348
definition of, 337
delivery of, 346-347
duration of, 339-341
early. need for, 336
evaluation of, 347
family-centered, 6, 336, 341, 344
frequency of, 339-341
goal of, 337
listening and spoken language
outcomes, 343-347
long-term goals, 337
overview of, 335-336
parent involvement in, 341-343
planning of, 346-347
plan of action, 337-338
practitioner skills that support, 345-347
process of, 336-337
session objectives, 338
short-term goals, 338
SMART goals, 338-339
Intra-judge reliability, 21-23
1) testing, 163-164
IT-MAIS. See Infant-Toddler Meaningful
Auditory Integration Skills
ITPA-3. See lllinois  Test of
Psycholinguistic Abilities-3

J

JCIH. See Joint Committee on Infant
Hearing
Jervell and Lange-MNielsen syndrome, 53,
27
Joint Committee on Infant Hearing
description of, =7, 9-10
early diagnosis promoted by, 46
family-centered care and, 294
high-risk indicators, 86, 88
1-3-6 concept, 46
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K

KABC-II See Kaufman Assessment Battery
for Children, 2nd Edition

Kaufman Assessment Battery for Children,
2nd Edition, 165

Kaufman Brief Intelligence Test, 2nd
Edition, 411

Kaufman Survey of Early Academic and
Language Skills, 412

KBIT-2. See Kaufman Brief Intelligence
Test, 2nd Edition

Knowledge sharing, 12

Koop, C. Everett, 9

K-SEALS. See Kaufman Survey of Early
Academic and Language Skills

L

Laboratory tests, in hearing loss workup, 54
Language
assessment of, 14
components of, 137
deficits in, 15
delays in, 336
development of, 135
diversity of, 308
expressive, 137-138
facilitation of, professional knowledge
for, 343-344
hearing and, 13
majority, 308
minority, 308
morphology of, 140-141, 141
oral
assessment of, 193-194
elements of, 183
precursory skills for, 135-137
receptive, 137
semantic categories of, 138
window of opportunity for learning of,
336
Language assessment
acoustic highlighting in, 144
auditory attention for, 143
case examples of, 144-152
components of
morphology, 140-141, 141
pragmatics, 142-143

semantics, 141-142
syntax, 142, 142
considerations for, 143-144
description of, 133
eligibility determination, 133-134
environmental considerations for,
143-144
formal, 139
in hearing-loss child, 150-152
informal, 139-140
long- and short-term plans, 134
parents’ role in, 153
positioning during, 143
precursory skills, 135-136
progress monitoring, 134
in psychoeducational evaluation. See
Psychoeducational evaluation,
language assessments
in school-age child, 148-150
strategies for, 143-144
strengths and weaknesses, 134
tests for, 378-401
visual processing time in, 144
wait time in, 144
in young child, 144-148
Language comprehension
foundational uses of, 34
in language assessment, 146
Language expression, 146
Language form, 140
Language impairment, in culturally and
linguistically diverse children, 317
Language use, 140
LAP-D. See Learning Accomplishment
Profile, Diagnostic Edition, 3rd
Edition
LAP-D Screen. See Learning
Accomplishment Profile, Diagnostic
Edition, 3rd Edition
LAP-R. See Learning Accomplishment
Profile, Diagnostic Edition, 3rd
Edition
Learning Accomplishment Profile,
Diagnostic Edition, 3rd Edition,
413-414
Learning disability, 173-174, 178-179
Learning styles, 292
Learning to Listen Sounds, 79
Leiter-11I, 165
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Leiter International Performance Scale, deseription of, 184

Revised, 415416 oral language, 185, 193-194
Leiter-R. See Leiter International phonological processing, 185, 194

Performance Scale, Revised print knowledge, 185, 195
LEMA system, 99 introduction ba, 183
Lexical Neighborhood Test, 80 omnibus, 192
LIFE. See Listening Inventory for Education omnibus emergent literacy assessments,
LIFE-R. See Listening Inventory for 192

Education-Revised
Limited English proficient speakers, 312
Ling Phonetic Level Evaluation. See
Phonetic Level Evaluation
Ling Six-Sound Test, 80, 9598, 255
Linguistic profile, 311
Lip-reading, 51
Listening
acquisition of, 336
assessment of, 14
facilitation of, professional knowledge
for, 343-344
teaching accommodations to improve,
223-224
Listening and spoken language specialists,
343
Listening behavior questionnaires, 260
Listening Comprehension Test 2, The, 377
Listening environments
acoustic accessibility assessments. See
Acoustic accessibility
assessment of, 282
Listening Inventory for Education, 79
Listening Inventory for Education—
Revised, 79, 218-220, 229-230
Listening map, 203-204, 205
Literaey achievement
attainment of, 183-184
emergent literacy. Sec Emergent literacy
levels of, 184
text-level literacy, 184, 186-187
word-level literacy, 184, 186
Literacy assessment
curriculum-hased measures, 190,
196197
description of, 15, 34-35
emergent literacy
assessment of, 192
categories of, 185-186
criterion-referenced assessments for,
193

principles of, 190-198
problem-solving model of
assessment of progress during
solution implementation, 196-197
defining the problem, 192-193
evaluation of solution effectiveness,
197
exploring solutions to problem, 196
identification of problem, 191-192
norm-referenced assessments, 192
everview of, 190-191, 191
summary of, 197
purposes for, 190
reading comprehension, 196
spelling, 195
summary of, 197-198
tests for, 402403
word recognition, 195
written expression, 196
Literacy impairments
reading
classification of, 188
dyslexia, 187-188
garden variety poor reading, 189
poor comprehension, 188-189
writing
classification of, 189
dysgraphia, 159-190
garden variety poor writing, 190
written expression impairment, 190
LitEARS Auditory Questionnaire, 79, 259,
271, 372
LNT. Ser Lexical Neighborhood Test
Long-term average speech spectrum,
234-236, 249
Low-Verbal Early Speech Perception Test,
80

LSLS. See Listening and spoken language
specialists

LTASS. See Long-term average speech
spectrum
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M

MacArthur-Bates Communicative
Development Inventories, 147, 193,
385
MacArthur scale, 27
Mainstream Assessment of Readiness for
Children Over Five, 416
MALIS. See Meaningful Auditory
Integration Scale
Majority language, 308
MARCOF. See Mainstream Assessment of
Readiness for Children Over Five
Marion Downs National Center for Infant
Hearing, 10
MCHB. See Bureau of Maternal and Child
Health
Meaningful Auditory Integration Scale, 78,
373
Mean length of utterance, 141, 314
Mean sentence length, 314
Medical history, hearing loss risk factors
identified in, 53
Medical home, 50-51, 86
Medical workup, of hearing loss, 53-55, 54
Metalinguistics, 15
Metaphonologic, 110
Microtia, 48
Middle ear, 4748, 48, 68, 76
Minimum response level, 69-70
Minority language, 308
Mixed hearing loss
amplification for, 239
diagnosis of, 49, 50
hearing aids for, 239
MLNT. See Multi-syllabic Lexical
Neighborhood Test
MLU. See Mean length of utterance
Moderate sedation, 67
Modifications, in psychoeducational
evaluation, 161-162
Modulation frequency, 66
Mondini’s malformation, 4
Morphemes, 140
Morphologic, 14
Morphology, 140-141
Morpho-syntax development, in bilingual
children, 321
Motherese, 117

Motivational interviewing, 298-299

Mr. Potato Head Test, 80

MRL. See Minimum response level

MSL. See Mean sentence length

Multiple-stimulus auditory steady-state
response, 66

Multi-syllabic Lexical Neighborhood Test,
80

N

Narrative assessment, 315
National Center for Hearing Assessment
and Management, 10
National Outcome Measures, 78
NCHAM. See National Center for Hearing
Assessment and Management
Newborn hearing screening. See Universal
newborn hearing screening
New Reynell Developmental Language
Scales, The, 391
NIDCD, 9-10
Nonverbal intelligence testing, 165
Norm-referenced tests/assessments
administration of, 27, 197
age equivalencies used in, 26
applications of, 27
construction of, 30
description of, 25-28
limitations of, 27-28
norming samples used in, 25-26
percentile ranks, 26
purpose of, 192
quotients used in, 26
reliability of, 27-28
sampling, 30
speech production assessment using, 105
standardization of, 25, 27, 29
Northwestern University—Children’s
Perception of Speech, 80
NRDLS. See New Reynell Developmental
Language Scales, The
NU-CHIPS. See Northwestern University—
Children’s Perception of Speech

0

OAD. See Osseointegrated auditory
devices




Ind'ex

OAEs. See Otoacoustic emissions
Oller acoustic model, 99
Omnibus emergent literacy assessments,
192
Omnibus likeracy assessments, 192
1-3-6 model, 7, 13, 45, 62, 234
Ophthalmology, 55
Oral and Written Language Scales, 386
Cral and Written Language Scales-II,
148-149, 170, 192
Oral language
assessment of, 193-194
elements of, 183
Oral-peripheral evaluation, 109
Organizations, 439443
Organ of Corti, 47
Orthographic awareness, 186
Osseaintegrated auditory devices, 242
Ossicles, 47, 48
Otitis media
with effusion, &, 74
eustachian tube and, 74
external, 48
immittance testing for, 74
management of, 52
prevalence of, 74
serous, 48
temporary hearing loss caused by, 6, 8
World Health Organization statistics
regarding, 6
Otoacoustic emissions, 67-68
Otolaryngology, 55
Otoscopy, 64-65, 74, 74
Outer ear
anatomy of, 47, 48, 68
visual inspection of, 6465
Outer hair cells, 47, 67
OWLS, S¢e Oral and Written Language
Scales
OWLS-IL See Oral and Written Language
Scales-11

F

Parents. See also Family
communication with child, 342
of culturally and linguistically diverse
children, 310-311
explaining assessment results bo, 299-301

importance of, in assessments, 290
intervention invelvement by, 341-343
interview with, 32
in language assessment, 153
learning styles of, 292
roles of, 200-291
treatrnent involvement by, 341-343
FParents” Evaluation of Aural /Oral
Performance of Children, 79, 259,
260
Paterson-Cole Phonologic Evaluation
Procedure
conversational speech evaluated using,
118
description of, 106, 109
phonologic targeting using, 118
procedure for, 126-128
purpose of, 117
spoken language evaluated using, 118
in workshops, 119
Patient
control by, 12
with hearing aid, orientation of, 255-257,
256
PBE-50. See Phonetically Balanced
Kindergarten Test
Peabody Individual Achievement Test,
Revised, 417
Peabody Picture Vocabulary Test, 436437
description of, 149
focus of, 31
forms of, 27, 34
receptive vocabulary assessments using,
194
PEACH. See Parent’s Evaluation of Aural/
Oral Performance of Children
Pediatrician, 52-53
Pendred syndrome, 57
Percentile ranks, 26
Performance, 77
Perinatal history, in hearing loss workup,
53
Personal-worn FM system
classroom audio distribution system
and, 212-213, 213
description of, 209-210
outside of school, 210-211
in school, 210
Phonemes, 98
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Phonetically Balanced Kindergarten Test,
80
Phonetic Level Evaluation
administration of, 111
components of, 111
description of, 106, 109-111
order of evaluation in, 112
parental participation in, 112
prosodic components of, 117, 118
purpose of, 119
questions about administration of,
113-114
questions answered by, 111
results from, 120-122
scoring system of, 111-112
spoken language evaluation, 116
student participation in, 112
suprasegmentals of speech from, 117
syllable production rate in, 112
target setting from, 119-120
variations in administration of, 112-113
Phonics, 35
Phonologic, 14
Phonological awareness, 35, 194
Phonological mean length of utterance, 315
Phonological processes, 103-104
Phonological processing
assessment of, 194
description of, 183
Phonology, 364-367
Phrases-in-Noise Test, 258
Physical examination, in hearing loss
workup, 53
Physician quality reporting system, 63
PIAT-R. See Peabody Individual
Achievement Test, Revised
PLAI-2. See Preschool Language
Assessment Instrument-2
Plan of action, 337-338
Play development, 136
PLE. See Phonetic Level Evaluation
PLOS. See Pragmatic Language
Observation Scales
PLS—4. See Preschool Language Scale—4
PLS-5. See Preschool Language Scale, 5th
Edition
pMLU. See Phonological mean length of
utterance

Pneumatic otoscopy, 74
Pneumococcal vaccine, 53
Poor reading comprehension, 188-189
PQRS. See Physician quality reporting
system
Pragmatic(s), 14, 142-143
Pragmatic Language Observation Scales, 79
Prenatal history, in hearing loss workup, 53
Preschooler audiometric profile, 82-83
Preschool Language Assessment
Instrument-2, 387
Preschool Language Scale, 147
Preschool Language Scale—4, 388
Preschool Language Scale, 5th Edition, 389
Preschool Screening Instrument for
Targeting Educational Risk, 79
Preschool Word and Print Awareness, 195
Print knowledge
assessment of, 195
description of, 183
Probe-microphone verification, of hearing
aids, 250-251, 250-253
Processing speed, 36, 164
Professional resources, 446-447
Prosody, 99
Psychoeducational assessment
classroom assessment versus, 159
description of, 15, 158-160
in public setting, 159
setting for, 159
standardization in, 159, 159
Psychoeducational evaluation
academic skills assessments, 168-170
accommodations in, 161-162
behavioral assessments in, 159
behavioral measures in
activity levels, 171-172
adaptive behavior, 172-173
attention, 171-172
case study of, 178
general behavior, 170-171
overview of, 170
behavioral observations in, 162-163, 163
case history review in, 160, 160
case studies of, 176-179
cognitive assessments in
controversies associated with, 163-164
description of, 158




Index

intelligence testing, 163-166
practical considerations in, 166
results of, interpreting of, 166
communicating the results of, 174-176
conducting of, issues and considerations
in, 160-163
definition of, 158
description of, 158-160
evaluator qualifications, 160
intellectual disability, 173, 176-177
language assessments
academic language skills, 167-168
basic interpersonal communication
skills, 167
cognitive-academic language
proficiency, 167
overview of, 166-167
practical considerations, 168
learning disability, 173-174, 178-179
limitations of, 160
modifications in, 161-162
multiple information sources used in, 160
planning of, 160-161, 161
record review in, 161
referral for, 160
summary of, 176
Psychoeducational report, 174
Psychometrics
definition of, 19-20
history of, 20
reliability, 20-22. See also Reliability
standard error of measurement, 22-23
validity, 23-24
Pure tone audiometry
description of, 69-71
equipment needed for, 72-73
PWPA. See Preschool Word and Print
Awareness

Q
Quuotients, 26

R

Rapid Speech Transmission Index, 208
RASTI See Rapid Speech Transmission
Index

Reading
description of, 35
level of, 183
Reading comprehension
assessment of, 196
poor, 188-189
Reading fluency, 186
Reading impairments
classification of, 188
dyslexia, 187-188
garden variety poor reading, 189
poor comprehension, 188-189
Real-ear-to-coupler-difference, 251,
251-252
RECD. See Real-ear-to-coupler-difference
Receptive-Expressive Emergent Language
Test, 3rd Edition, 390-391
Receptive language
assessment of, 33-34
description of, 137
Receptive One-Word Picture Vocabulary
Test, 194, 438
Receptive vocabulary, 194
Red flags, for auditory progress tracking in
cochlear implant patients, 280-281,
280-281
REEL-3. See Receptive-Expressive
Emergent Language Test, 3rd
Edition
Reliability
description of, 13
high levels of, 23
inter-judge, 21-23
intra-judge, 21-23
norm-referenced assessments, 27-28
percent agreement and, 21
purpose of, 20
reporting of, 21
Reliability correlation, 21-22
Representative sample, 26
Reverberation, 208-209
Reverberation time, 208-209
Rice/Wexler Test of Early Grammatical
Impairment, 194
Rossetti Infant-Toddler Language Scale,
139, 145, 392
ROWPVT. See Receptive One-Word Picture
Vocabulary Test
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S

Safety, as priority, 12
Sample standardization, 28-30
Sampling, 29-30
SAT. See Speech awareness threshold
SAT 10. See Stanford Achievement Test
Series, 10th Edition
5B-5. See Stanford-Binet, 5th Edition
School-age audiometric profile, 84, 86
School-age child, language assessment in,
148-150
School readiness assessments, 404—432
Screening Instrument for Targeting
Educational Risk, 73, 259
SDT. See Speech detection threshold
Secondary Screening Instrument for
Targeting Educational Risk, 79
Sedation, moderate, 67
Semantics, 14, 141-142
Sensitivity, 24-25
Sensorineural hearing loss
amplification for, 239
in children, 5
description of, 5, 238
diagnosis of, 49, 50
genetic causes of, 55
hearing aids for, 239
signal-to-noise ratio for, 208
syndromes associated with, 57
Sequential language learners, 311
Serous otitis media, 48
Service delivery models
audiclogy, 61-62
health care, 11-12
Session objectives, 338
SHARP. See Sitwational Hearing Aid
Eesponse Profile
Short-term memory, 36, 164
SIFTER. See Screening Instrument for
Targeting Educational Risk
Signal-to-noise ratio, 207-208, 210
Sl See Speech intelligibility index
Simultaneous language learners, 311
Situational Hearing Aid Response Profile,
244, 253, 254
SMART goals, 338-339
SMR. See Signal-to-noise ratio

Specificity, 24-25
Speech
in conmected language, 116-119
expression of, 136
Speech, Spatial, and Cualities of Hearing,
259, 260
Speech acoustics, 95-98, 96-97
Speech assessment
description of, 14, 32-33
phonological process approach to,
103-104
Speech audibility, 234-236
Speech audiometry
description of, 71
equipment needed for, 72-73
speech recognition/perception, 72
threshold measures used in, 71-72
Speech awareness threshold, 71
Speech detection threshold, 71
Speech development
automaticity in, 109, 110
hearing loss effects on, 117
Speech intelligibility index, 234-236
Speech proeduction
automaticity in, 109, 110
diphthongs in, 101
errors in, metaphonologic ability to, 110
physiclogical changes in, 99-100, 100
vowels in, 101
Speech production assessment
areas included in, 107-108
criterion-referenced tests for, 106
data integration, 119-122
extrinsic factors, 105
intrinsic factors, 105
Ling Six-Sound Test, 80, 95-98
norm-referenced tests for, 105
oral-peripheral evaluation, 109
Phonetic Level Evaluation. See Phonetic
Level Evaluation
speech acoustics, 95-98, 96-97
standardized tests for, 105
tests used in, 104-106
traditional pracedures for, 106-119
voice production characteristics of deaf
speakers, 9599
word-level tests for, 106
waord tests for, 115116
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Speech reception thresholds, 71-72
Speech recognition
aided, assessment in hearing aid
patients, 257-258
reverberation time effects on, 208
Speech Target Summary, 120, 128-132
Spelling
assessment of, 195
errors in, 175
SPELT. Seg Structured Photographic
Expressive Language Test
SPELT-3. See Structured Photographic
Expressive Language Test, 3rd
Edition
SPELT-P2. See Structured Photographic
Expressive Language Test-Preschool
2
SPL-o-gram, 234, 235-236, 250
Spoken language, 343-344
Spondaic words, 71-72
SRT. 5ee¢ Speech reception thresholds
S50, See Speech, Spatial, and Qualities of
Hearing
Standard error of measurement, 22-23
Standardization
of norm-referenced assessments, 25, 27
in psychoeducational assessment, 159,159
Standardization sample, 29=30
Standardized tests. See also specific test
informal assessments used with, 30-32
speech production assessment using, 103
Standard scores, 299
Stanford Achievement Test Series, 10th
Edition, 418419
Stanford-Binet, 5th Edition, 165
Stanford-Binet Scale, 165
Stapedius muscle, 76
Starting School LIFE, 219
Stickler syndrome, 57
Strategic seating, in classroom, 223
Structured language analysis, 140
Structured observation, 315
Structured Photographic Expressive
Language Test, 3rd Edition, 25,
393-394
Structured Photographic Expressive
Language Test-Preschool 2, 194
Subglottal pressure, 118

Suprasegmental patterns, 98
Suprasegmentals, 117
Syntactic, 14

Syntax, 142, 142

T

TACL. See Test of Auditory Comprehension
of Language

TACL-3. S¢¢ Test for Auditory
Comprehension of Language, 3rd
Edition

TAPS-3. See Test of Auditory Processing
Skills, 3rd Edition

TASL. See Teacher Assessment of Spoken
Language

TEACH. See Teachers” Evaluation of
Awral/Oral Performance of
Children

Teach-back, 295, 297-298

Teacher Assessment of Spoken Language,
81, 395

Teachers® Evaluation of Aural /Oral
Performance of Children, 79, 259,
260

TeenEARS, 81, 259

TEGIL See Test of Early Grammatical
Impairment

TELD-3. See Test of Early Language
Development, 3ed Edition

Temporary hearing loss, 5-6, 239

Tensor tympani muscle, 76

TEOAEs. See Transient evoked otoacoustic
emissions

TER.A-3. See Test of Early Reading
Abilities—3

Test for Auditory Comprehension of
Language, 3rd Edition, 374-375

Test of Auditory Comprehension of
Language, 34, 151

Test of Auditory Processing Skills, 3rd
Edition, 376

Test of Early Grammatical Impairment, 194

Test of Early Language Development, 3rd
Edition, 396

Test of Early Reading Abilities-3, 402

Test of Language Development—
Intermediate: 3, 397-398
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Test of Language Development-Primary:
3,399
Test of Nonverbal Intelligence, 3rd Edition,
420
Test of Nonverbal Intelligence, 4th Edition,
421
Test of Preschool Early Literacy, 192, 403
Test of Reading Comprehension, 196
Test of Semantic Skills Primary, 400
Test of Written Language, 196
Text-level literacy, 184, 186-187
Toddler audiometric profile, 82-83
TOLD-I:3. See Test of Language
Development-Intermediate: 3
TOLD-P:3. See Test of Language
Development-Primary: 3
TONI-3. See Test of Nonverbal Intelligence,
3rd Edition
TONI-4. See Test of Nonverbal Intelligence,
4th Edition
TOPEL. See Test of Preschool Early
Literacy
TOSS-P. See Test of Semantic Skills Primary
Transient evoked otoacoustic emissions,
6768
Transparency, 12
Treacher Collins syndrome, 57
Treatment plan. See also Intervention
parent involvement in, 341-343
plan of action for, 337-338
SMART goals, 338-339
TTR. See Type-token ratio
Turn-taking, 136
Tympanic membrane, 64, 74
Tympanometry, 74, 74
Type-token ratio, 314

U

UNHS. See Universal newborn hearing
screening
Unilateral hearing loss, 240-242
UNIT. See Universal Nonverbal
Intelligence Test
Universal newborn hearing screening
early detection of hearing loss through,
4546
effectiveness of, 11

limitations in, 47

prevalence of, 46

purpose of, 46

recommendations for, 234

surveillance in children who pass, 86
Universal Nonverbal Intelligence Test, 165,

421-422

U.S. Preventive Services Task Force, 7
Usher syndrome, 57

\

Validity
construct, 24
content, 24
definition of, 23
sensitivity and, 24-25
specificity and, 24-25
Value-based practice, 62, 88
Velopharyngeal insufficiency, 100
Verbal IQ tests, 24
Vestibular system, 47
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