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What do Rush Limbaugh, 8 members of the Artinian family (of
Sound and Fury fame) and 35,000+ persons as young as 12 months
and as old as 87 years from countries around the world, have in
common?  No, not conservative politics, a cochlear implant (or
maybe even two).  These people reside primarily in the United
States, Australia, Japan and Western Europe where there is a rate
of growth of 4,000 to 6,000 new CI recipients per year.  

There are currently 3 manufacturers of implantable devices that
are approved in the US, namely Cochlear Americas, Advanced
Bionics and Med-El.   In the Technology column, Allison K.
Pezzullo and Leigh Ann Monthey, audiologists at Cochlear
Americas lead the issue off with a summary of the current state
of cochlear implant candidacy criteria such as lower and upper
ages for implantation, degree of hearing loss, age of onset of deaf-
ness, and the issue of bilateral implants.  These professionals
invite all SLPs and Audiologists with interest to become more
knowledgeable about re/habilitation so that CI recipients will
have resources for intervention close to home.  If you need a
refresher on the components of a CI and how it works, this article
provides a sidebar on that topic.

The first invited article by John Christiansen, Ph.D., (faculty
member in the Department of Sociology faculty at Gallaudet) and
Irene Leigh, Ph.D., (a faculty member in the Department of
Psychology there) reports on a project with which they both have
been involved for several years.  Namely, interviewing parents with
children who have received CIs, as well as many of those children
to get an up close and personal perspective on this new interven-
tion option.  Their research culminated in the publication, in 2002,
of their book, Cochlear Implants in Children: Ethics and Choices,
Washington, D.C., Gallaudet University Press. (Dr. Christiansen has
an additional special interest in the topic, as he is a recent recipient of a
cochlear implant.)

Many of the traditional auditory-oral schools and programs in
the US are on board with the CI trend as 30-70% of the children
with severe and profound hearing loss enrolled in these programs
are using a CI.   Many of those children will make their way into
mainstream educational environments.  Carol Flexer and Denise
Wray, who wrote about CIs in the HEARSAY technology issue 3
years ago, are back as authors of the second invited article for this
theme, with their colleagues, Beth Robb and Ron Sommers.  Their
article explains the Auditory-Options Project, a new Ohio Resource
for early intervention services and resources for children with hear-
ing loss of all degrees, including those with CIs.   The effort and
family focus that is needed to insure that children with CIs have an
opportunity to achieve in the mainstream is well illustrated in their
article through 2 case studies of young CI recipients.  

In keeping with our efforts to bring you cutting edge informa-
tion, The Hearing Research Forum, a new column, features an arti-
cle by Katherine Gordon and Robert V. Harrison of the University
of Toronto on the nature of changes in the central auditory system
as a result of early onset deafness.  Gordon and Harrison highlight
the challenges of measuring those changes in the human central
auditory system.  Our ability to understand CANS plasticity has
profound implications for understanding how or if measurable
changes can be modified with early use of hearing aids or CIs.  The
authors offer some intriguing insights on this question.

The CI theme is continued in the Hearing is Believing Columns
authored by Renee Banakis and Laura Kelly.  The first features an

interview with Peter Artinian, the man who was at the center of the
arguments in Sound and Fury, The Communication Wars of the Deaf, a
documentary film produced in 2000 about CIs in families with both
deaf and hearing members.  Mr. Artinian reveals background about
the filming, and about his attitudes which he felt were not accurate-
ly portrayed in the final version of the film.  The companion article
provides a review of literature on the wide variety of attitudes of
adults who are deaf toward CIs, both from inside and outside of
Deaf Culture.  (As a sidebar, those of you who are familiar with the
Sound and Fury film will wonder about the outcomes for the
young nephew of Mr. Artinian who received a cochlear implant at
the end of the film.  Cochlear Americas, a CI manufacturer, has pro-
duced a film entitled TWINS, A Cochlear Implant Study which fea-
tures the twin nephews of Mr. Artinian as well as a second set of
twin girls.  Each set has one twin who is deaf and received a CI and
one who is normally hearing.  This one is definitely worth a look)

The Research Forum includes two articles, the first on the
measurement of personality types in SLP students at 3 universities
with implications for identifying students who might be potential
PhD candidates to become faculty in Communication Disorders
programs.  (Editor’s note: The foregoing summary deserves a comment
about personalities of current CSD faculty, but I will not stoop to that
level.) Colleagues from Minnesota, who explored the validity of
using limited numbers of utterances from a large language sample
to derive MLU for words score, authored the second article.  This
research utilized the CHILDES database provided on the web by
Jon Miller.

The School Forum features an article by the educational audi-
ologists from the Cincinnati Public Schools.  They are clearly
busy with conventional activities such as fitting assistive listening
devices and helping to plan intervention for children who are
deaf and hard of hearing but I believe readers will find the brief
histories of the children in CPS with CIs to be very interesting.
The diversity of school age students who may be members of the
CI club is noteworthy.

This HEARSAY is not just about children, however.  About half
of persons who receive CIs these days are adults.  Increasingly
we are also encountering adolescents with long standing hearing
loss who are receiving implants.  In the Clinical Grand Rounds
article authored by Lindsay Russell and Jane Prasse of University
Hospitals Health System, Cleveland, two case studies of adoles-
cents are provided.   A reprint from Loud & Clear, a newsletter
published by Advanced Bionics, and authored by Donna Wayner
and Judy Abrahamson provides information on assisting adults
with CIs.  Although the latter is sub-titled An Audiologist
Rehabilitation Guide, this article is equally useful for SLPs.

This is an information packed issue and we are confident that
you will learn something of interest regarding who CI users are
these days, and how as SLPs and Audiologists, we may be called
on to help someone with a cochlear implant and their families
make the most of this extraordinary new technology or to honor
the decision of those who decide a CI is not right for them.  

OSLHA will be offering ASHA CEUs to members for reading
articles in this issue.  Check the web site for details and also look
for displays at the Convention in March with information on how
to obtain these units. 

Laura W. Kretschmer, Ed.D.
Managing Editor, HEARSAY
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Ohio Valley Voices is a nonprofit school for deaf and hearing-impaired
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when others speak to them.  We strive to meet the basic objectives of
oral language development as soon as the child’s deafness is diagnosed,
and to provide the tools necessary for family members to become their
child’s advocate and coach.  Students attending OVV mainstream to
their local schools by the third grade. 

Ohio Valley Voices • 9994 Zig Zag Rd. • Cincinnati, Ohio 45242 • 513-791-1458
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If you’re a speech-language patholo-
gist, or audiologist not currently
working with cochlear implant recipi-
ents, you may think that these patients
are outside your scope of practice.  If
you referred a long-time patient for a
cochlear implant evaluation sometime
in the past and never learned the
result of that consultation, perhaps
you assumed that they no longer
required your services.  If the last time
you heard anything about cochlear
implants was graduate school or a
brief update at a continuing education
seminar, you may think that cochlear
implant technology is only appropri-
ate for profound hearing losses.  Well,
if you answered yes to any of the
above, think again!  It’s time for an
update and you might be surprised by
how much has changed. 1 

There have been important
advances in recent years, in candidacy
criteria, outcomes, and technological
refinements.  Cochlear implants (CIs)
are now better than ever before, mak-
ing them an appropriate choice for
greater numbers of adults and chil-
dren with hearing loss.  With three
manufacturers all producing excellent
products, the decision for CI candi-
dates is often not so much whether to
go forward as much as which product
to select. (see web sites for Cochlear
Americas, Englewood, CO, Advanced
Bionics Corporation, Sylmar, CA,
Med-El Corporation, Durham, NC)
This article is intended to help

speech-language pathologists and
audiologists assist their patients in
choosing technology that may be
best suited to their individual needs.  

Age no longer has much to do with
candidacy or potential outcomes of
using a CI.  Children as young as
twelve months of age, (Heher et al,
2002) and adults age 80 and older,
routinely receive CIs. In 2002, most
children with CIs attended school in
mainstream settings using spoken
language as their communication
mode (Sorkin, 2002).  As recently as a
decade ago, a high proportion of
deaf children were educated in segre-
gated educational facilities, such as a
school for the deaf (Sorkin, 2002).
Now, with more children using spo-
ken language for communicating, as
well as greater efforts by public
schools to address the needs of all
deaf and hard of hearing children
regardless of communication modali-
ty, parents increasingly opt for less
restrictive environments for their
deaf children.

CIs have been demonstrated to
have a significant, positive impact on
the health and general quality of life
of seniors with significant hearing
loss (Francis, et al, 2002; Kelsall, et al,
1995).  For seniors living alone or for
those with poor vision, the restora-
tion of hearing provided by a
cochlear implant is critical to their
ability to live independently.  The iso-
lation that often accompanies signifi-
cant hearing loss is mitigated or even
eliminated as CI users once again
enjoy social, cultural, and educational
activities that may have become inac-
cessible to them as their hearing dete-
riorated.  CIs often provide dramatic
listening improvements for those
who are using hearing aids and assis-
tive listening devices, but still strug-
gle to understand speech.

Expanded Candidacy Criteria
Recipients May Now Have More
Residual Hearing. Candidacy deci-
sion-making for cochlear implants
has changed in important ways since
the early 1990s.  Adults and children
who have more residual hearing and
those who have had favorable outcomes
with hearing aids may still be consid-
ered candidates for CIs.  Specifically, the
level of hearing loss for candidacy has
been expanded from only profound
deafness to include individuals with
either severe or profound hearing loss,
opening up the benefits of CIs to many
more people.  (Dowell et al, 2004; Shani
et al, 2004)  Speech understanding for
adults can be as high as 50% (with a
hearing aid) in the ear to be implanted,
or 60% (with hearing aids) binaurally.
Individuals with such listening scores
would have been turned down for CIs
in the past due to their level of resid-
ual hearing.  This rejection frustrated
not only the person seeking an
implant, but also the health profes-
sional who may have referred them
for the initial evaluation, as he or she
watched their performance plateau
or deteriorate with even the most
advanced digital hearing aid technol-
ogy.  With today’s expanded candi-
dacy criteria, many such individuals
are considered appropriate candi-
dates for CIs. 

Adults with Prelingual Deafness
Now Candidates. Another impor-
tant change in candidacy decision-
making in recent years is the inclu-
sion of prelingually deafened adults
(individuals who were either born
deaf or lost their hearing prior to
learning language) as appropriate
candidates for CIs.  Until recently,
adults who had been deafened in
early childhood were not considered
good candidates for CIs.   Recently,
an increasing number of prelingually

Allison K. Pezzullo
Cochlear Americas,
Englewood, CO

Leigh Ann Monthey
Cochlear Americas,
Englewood, CO

TECHNOLOGY IN COMMUNICATION – Helping Your
Clients Shop for Cochlear Implant Technology:  Updates
on Candidacy, Outcomes, and the Latest Features

1 For a variety of up to date research reports on the issues of cochlear implants in children, including effects on speech and language
development, bilateral implants, implants in children with significant residual hearing, the reader is referred to the Archives of
Otolaryngology Head and Neck Surgery, May 2004, volume 30.
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deafened adults who have used
amplification, listening, and speech
for an early and significant portion of
their lives have received CIs with
excellent results.  

Some successful CI recipients who
have had hearing loss since child-
hood communicate using sign lan-
guage in conjunction with listening,
while others rely entirely on spoken
language.  The key success factors for
this group of adults include being
“wired for sound” by having used
the auditory channel with amplifica-
tion for some period of their lives,
and also being comfortable with spo-
ken language.  A number of such
individuals who received CIs are
now able to use a voice telephone
when they had never done so before.
Not all prelingually deafened indi-
viduals who receive CIs gain suffi-
cient open set discrimination to use a
voice telephone, but most appropri-
ate candidates derive valuable listen-
ing improvements for spoken lan-
guage and environmental sounds, as
well as improved ability to monitor
their own speech. 

The decision whether to go forward
with a CI is a personal one that
should feel right for each individual,
regardless of the results of their objec-
tive candidacy evaluation.  At the
same time, potential recipients should

rest assured that if they are evaluated
and determined to meet the candida-
cy criteria, they can expect the bene-
fits gained via the CI to improve their
hearing capabilities beyond what
they derive from their hearing aids.
It is unusual for such improvement
not to occur.  As an audiologist or
speech-language pathologist working
with the prospective recipient or their
family, you are often the first, and
most trusted, source of information.
Educating yourself about the current
options in cochlear implant technolo-
gy provides a unique opportunity to
steer your patient through a poten-
tially overwhelming, and sometimes
confusing process.  

Younger Children = Better
Outcomes. Another major change is
the expanded use of cochlear
implants for young children.  Early
identification of hearing loss has
allowed children who are identified
and receive appropriate intervention
by six months of age to attain signifi-
cantly better language skills than
those whose losses are addressed after
6 months of age (Yoshinaga-Itano et
al, 1998; Niparko, 2004; Geers, 2004).
With so many children being identi-
fied in the first days of life, it is no
longer unusual to fit babies as young
as one month with hearing aids.  Such
early fitting gives these children a

valuable jump on learning language
and also provides the basis for the
earliest possible evaluation of their
candidacy for CIs.  

Early identification, along with
expanded trial criteria, the availability
of family support and intervention
services,   have all made possible a dra-
matic lowering in the age of implanta-
tion of children.  In the United States in
1997, a total of only 8 children, 18
months or younger, received CIs com-
pared with 154 children in 2003.  When
the age criterion is increased to 2 years
or younger, the number implanted in
2003 jumps to 255!  As you can see,
there is a trend toward earlier implan-
tation in children, as well as more rapid
growth in pediatric implants compared
with use of the technology in adults.

The Food and Drug Administration
(FDA) criteria now include children
as young as 12 months of age as
appropriate candidates when they a
profound hearing loss and demon-
strate lack of auditory progress with
appropriate amplification.  The FDA
also includes children with severe to
profound hearing loss at 2 years of
age as candidates.  We are now rou-
tinely implanting children at 12
months of age while less than a
decade ago, a two year-old was con-
sidered a very “young” candidate
(Sorkin, 2002; data from Cochlear

Average scores for CUNY sentences in quiet (auditory only) for adults with at least 6 months experience using the most advanced Nucleus
cochlear implant system available at the time.  

FIGURE 1
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Americas database of recipients).  

For a child of any age, favorable
results require the entire family to be
highly motivated to pursue the need-
ed habilitation following implanta-
tion.  CIs are not magic. Successful
outcomes require hard work and a
serious commitment from everyone
involved in a child’s life, including
the child, his/her siblings, parents,
other caregivers, grandparents,
friends, and teachers.  Strong support
from the child’s speech-language
pathologist and/or audiologist both
before and after cochlear implanta-
tion is crucial to continued success
and learning as well. 

Improved Outcomes with
Cochlear Implants
Cochlear implant technology has
advanced dramatically, improving
outcomes for both adults and children.
Indeed, a key reason for the expanded
candidacy criteria described in the
previous section, is the fact that results
with CIs have improved so significant-
ly.  We know, for example, that some-
one who is currently able to under-
stand 50% of words in sentences
wearing appropriate amplification
will likely enjoy much improved
speech understanding with a CI. 

There is now a considerable body of
experience and data confirming per-
formance levels for CI recipients of all
ages.  With each enhancement in
device design, speech coding strate-
gies, and/or mapping techniques
used to program the devices, we have
seen users’ speech recognition scores
continue to improve.  The results that
these technological advances have
had on adult performance with CIs
are illustrated in Figure 1 (Cochlear
Americas, Englewood, CO).  

Recent Technological
Advancements
CI manufacturers are now working
on many refinements to make their
technology attractive, convenient, and
compatible with a range of assistive
listening devices.  All three CI manu-
facturers now offer ear level speech
processors that perform as well as the
traditional (box-like) body-worn
devices.  Some of these look much
like a behind-the-ear hearing aid.
Taking a cue from the hearing aid

industry, CIs are now offered in a
range of skin tones (i.e. beige, black,
brown) and even sleek silver!  Some
companies offer removable battery
covers in wide-ranging colors—pur-
ple, cobalt blue, pink, green, and yel-
low.  Children, and even many adults,
love the color options.  Manufacturers
also offer a variety of options for con-
necting to assistive listening technolo-
gy such as televisions, radios, CD
players, and of course, telephones.
One manufacturer has added a built-
in telecoil to their device, allowing
direct linkage to telephones with the
flick of a switch.  Directional micro-
phones, special settings for soft voic-
es, and programs designed for noisy
environments are other features that
stretch  CI users’ ability to hear in dif-
ficult listening situations.

Two Ears Are Better 
Than One, Right?
Remember when it was standard
practice to recommend only one hear-
ing aid, even for a patient who had
bilateral hearing loss?  That, of course,
changed as research supported the ben-
efits of binaural hearing aids.  Those
same benefits hold true for a CI recipi-
ent, whether through the use of binaur-
al CIs (Litovsky et al, 2004)  or, more
commonly, by wearing a hearing aid in
the un-implanted ear.  Recent research
demonstrating benefit when combin-
ing a hearing aid with a CI, as well
as a trend toward bilateral implanta-
tion, are changing the way many
audiologists think about candidacy.
Comments from recipients describing
more natural sound, better sound
localization, and improved hearing
in noise with the use of either two
implants, or an implant and a hear-
ing aid, are impacting the hearing
industry and making the role of
speech-language pathologists and
audiologists even more significant.
Some audiologists who specialize in
CI mapping may not have enough
time to keep up with the constant
improvements in hearing aid tech-
nology.  The audiologist with expert-
ise in hearing aids may find few
opportunities to work with CI recipi-
ents.  By working together, these pro-
fessionals are ensuring that CI recipi-
ents achieve improved outcomes
through taking advantage of binaural
hearing in their everyday lives.

Teamwork is Essential
The speech-language pathologist,
educational audiologist, auditory-
verbal therapist, or other re/habilita-
tion provider should not be left out of
the equation.  Although it has been
common for children to be enrolled in
some type of post-implant therapy,
more and more adult CI recipients are
seeking the services of a rehabilitation
specialist to improve their perform-
ance with the CI.  This therapy rela-
tionship may be relatively short and
self-directed by the recipient in the
case of a pre-lingually deafened adult,
with the speech-language pathologist
providing materials that the individ-
ual can practice at home.  For a pre-
lingually deafened adult or child, the
therapy relationship may be more tra-
ditional, with weekly appointments
over a long period of time to work on
specific listening/language learning
goals.  In either case, frequent com-
munication between the CI audiolo-
gist and the therapy provider about
progress and areas needing improve-
ment is key to the recipient’s contin-
ued improvement.  

So how do you partner with your
CI colleagues to address the needs of
this unique group?  Your primary
contact may be a CI center in your
area.  If you do not know of a center
in your area, websites of each of the
device manufacturers include listings
of specialized centers that perform CI
surgery and necessary follow-up.  As
more and more individuals receive
CIs, the need for follow-up care
increases.   Many recipients prefer to
have those services in their home-
town or local area, so partnering
with a CI center to provide follow-up
services, particularly in rural areas,
should be considered by speech-lan-
guage pathologists and audiologists
with an interest in this population.
For the present, educate yourself and
ask lots of questions.  Information
about CIs, candidacy, and outcomes
can be found on device manufactur-
er’s websites (listed in references
below), in trade journals, research
periodicals, and even on TV or in the
newspaper!  As CIs become more
prevalent, there is a role for all of us
on the team as we work together in
the best interests of individual
patients and their families. Together,
imagine what we can accomplish! • 

Edited by: Tina Veale
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How the Cochlear Implant Works
Hearing aids amplify sound.  For most people with
hearing loss, hearing aids are an appropriate and effec-
tive remedy.  But even the most sophisticated hearing
aids may not offer sufficient benefit to people with
severe to profound hearing loss.  In contrast to a hearing
aid, a cochlear implant does not make sounds louder.
Rather, a cochlear implant bypasses the damaged hair
cells and directly stimulates the remaining nerve fibers
in the ear.  The implant provides useful hearing and
improved communication ability to the implant user
and is a safe, reliable treatment for appropriate candi-
dates with severe to profound hearing loss.  Multi-chan-
nel implants have been in use for over twenty years and
are approved by the Food and Drug Administration
(FDA) for adults and children.

A cochlear implant works in the following way:

1. Sounds are picked up by a microphone.  In this
case, the microphone is directional and located on a
behind-the-ear headset.

2. Sound from the microphone is carried to the speech
processor, which is a powerful miniaturized computer
powered by batteries.

3. The speech processor filters, analyzes and digitizes
the sounded into coded signals.

4. The coded signals are sent from the speech process
to the transmitting coil.

5. The transmitter sends the coded signals across the
skin to the internal implant receptor under the skin.

6. The cochlear implant delivers the electrical energy
to an electrode array in the cochlea, which was
inserted during surgery.

7. The electrodes stimulate the remaining nerve fibers,
which then send the sound information through
the auditory system to the brain for interpretation.

Picture courtesy of Cochlear Americas, Englewood, CO

SIDEBAR
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There are a number of important
ethical issues related to pediatric
cochlear implants which parents,
health care professionals, and others
might consider before deciding
whether an implant is appropriate.
Our purposes in this paper are to
describe some of these issues by focus-
ing on the findings of two research
projects examining general societal and
deaf community perceptions of
cochlear implants and deafness and to
discuss some of the ethical dilemmas
that supporters and opponents of pedi-
atric implants have faced during the
past 15 years since cochlear implants
have become widely available. 1

The concerns and viewpoints of
parents of deaf children are particu-
larly important to consider since the
majority are hearing people who
generally have little, if any, contact
with deaf people and know next to
nothing about deafness.  Whether
they learn of their child's deafness on
their own, or whether their child's
deafness is diagnosed by an audiolo-
gist or pediatrician, many parents are
shocked and devastated by the news,

have few clues about what course of
action to take and feel that they need
to "do something." . 

Two Research Studies: 
Surveys and Interviews
A nationwide survey reported in
2003 was conducted by the Gallaudet
University Research Institute (GRI).
Data were obtained from 439
responses to a 12-page instrument,
“Survey of Parents of Pediatric
Cochlear Implantees.”  Respondents
to the GRI survey were invited to
participate in follow-up interviews.
We conducted 56 interviews with a
total of 82 persons, including parents
of children with cochlear implants,
one parent who decided not to get an
implant.  We did not attempt to ran-
domly select people to talk with, but
we did interview people from differ-
ent regions of the country in order to
make the sample geographically rep-
resentative. The majority of parents
that we interviewed were strong sup-
porters of the cochlear implant;
therefore sample bias is evident in
our survey and interviews. 2

The GRI and subsequent inter-
views focused on perceptions of a
number of important issues.  Parents
were asked how they discovered
their child was deaf and how they
reacted to this (usually) unexpected
news.  We asked parents about their
contacts with health professionals,
implant centers, and members of the
deaf community.  Parents were asked
to discuss some of the reasons why
they decided to get an implant for
their child, how much speech and lis-
tening therapy their child had, the
modes of communication (signing,
speaking, or both) that their child
typically uses, and their child’s edu-
cational experiences. 

Responses raised some important
ethical issues.  First, many parents
had a very difficult time discovering
that their child was deaf, and a num-
ber of parents shared  experiences
with insensitive pediatricians and
other health professionals, including
audiologists. Others portrayed their
experiences with such professionals
as very positive and helpful. Parents
were often devastated by the unex-
pected news that their child was
deaf, and if the diagnosis was
delayed until the child was two years
old, that compounded a difficult situ-
ation for the families.  Many parents
reported receiving conflicting advice,
especially related to the question of
whether or not they should use some
variant of sign language with their
child, and what type of pre- and
post-implant speech and listening
therapy their child should receive.
Moreover, since professionals advis-
ing parents were often somewhat
biased towards their own particular
educational philosophy or communi-

INVITED ARTICLE - Pediatric Cochlear Implants
and Ethical Issues: Viewpoints to Consider

Irene W. Leigh
Gallaudet University

John B. Christiansen
Gallaudet University

1 Readers interested in examining these issues in more detail than is presented here are invited to check our book, Cochlear Implants in
Children: Ethics and Choices, Gallaudet University Press, 2002.  The information, including quotations, which is taken from the book
and reported here, is reprinted with the permission of Gallaudet University Press. 
2 In addition to these sources of data, we interviewed several current or former Gallaudet students who are using, or have used, a
cochlear implant.  We conducted interviews with adolescent cochlear implant users with their parents.  We distributed a four-page
questionnaire dealing with cochlear implants to a sample of Gallaudet faculty, staff, students and alumni (see Christiansen and Leigh,
2002, Cochlear Implants in Children: Ethics and Choices, for more information).



cation modality, their advice was pre-
sented in a way that was difficult for
parents to evaluate, given limited
knowledge of deafness.  Consequently,
conscientious parents were often on
their own in their effort to find unbi-
ased, objective information about edu-
cational and communication options.  

In the final analysis, parents often
dealt with conflicting recommenda-
tions by doing more than one thing.
Above all, parents wanted to be able
to communicate with their child, and
they frequently used whatever
worked in their family situation.  As
a consequence, many deaf children
and their parents, both before and
after implantation, used both sign
and spoken language.   Even though
all but one of the parents we talked
with eventually decided to get an
implant for their child, for many the
decision was made after a lot of soul
searching.  Interestingly enough, most
of the parents we talked with said
they did not feel pressure from the
cochlear implant center to get the
device; in fact, many wondered why
the implant center was not more
forceful in recommending an implant.
Nor were parents generally adamant
that their child continue to use the
implant; many told us that, while they
hoped their child would benefit from
the device, it was the child’s choice,
particularly when they turned 18, to
decide whether to continue using the
implant.  Most parents simply wanted
to provide more options for their
child and make it easier for their child
to acquire spoken language.  

The attitudes of some of the par-
ents we talked with frequently
reflected general societal views of
deafness and implantation, which
can be summed up quite easily:
Deafness is a physical disability, and,
as such, a deaf person (or the parent
of a deaf child) would do well to
consider any prosthesis, from a hear-
ing aid to a cochlear implant, that
might restore at least part of what
has been lost.  Indeed, popular mag-
azine and newspaper articles fre-
quently describe implants as a med-
ical breakthrough or a miracle cure
that enables the recipient to escape
from a “prison of silence,” even
though, at the present time, the

implant does not restore normal
hearing (see, for example, Foster,
2000, and Wheeler, 2002). Not all par-
ents share these general societal
views of deafness. 

In contrast to a disability-oriented
medical model which sees deaf peo-
ple as disabled, many people in the
deaf community oppose pediatric
implants. When deafness is seen as a
culture, deaf people do not see deaf-
ness as a disability and, consequent-
ly, see no need to “fix” something
that is not broken.  In this sociocultu-
ral model deafness is seen as a way
of life and not a disability.  By using
American Sign Language (ASL) and
sharing a vibrant culture, upwards of
a half-million deaf people in the
United States consider themselves to
be part of the deaf community.
Another reason for oppose implants
is that parents should wait until their
child is old enough to decide for
himself or herself if implantation is
desired.  Many people in the deaf
community do not oppose adult
implantation since this represents a
mature individual’s presumably
informed choice.

Parents who reported contacts with
deaf people told us that they encoun-
tered some criticism from the deaf
community about their decision to
get an implant for their child.  Not
surprisingly, many of these parents
did not appreciate the criticisms they
received, especially because parents
typically see their implanted child as
deaf, because many children contin-
ue to use sign language post-implant,
and because many implanted chil-
dren have non-implanted deaf
friends.  As a result, many parents of
implanted children, as well as
implanted children and adolescents
themselves, are quite vocal in their
desire to reach out to the signing
deaf community. 

The historical opposition to pedi-
atric implantation has changed in
recent years.  For example, more and
more signing deaf adults are deciding
to get an implant, deaf adult children
of deaf parents are beginning to get
implants, and deaf parents are start-
ing to get an implant for their deaf
children, as witness the McBride fam-

ily shown on TV in a Good Morning
America segment.  Some residential
schools, including the Laurent Clerc
National Deaf Education Center at
Gallaudet University, now have pro-
grams for children with implants.
While these programs typically com-
bine signing and speech, they do rep-
resent a rather dramatic shift from
outright rejection of pediatric
implants a decade ago, especially in
residential schools, to a more flexible
position today.  

In what is perhaps the clearest
manifestation of this change, in 2000
the National Association of the Deaf
(NAD) issued a position paper that
recognized the right of parents to
make informed choices that take into
account that early implantation may
promote the development of lan-
guage and literacy.  This is in contrast
to a 1991 NAD position paper that
was critical of the Food and Drug
Administration (FDA) for approving
pediatric implantation (children
under age 17). We asked Gallaudet
students, faculty, staff and alumni to
comment on this shift. One represen-
tative respondent said: “I formerly
did not support the cochlear implant
as I felt it would destroy the deaf
community.  But now I respect indi-
vidual choice and feel the cochlear
implant is part of deaf culture, any-
way.  People’s perspectives on deaf
culture are different now.” 

Ethical Dilemmas
What do we mean when we talk about
ethics? Ethics are moral principles
adopted by an individual or group to
provide rules for appropriate conduct.
Behavior perceived as ethical within
one community or culture may be per-
ceived as unethical in another. 

Ethical considerations have been
raised by both supporters and oppo-
nents of pediatric cochlear implants.
Should parents implant a child with-
out the child's consent, or should
they wait until the child is old
enough to decide?  Does implanting
a deaf child deny the child “the right
to be deaf?”  Is cochlear implantation
of a deaf child tantamount to “child
abuse” or “genocide” against the
deaf community, as some allege?  

10
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Research involving human subjects
is subject to a plethora of bioethical
requirements. Bioethics “examines
the ethical dimension of problems at
both the heart and the cutting edge
of technology, medicine, and biology
in their application to life” (T.
Shannon, 1997, p. 4). Bioethics deals
with medical issues created by new
technology, such as the cochlear
implant. Medical decisions must take
into account the extent to which
expected benefits outweigh risks,
and the extent to which new technol-
ogy will contribute to accepted clini-
cal procedure and not be primarily
for the sake of research (Blume, 1994;
Clark, Cowan, & Dowell, 1997).
Bioethical decisions are based on the
principles of beneficence, nonmalefi-
cence, and respect for autonomy
(Jonsen, Siegler, & Winslade, 1998; T.
Shannon, 1997). Beneficence means
that the duty of physicians is to do
good and avoid evil. This duty is
closely tied to their ability to fulfill
the goals of medicine in conjunction
with the patients’ preferences about
the goals of their lives. It involves
judgment about the extent to which
individuals believe the technology
will be of benefit to them. Corollary
to beneficence is the principle of non-
maleficence, which is the duty to
refrain from causing harm in the
interest of maintaining well-being.
Surgical risks and technology failure
need to be considered as well as psy-
chosocial considerations related to
medical procedures. In medical deci-
sion-making both beneficence and
nonmaleficence are judgment calls of
how degrees of benefit are weighed
against degrees of harm. Respect for
autonomy is based on the principle
that individuals must be perceived as
capable of deliberating courses of
action and making decisions for
themselves (T. Shannon, 1997). This
process requires informed consent,
which is defined as “the willing
acceptance of a medical intervention
by a patient after adequate disclosure
by the physician of the nature of the
intervention, its risks and benefits, as
well as of alternatives with their risks
and benefits” (Jonsen, Siegler, &
Winslade, 1998, p. 55). 

Ethical Perspectives of Supporters
of Pediatric Implantation
Beneficence: Medical school train-
ing focuses on why people do not
hear and the methods needed to con-
quer deafness (“The death of deaf-
ness?” 2000). Doctors, allied profes-
sionals such as audiologists, and the
general public do not see hearing
loss as a natural occurrence but as a
pathology that adversely affects the
individual’s quality of life. This easi-
ly leads to the social construction of
hearing loss as an abnormal condi-
tion, handicap, or disability that
needs to be corrected or cured in
order to avoid the negative conse-
quences of deafness (Cohen, 1995;
Crouch, 1997; Tyler, 1993). Creating
the ability to hear by providing the
child with a cochlear implant is por-
trayed as an effort to minimize dis-
ability, or to “activate a God-given
thing,” as John Niparko, a cochlear
implant surgeon, puts it (Arana-
Ward, 1997, p. 1). It is beneficent to
provide communicative value, audi-
tory enjoyment, and enhance safety.
One is “doing good” for the child
(Balkany, Hodges, and Goodman,
1996). The hope is that after implan-
tation the profoundly deaf child,
especially one implanted at a rela-
tively early age, will benefit by mas-
tering spoken language and interact-
ing more often with hearing peers
(Geers, Nicholas & Sedey, 2003;
Moog & Geers, 2003; Spencer &
Marschark, 2003). This will presum-
ably lead to enhanced opportunities
for education, employment, and per-
sonal relationships. Based on this
perspective, the implanted child will
have a chance for an “open future,”
one that is not constrained by deaf-
ness or by limitations in spoken com-
munication. This open future is gen-
erally defined as consisting of infinite
possibilities over and above those
available when one remains primari-
ly within the deaf community. An
ancillary concept is that of freedom
of choice. With cochlear implants, the
expectation is that children will even-
tually be able to choose where they
want to be, whether among hearing
people, part of the deaf community, or

straddling both the deaf community
and the surrounding hearing society. 

A related consideration, repeatedly
mentioned by the parents we talked
with, as well as widely acknowl-
edged in the literature, is that hear-
ing parents would like their children
to be “like them,” that is, part of the
hearing mainstream (Crouch, 1997).
On this basis, one can argue that
enabling the profoundly deaf child to
participate in the culture of the par-
ents contributes to the principle of
beneficence, or doing good for the
child. The alternative possibility is
that potential harm could ensue
should the child be estranged from
the family of origin, or if life possibil-
ities are limited when the child
enters the deaf culture/community.
This is not to say that those who join
the deaf community necessarily
become estranged from their family
of origin. However, parents do worry
about this possibility.  

Nonmaleficence: The medical
community no longer considers the
surgical procedure itself to be experi-
mental. Medical complications occur
in a minuscule percentage of patients
(Cohen, 1995, 2000). The FDA
approved pediatric implants as being
medically safe following years of
extensive testing  (American Academy
of Audiology, 1995), and children were
implanted only after extensive work
with deaf adults, as based on ethically
accepted practices for research (Clark,
Cowan, & Dowell, 1997). However,
some of the parents we surveyed and
interviewed reported a few surgical
problems and technology failures.
Most technology failures are amenable
to correction by repeat surgery when
the internal components fail. Even if
minimal, not only the frequency but
also the severity of technical failure
needs to be considered in the harm
versus benefit calculation.

Another factor that needs to be
considered in this calculation is
whether the cochlear implant suffi-
ciently facilitates spoken language
development and ease of interaction
with hearing people to make the pro-
cedure a viable option for deaf chil-
dren. The literature reveals numer-



ous articles that attest to successful
outcomes of implantation in children
with severe-to-profound hearing loss
(e.g., Clark, Cowan, & Dowell, 1997;
Geers, et.al., 2003; Niparko, 1998;
Niparko, et.al., 2000; R. Shannon,
1998; Spencer, 2002; Waltzman &
Shapiro, 1999). Success is sometimes
somewhat narrowly defined as
demonstrating improvement in
speech perception and production
more often than in language devel-
opment or in social interaction with-
in hearing environments. However,
recent studies have noted improve-
ment in expressive and receptive lan-
guage skills following cochlear
implantation, even with maturational
changes factored out (e.g., Kelsay &
Tyler, 1996; Niparko, 1998; Spencer,
2002; Waltzman & Shapiro, 1999).
For socialization, research tends to
note some improvement in interac-
tions with hearing peers (Bat-Chava
& Deignan, 2001; Kluwin & Stewart,
2000; Nicholas & Geers, 2003).
Respect for Autonomy: The patient
(or parent) is accorded respect as a
decision-maker and as an agent of
self-determination. To empower con-
sumers in making informed deci-
sions, cochlear implant center staff
must explain that cochlear implants
do not restore normal hearing, out-
comes are highly variable, and long-
term commitment to rehabilitation is
required.  Professionals are responsi-
ble for presenting the information in
ways that are easily comprehended
by parents and patients.   

As noted above, most of the parents
we interviewed did not feel pressured
by the cochlear implant center to
decide in favor of the implant. Parents
generally felt they were well-informed
consumers who were actively involved
in the decision-making process.
Practically all of the parents we inter-
viewed acknowledged being informed
of the possibility that all their child
could achieve might be awareness of
environmental sounds. 

Ethical Perspectives of
Opponents of Pediatric Implants
For opponents of pediatric cochlear
implants the overriding perception is
that benefits are not really all that
beneficent and harm is being done to
deaf children. The principle of auton-
omy is violated by the biased nature
of information provided to parents
by professionals with a vested inter-
est in cochlear implants. 

Beneficence and Nonmaleficence:
In the deaf community, people do
not see themselves as condemned to
an inferior world of silence.  From
their perspective, opening the child
up to deaf community membership
will facilitate access to a signed lan-
guage such as ASL.  As some
researchers have found, in spite of
misperceptions to the contrary, ASL
can provide a link to the written lan-
guage of the hearing society (Erting,
Thumann-Prezioso, & Benedict, 2000;
Lane, Hoffmeister, & Bahan, 1996;
Marschark, 1998).  Consequently,
ASL is seen as a form of beneficence.
In this conceptualization, the medical
construction of deafness as a disabili-
ty to be overcome is jettisoned for a
social construction of deafness as a
characteristic way of life. Cochlear
implantation  means that the focus is
on the disability and not on the child
as a deaf person. The surgery forces
the child away from a “natural”
means of communication (i.e., ASL)
into an artificial hearing status that
will still not guarantee full accept-
ance by the hearing community.  To
opponents of pediatric implants
harm is done by depriving a deaf
child of “natural” opportunities and
by promoting implants as the prime
avenue to accessing hearing society
when there are options that do not
require surgery. 

In view of the wide variation in
speech and language acquisition
among implanted children, those
who question the procedure empha-
size that the ethical question of
whether children benefit enough
from the cochlear implant to make
much difference in their lives

demands careful scrutiny (Blume,
1994; Crouch, 1997). Their lives are
already impacted by the fact that the
path to oral language development is
arduous, with no guarantee of fluen-
cy or ease of function in hearing soci-
ety. The community validates that a
deaf person is able to learn, work,
and play. The right of the child to be
free of “force” or “undue pressure”
to perform in hearing society is
stressed. Not being implanted lessens
the ongoing struggle to be part of the
hearing community.

Opponents of pediatric implanta-
tion feel justified in continuing to
claim that the principle of nonmalefi-
cence has not been upheld. The pres-
ence of potential harm is a serious
consideration, taking into account
the fact that deaf children without
the implant can and do achieve psy-
chological health, independence, and
happiness in adulthood. 

Respect for Autonomy: Respect for
parental autonomy involves a par-
ent’s right to decide based on unbi-
ased information. Pediatric implant
opponents wonder how alternatives
to cochlear implants are presented to
parents by cochlear implant teams
(Carver, 1990). Deaf adults who can
clarify the implications of all options
are rarely represented on cochlear
implant teams. 3 The parents we
interviewed generally acknowledged
receiving information about deaf
community viewpoints from implant
centers, but rarely if at all were they
exposed to deaf people who could
present such viewpoints as part of the
routine screening. Part of the reason
for exclusion may be attributed to the
perception that the deaf community
is entrenched in irrational opposition
to the implant. Opponents of pedi-
atric implantation see informed con-
sent procedures as being rendered
suspect by the biases inherent in pre-
senting implants as a means of mini-
mizing the isolation of deafness.
Parents therefore psychologically
may not have freedom of choice, con-
trary to what proponents of cochlear
implants believe. 

12
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The Principle of Justice
Of equally pressing concern is the fact
that technology, especially cochlear
implants, is not universally or equally
available to low socioeconomic deaf
children, including many deaf chil-
dren of color.  For example, even
though minorities comprise over 40%
of the Gallaudet annual survey of
more than 40,000 deaf and hard-of-
hearing children throughout the
United States (Gallaudet Research
Institute, 2003), in the GRI cochlear
implant survey approximately 85% of
the respondents were white. In our
interview sample only one set of par-
ents was from an ethnic minority
group. Data from the Allen, Rawlings,
and Remington (1993) report on pre-
liminary findings in Texas indicated
that 90% of their pediatric implantee
sample was white. Geers and
Brenner’s (2003) cochlear implant
child sample was 162 white, five
African American, five Hispanic, five
Asian, and four “other.” The under-
representation of racial and ethnic
groups is a serious ethical concern. 

The Issue of Choice
At what age are children sufficiently
competent to participate in the deci-
sion-making process? How is the
information packaged and presented
to the child or adolescent? How vul-
nerable is the deaf child to pressure
from parents and professionals,
whether overt or subtle? How seri-
ously is the child’s discomfort with
the idea of surgery or of wearing the
implant paraphernalia addressed?
These are all ethical questions that
require thoughtful consideration.

The role of children and adoles-
cents in the decision-making process
is a sensitive one, especially since the
process requires that they undergo
surgery and the intensive post-surgi-
cal rehabilitation required to effec-
tively learn how to comprehend and
use speech. Legally a child or adoles-
cent need not play a role in decision-
making or formally consent to treat-
ment. Ethically, most professionals
believe children should be allowed to
express preferences, and their assent
to treatment should be obtained
whenever possible (Deaton, 1996).
Children and adolescents, insofar as
possible, should be afforded the prin-

ciple of autonomy.  They should be
given the right to participate in the
decision-making process with their
parents. However, the extent to
which young children can collaborate
in such decisions is a complex issue. 

We interviewed a number of young
deaf adults in our research, and they
have some interesting perspectives on
choice.  Thirteen of the young adults
we talked with were not using the
implant while 14 were using it.  Three
of the nonusers reported they were
too young to understand much about
the surgery, and another nonuser,
implanted at age 7, reports that her
mother did not ask her how she felt
about the cochlear implant.  A female
implanted at age 13 reported that her
parents did not ask her if she wanted
the cochlear implant. She was taken to
the hospital without explanations or
any interpreting of what was going
on. When she woke up, she had an
implant. Another female who was
implanted at age 13 said, “My parents
asked me. It was my decision if I
wanted this cochlear implant thing. I
said yes, fine, but my main reason
was to please my parents. They
seemed to be so excited over this new
thing that can help me hear…. I mean,
I was 13 years old, and I had a hard
time with the whole concept of not
wanting to be shown that I’m deaf...A
lot of conflicting feelings, but as time
went on I was ready for it.” 

The issue of choice includes not
only the decision to start, but also the
decision to stop using the implant.
One female decided that after one
year of use she had had enough and
wanted to go back to “quiet time.”
Other nonusers stopped using the
cochlear implant during adolescence.
It either did not work, it was too
noisy, discriminating sound was too
difficult, they got headaches, or there
was no real change in communica-
tion. For them the benefits were not
worth the effort to use the implant.
Some of them mentioned identity
issues, peer pressure, and the desire
to be connected with Deaf Culture. 

No young adult nonuser expressed
intense anger at parents for having cho-
sen an implant. Three appreciated hav-
ing had the chance to use the implant
and to know what hearing was like.

Of the 14 adolescent and young
adult users six indicated they chose

the implants for themselves. Their
ages at the time of surgery ranged
from 13 to 17. One 16-year-old
reported that her mother asked her if
she was really sure she wanted the
implant because she did so well with
hearing aids. One 18-year-old female
initially expressed skepticism about
the effectiveness of the implant over
hearing aids. Additionally, she hated
doctors, but decided to pursue
implantation at the age of 15 after
seeing her implanted friends surpass
her in oral communication skills. Her
parents were the reluctant ones!

The implanted young people we
interviewed, both users and nonusers,
do not take choice issues lightly.  Nor
do the respondents to the Gallaudet
University survey of students, faculty,
staff and alumni that we conducted,
half of whom felt parents should not
be permitted to choose the implant for
children under the age of 5, even after
careful research. 

How strongly do deaf young adults
agree with the decision their parents
made to implant them when they
were children? The interviews we
conducted indicated variability in
agreement, with a good number of
users and nonusers expressing con-
cern about very young children being
implanted. Consequently, parents
need to take their children’s opinions
and feelings into account if possible.
Whether the children participate or
not, parents need to carefully weigh
potential risks and benefits in terms of
successive stages of development.
This involves not only exploring the
literature and talking to a wide spec-
trum of professionals, but also meet-
ing members of the deaf community,
both those who have grown up with
implants and those who have not.
When they have done all these things,
their final decision to proceed or not
will have been fully informed. This is
especially pertinent considering that
the FDA now approves specific
cochlear implants for children as
young as 12 months of age (e.g., FDA
Releases Next Generation Cochlear
Implant System, 2004). Parents owe
that to their children, who live with
the consequences of that decision. 

Conclusions
We offer five general conclusions
based on our research. First, a deaf



person with or without a cochlear
implant can have good psychological
health. Second, a cochlear implant
does not inevitably separate young
deaf children from the deaf communi-
ty or deaf friends. Third, implantation
does not mean that implantees will
never sign or that they will not need

support services. Fourth, pediatric
implantation will in all likelihood
facilitate the development of spoken
language, particularly if implantation
occurs at an early age and appropriate
intervention follows.  Fifth, deaf peo-
ple can lead successful, rewarding and
immensely satisfying lives using either

signed or spoken languages. Ethical
perspectives need to be carefully con-
sidered in the decision-making process
when cochlear implants are being con-
sidered, particularly for children. •

Edited by: Monica Gordon Pershey,
Associate Editor of Hearsay
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Introduction
Universal newborn infant hearing
screening has been a reality for
everyone in Ohio since July, 2004
(Ohio Administrative Code for
Universal Hearing Screening for
Newborns). With the identification of
hearing loss comes the responsibility
of an accurate diagnosis followed by
appropriate early intervention by a
highly qualified provider. 

The recommendation of the Joint
Committee on Infant Hearing (2000)

is that all infants should be screened
before 1 month of age, diagnosed
before 3 months of age, and fit with
hearing aids and participating in an
early intervention program with a
highly qualified provider before 6
months of age. If the infant has a
profound hearing loss and the family
has indicated that spoken lan-
guage/communication is a desired
outcome, a cochlear implant (CI) can
be inserted as young as 12 months of
age. The potential outcome of such
early identification and intervention
is startling – IF the implant is
mapped effectively and often, the
intervention is appropriate with a
focus on intense auditory skill devel-
opment, and the family is a full part-
ner in all activities. This paper will
illustrate and promote an effective
early intervention paradigm. All infor-
mation presented has the underlying
assumption that the family has clearly
identified spoken communication as a
desired outcome for their baby/child;
technology and treatment strategies
are determined by the desired out-
come expressed by the family.

The format for this paper is as fol-
lows. First, the rationale for early
implantation will be discussed from
a neurological perspective. Next,

issues in early intervention for
infants and toddlers with cochlear
implants and their families will be
identified followed by two case stud-
ies that illustrate those issues and
some potential resolutions.
Suggestions for parents and profes-
sionals regarding how to identify a
highly qualified provider will be
offered next. Finally, a brief discus-
sion of the Ohio Auditory-Options
Project (AOP) will be presented as a
way of addressing many of the issues
that have been raised (see
www.auditoryoptions.org).
Appendixes I and II will include
sample lesson plans for a beginning
CI user and for a more advanced
user. In addition to the core lesson
plan content, a rationale and brief
explanations of the goals, objectives
and activities will be shown in itali-
cized text. Appendix III details lists
of suggested intervention resources
and materials for cochlear implants
and for auditory skill development.

Rationale for Early Implantation:
A Neurological Perspective
We hear with the brain -- the ears are
just a way in. The problem with
hearing loss is that it keeps sound
from reaching the brain. The purpose
of a cochlear implant (or a hearing
aid) is to access, stimulate and grow
auditory neural connections through-
out the brain as the foundation for
spoken language, reading and aca-
demics (Gordon et. al. 2004). Due to
neural plasticity, age at implantation
is critical - younger is better (Sharma
et al, 2004). Because the CI is an audi-
tory prosthesis, early and ongoing
auditory therapy is absolutely essen-
tial (Robbins, et al, 2004).

Important neural deficits have
been identified in the higher auditory
centers of the brain due to deafness,
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and further, the auditory cortex is
directly involved in speech percep-
tion and language processing in
humans (Kretzmer et al, 2004). In
order for auditory pathways to
mature, acoustic stimulation must
occur early and often because normal
maturation of central auditory path-
ways is a precondition for the normal
development of speech and language
skills in children (Quittner et al,
2004). Children receiving implants
very early (around 1 year of age)
may benefit more from the relatively
greater plasticity of the auditory
pathways than will children who are
implanted later within the develop-
mentally sensitive period (Sharma et
al, 2004). Their results suggest that
rapid changes in P1 latencies are not
unique to electrical stimulation but
rather reflect the response of a
deprived sensory system to new
stimulation. P1 latencies are a cortical
auditory evoked potential generated
by auditory thalamic and cortical
sources that varies as a function of
chronological age; P1 latencies reflect
central auditory pathway maturation.
Gordon et al (2003) concurred with
Sharma and reported that activity in
the auditory pathways to the level of
the midbrain can be provoked by
stimulation from a cochlear implant.
Therefore, the hypothesis that early
implantation appears to be promoted
by changes in central auditory path-
ways was supported by evidence
provided by Gordon and colleagues.

Emerging data1 from the Colorado
Project are showing that about 90% of
children born with a profound hear-
ing loss, who obtain a CI before they
are 18 months old, attain intelligible
speech (Yoshinaga-Itano, 2004).
Further, if the cochlear implant is
obtained between 2 and 4 years of
age, about 80% of the children born
with a profound hearing loss will
attain intelligible speech (Yoshinaga-
Itano, 2004; Yoshinaga-Itano et al,
1998). This outcome is based on hav-
ing the CI mapped/programmed
appropriately and worn consistently.

Direct, repetitive auditory skills
instruction as part of an effective fam-
ily-based early intervention program,
also is critical. That is, “extra” auditory
stimulation is necessary. Contrastively,
only about 20% of children born with
a profound hearing loss who wear
hearing aids (and not a cochlear
implant), attain intelligible speech. 

Robbins, et al, (2004) found that
skills mastered as close as possible to
the time that a child is biologically
intended to do so, results in develop-
mental synchrony. That is, mastery of
any developmental skill depends on
cumulative practice; each practice
opportunity builds on the last one.
Therefore, the more delayed the age
of acquisition of a skill, the farther
behind children are in the amount of
cumulative practice they have had to
perfect that skill. The same concept
holds true for cumulative auditory
practice. Delayed auditory develop-
ment leads to delayed language skills.

To summarize, current research
confirms several facts for families
who desire a spoken language out-
come for their infant or toddler who

experiences profound deafness.
Families need to know that very
early insertion of a cochlear implant
(to access, stimulate, and grow audi-
tory centers of the brain during times
of critical neuroplasticity), followed
by thoughtful, intense and ongoing
auditory skill development activities
(to take advantage of developmental
synchrony and cumulative practice),
offer a high probability of reaching
their desired outcome. We live in a
time of exciting new possibilities for
children with hearing loss.

Issues in Early Intervention 
for Infants and Toddlers with
Cochlear Implants: Challenges
for the Family
When a baby/child is identified with
a hearing loss, a multitude of issues
immediately face the family and inter-
vention team. Because of brain neuro-
plasticity, time is not on our side.
Therefore, the following questions
must be addressed as soon as possible
after identification of the hearing loss: 
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This 30 month old child, implant age of 6 weeks, does the “listen and drop” task to 
the Ling 6 sounds. For babies born deaf, listening and subsequent auditory brain 

development can begin much earlier thanks to cochlear implant technology.

1 See also Gordon and Harrison in this issue of HEARSAY for further information on this topic.
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• What are the long-term desired
communication outcomes
expressed by the family?

• What are the technologies (e.g.,
cochlear implant) that are necessary in
order to improve the probabilities of
reaching the family’s desired outcome?

• How often should auditory (brain
development) therapy occur?

• Because technology and intervention
information is changing at a rapid
rate, how does the family assemble a
team of highly qualified providers
who evidence a commitment to their
own continuing education?

• What is the role of the state’s Part
C early intervention providers?
(Part C of IDEA mandates that
Federal funds be distributed to all
states for the purpose of providing
early intervention to children ages
0-3 with disabilities and their fami-
lies. In Ohio, the Help me Grow pro-
gram through the Ohio Department
of Health (ODH), receives and
channels Part C Federal funds. See
the ODH website for more informa-
tion: www.odh.ohio.gov)

• What is the critical and essential
role of caregivers in the interven-
tion process?

• How important is exposure to typi-
cal speech-language models/peers?

• How can communication between
multiple interventionists and the
pediatric audiologist from the
implant center be facilitated (in
what often occurs as a fragmented
service delivery system)?

• How important is baselining the
child’s meaningful auditory inte-
gration behaviors?

• Who will conduct and document
ongoing diagnostic therapy?

• How can we transition goals and
outcomes established by Ohio’s
Regional Infant Hearing Program
(RIHP) as detailed in the IFSP, to
the school district’s IEP when the
child turns 3 years old, and how
can an appropriate preschool set-
ting be found? (RIHP is funded by

a portion of Ohio’s Part C funds
that have been designated for chil-
dren ages 0-3 with hearing loss and
their families.)

In order to illustrate how families
might meet these challenges on a
personal level, two case studies will
be presented. Both families were
faced with the aforementioned ques-
tions. They resolved their dilemmas
in ways that coincided with their
vision for their child’s educational
and communicative outcomes.
Anonymity of the children has been
retained by keeping identifying
information confidential.

Case Study #1
Eleven-month old “Jacob” under-
went audiometric screening right
after his older sibling was identified
as having a sensorineural hearing
loss. Shortly thereafter, evoked audi-
tory brainstem testing in combina-
tion with behavioral assessment con-
firmed a bilateral, profound, sen-
sorineural hearing loss. He was
amplified binaurally with powerful
behind-the-ear (BTE) hearing aids at
12 months of age. The family initiat-
ed therapy employing an Auditory-
Verbal philosophy as soon as hearing
aids were fitted. Jacob attended
Auditory-Verbal (A-V) therapy twice
a week and the process for implant
candidacy was immediately recom-
mended by both the managing pedi-
atric audiologist and the Certified
Auditory-Verbal Therapist (AVT).
The parents were comfortable with
the family-based early intervention
program promoted by A-V, and sib-
lings, aunts, and uncles were includ-
ed in intervention sessions and often
in crucial decision making processes.
In addition to A-V therapy, the fami-
ly received intervention in the home
once a week from a parent advisor
from Ohio’s Regional Infant Hearing
Program (RIHP). 

The family had access to both a
pediatric audiologist and a Certified
Auditory-Verbal therapist (AVT) who
had cochlear implant experience. The

AVT began collaborating and con-
sulting with the parent advisor from
the RIHP to consolidate services. The
family was steadfast in their desire to
achieve spoken language outcomes
for Jacob. They shared this vision
with interventionists on their team
who were not as familiar with facili-
tating auditory skill development
and who were more comfortable
with visual modes of communica-
tion. Focusing on audition was chal-
lenging because hearing aids
appeared to benefit Jacob only mini-
mally. At that time, CI protocol
required that hearing aids had to be
worn for a six-month trial period
before implantation. The AVT was
able to identify subtle indications
that Jacob was responding to sound,
and began laying the groundwork
for post-implant intervention. 

After contemplating their two
available choices of cochlear
implants, the family decided on the
Clarion S Series implant manufac-
tured by Advanced Bionics, a
cochlear implant company. Jacob was
subsequently implanted at 18 months
of age. Surgery went well and detec-
tion to environmental and speech
stimuli progressed at an expected
rate. By nine months post-implant,
he was detecting all six Ling Sounds
(Ling, 2002) at 15’, verbalizing with
communicative intent, using most
vowels, and demonstrating compre-
hension of numerous routine direc-
tions and familiar phrases.

By two years post-implant, base-
line data regarding use of auditory
information and speech perception
skills were obtained by administra-
tion of the Infant-Toddler Meaningful
Auditory Integration Scale
(Zimmerman-Phillips, Osberger &
Robbins,1998),  numerous cochlear
implant map/program checks (Koch,
1999a), and the Word Associations for
Syllable Perception (WASP, 1999),
Levels I and II. Also at that time, the
family was faced with finding an
appropriate educational setting for
Jacob once he turned three years old.
With his cochlear implant age (brain



development age) being only 18
months, they decided to enroll Jacob
in the integrated preschool that was
offered by their local school district.
The family realized that Jacob’s brain
needed more time and focused stim-
ulation to develop auditory neural
centers. This preschool was com-
prised of a class of 12 students; 8 had
some speech delays, and 4 were typi-
cal children. All, except Jacob, had
normal hearing. The AVT joined the
mother for a visit to the preschool
classroom to meet the teacher and the
speech-language pathologist (SLP), and
to observe class routines. Both the par-
ents and the AVT believed that this
classroom provided ample good speech
models and they were impressed with
the preschool personnel’s receptive atti-
tude toward “auditory-first” as a phi-
losophy. They welcomed the idea of
Jacob being the first child with a
cochlear implant attending their pre-
school. They were eager to collaborate
and learn more about CI technology.
More important, standardized testing
revealed that by age 3  1/2 years, Jacob
comprehended  nominal, prepositional,
and adjectival vocabulary concepts both
as single words and within the context
of connected speech, well within the
normal range when compared to peers
with normal hearing. The family was
encouraged by these results and forged
ahead with a placement that would
immerse Jacob with other verbal three
year olds, albeit some exhibiting mod-
erate speech-language delays.

Technology Setback. Twenty-eight
months post-implant, a daunting
obstacle occurred. Jacob began evi-
dencing alterations in speech and
attending behaviors. He suddenly
became a behavior problem in the
preschool class and was unmanage-
able at home. Further, the parents
informed the AVT that Jacob’s repeti-
tion of new vocabulary words mod-
eled for him was uncharacteristically
inaccurate. Having established base-
line data from ongoing functional lis-
tening checks such as the Ling 6
Sounds (Ling, 2002), the WASP, and
map checks, the AVT was able to re-
administer these instruments to

obtain comparative data. Most
notably, Jacob’s distance hearing of
the Ling 6 Sounds had deteriorated,
and the total number of correct fea-
tures exhibited on the WASP levels
had significantly decreased. Both
manner and placement feature dis-
tinctions were incorrect and final
consonant deletion began to re-sur-
face. An immediate appointment
with the audiologist at the implant
center revealed even more disturbing
news. Jacob was losing the number
of channels that the implant made
available to him. An immediate con-
sultation with Advanced Bionics, the
cochlear implant company that man-
ufactured the device worn by Jacob,
culminated in a decision to surgically
remove the original device and insert
a new one because of faulty CI func-
tion. The family requested that re-
implantation occur as soon as possi-
ble in order to allow Jacob’s first
mapping to take place a month prior
to school resuming in the fall. The re-
implantation and initial mappings
progressed in a timely fashion, and
Jacob was prepared to begin his sec-
ond year of preschool with a new
speech processor and internal device.

Because Jacob was now 4  1/2
years old, the family and AVT delib-
erated over a new educational place-
ment. The team recognized the
increased need for Jacob to be sur-
rounded by as many good speech-lan-
guage models as possible, particularly
in light of his recent experience with
CI device failure. The intervention
team was warned to expect some
regression of speech-language behav-
iors which did, in fact occur. However,
Jacob’s communication skills resumed
“on track” at a surprisingly fast pace;
within five months he appeared to
have re-gained previous skill levels. At
that time, the family was impressed
with a local community preschool that
one of Jacob’s older siblings had
attended. After consultation with the
community preschool staff, they
decided that Jacob would be engaged
in a full-day preschool program that
would involve both attendance at the
special-needs preschool half-day and

attendance at the community pre-
school the other half. The parent and
the AVT visited the local preschool
and once again, she and the parent
in-serviced the staff who proved to
be very receptive to learning about
Jacob and his cochlear implant.

The decision to enroll Jacob with all
typical peers was an arduous one
because after his second implant,
Jacob’s behavior was often impetuous
and off-task. However, the teacher
appeared to be a strong-willed educa-
tor with a concise classroom rule sys-
tem in place. The intervention team
highly recommended that Jacob be
treated as normally as possible. This
combination of “regular” preschool
placement tempered with “special
needs” class placement proved
extremely effective. While he received
excellent speech-language services at
the special preschool, and private
Auditory-Verbal therapy one-on-one
once per week, each school day he
also was being exposed to typical peer
communication models. His behavior
at home and at school improved
markedly once all educators commu-
nicated via visits, and reviewed his
communication notebook that con-
tained his weekly objectives.

Communication skills continued to
show steady improvements, and
standard scores on a variety of lan-
guage tests (i.e., vocabulary, con-
cepts, morphemes, and syntax) all
fell within the low-average range of
performance when compared to nor-
mal hearing peers. Subsequently, a
third year in preschool was deter-
mined to be the best choice given the
fact that Jacob had a summer birth-
day. The intervention team believed
that an additional year in the com-
bined preschools would offer Jacob
extra time to strengthen his auditory
neural foundation and enhance his
lagging communication skills.

Jacob’s classrooms always had
classroom sound field systems, but
beginning in kindergarten, a personal-
worn FM system was coupled to his
CI speech processor. Jacob continues
to love the FM system, and uses it
everyday in school with no resistance.
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Currently, Jacob is completely
mainstreamed in a general education
second grade classroom, receiving
speech-language services and tutor-
ing for pre-and post-teaching twice
per week. Initially, the tutoring (i.e.,
math and reading) services were
offered four times per week. Because
of his good progress, the frequency
of tutoring was reduced.  The school
district also provided funding for
outside consultation and training by
Jacob’s AVT for the school’s SLP who
had had no prior experience with
cochlear implants. The school also
provided summer speech-language
services. Reading tutoring was dis-
cussed, but not deemed a high priori-
ty because Jacob’s standardized test
results on reading comprehension
and decoding have been in the high-
average range since kindergarten.
Most recently, Jacob’s scores on the
school district’s standardized reading
assessment obtained in the second
grade fell in the above-average
range. It should be noted that his A-
V therapy included much work on
phonemic and phonologic awareness
as well as on vocabulary, background
knowledge, and reading aloud
(Robertson, 2000). Jacob now receives
A’s and B’s on his second grade
report card and is involved in vari-
ous outside activities such as base-
ball, basketball, and cooking classes.
He is a confident, inquisitive, and
outgoing youngster who is fully inte-
grated in general education. 

Professionals and family members
were faced with making numerous
decisions about Jacob during the past
six years. Their ability to work col-
laboratively, share ideas candidly
and respectfully, and tap into the
educational expertise of all involved
have had far reaching positive effects
for Jacob and his love of learning.

Case Study #2
The second child named “Matt” pres-
ents somewhat different background
and intervention issues than Jacob.
Audiometrically, Matt also was diag-
nosed with a severe-to-profound sen-

sorineural hearing loss at approxi-
mately 10 months of age. Matt was
adopted, and there was no known
information regarding pre-natal his-
tory. He was subsequently amplified
with two powerful behind-the-ear
(BTE) hearing aids at 12 months. The
parents shared a vision for Matt that
included near age-appropriate speech-
language skills, high level reading and
writing achievement, and an opportu-
nity to obtain a post-secondary educa-
tion of some type. Unfortunately, there
were no Certified Auditory-Verbal
therapists (AVTs) in close proximity to
their home. Ultimately, the family
worked weekly with two different
AVTs who were located quite a dis-
tance from their home. The family
enjoyed receiving input from two
AVTs sharing the same desired out-
comes for Matt.

Initially the first two state-provid-
ed early interventionists (EI) strongly
opposed using the A-V philosophy.
They rigorously tried to convince the
family to use a visually-based com-
munication mode rather than an audi-
tory one. It was not until the third
state-provided EI arrived that the par-
ent’s wish to follow an Auditory-
Verbal philosophy was respected. This
third EI was willing to learn more
about Auditory-Verbal methodology
by working with the parents and the
two private AVTs. 

Matt reportedly did not become a
full-time hearing aid user until about
13 months of age, and even then, he
would frequently remove his hearing
aids if not occupied in play or closely
supervised. He did not consistently
detect any of the Ling 6 Sounds
(Ling, 2002), nor did he respond to
noisemakers except for a loud drum.
He uttered two central vowels (ah,
uh) and three low frequency conso-
nants (g., m, d, b). Matt did not
respond to his name and he evi-
denced a very short attention span.
He reportedly did not increase ver-
balization when his hearing aids were
on, and was rarely phonating to con-
vey communicative intent. One of the
managing audiologists recommended

that the parents immediately begin
pursuing candidacy for a cochlear
implant once it was clear that hearing
aids were providing minimal benefit
to Matt. Candidacy had recently
changed, and he was eligible for an
implant at 18 months of age, but the
candidacy process took time. The par-
ents felt a sense of urgency and pro-
ceeded as quickly as possible.

At 22 months of age, Matt was
implanted with a Nucleus 24
cochlear implant manufactured by
Cochlear Corporation/Americas. The
family waited with anticipation for
his first implant mapping/program-
ming. However, one month post-
implant at the initial mapping, little
if any response to sound was
observed. Undaunted, the family
kept reviewing early auditory detec-
tion tasks and stimulating him with
the suprasegmental aspects of
speech. Finally, a turning point came
at about five months after initial
device activation. The parents report-
ed that Matt consistently responded
to all of the Ling 6 Sounds (Ling,
2002) except /s/, he detected an
increasing array of environmental
sounds and toys, enjoyed and clearly
responded to music, demonstrated
comprehension of about ten direc-
tives (in context), attempted to imi-
tate duration and words/phrases
when prompted with the hand cue,
and had expanded his phonologic
repertoire to include consonants /w,
h, p, n/ and vowel variation in two-
syllable approximations. Also at five
months after his initial mapping, the
implant audiologist reported that
Matt responded to warble tone stim-
uli in sound field at 35 dB HL across
the speech spectrum. The entire
intervention team now believed that
Matt’s auditory and speech-language
learning curve was on the rise.

Matt’s attention span increased and
standardized speech-language assess-
ments could be obtained by 3 1/2
years of age. Initial tests involved sin-
gle-word vocabulary and preposition-
al and adjectival concepts. Quite
remarkably, twenty months post-



implant he was testing within the
“low-average” range in comparison
to his peers with normal hearing. It
was at this time that school place-
ment decisions had to be made. The
family chose to send Matt to a private
preschool with normal hearing peers
and smaller class sizes. They also
enrolled him in a music class for chil-
dren and participated in library
events because he loved having
books read to him. He continued
with one of his AVTs once a week
and eventually every other week as
school activities expanded and his
spoken language skills strengthened.
During both years of preschool with
typical peers, Matt attended the pri-
vate preschool 3 mornings per week,
and the family also enrolled him in
another local community school sev-
eral afternoons per week. Audiologic
testing in the sound field yielded
responses to warble tones at 25 dB
HL across the speech spectrum.
Speech intelligibility increasingly
improved to the point that phonolo-
gy scores fell within the average
range by kindergarten. Standard
scores on the Preschool Language
Scale-3 (Zimmerman, Steiner, &
Pond, 1992) were well within the
average range compared to peers
with normal hearing, and the pre-
school teacher believed that Matt
was well-prepared to attend kinder-
garten at age 5  1/2 in spite of the
fact that he would be only 3  1/2
years post-implant.

By kindergarten, it was determined
that he would continue with A-V
therapy once per month and receive
speech-language services at the
school. Matt did not qualify for read-
ing or math tutoring because of his
high test scores. Phonemic awareness
training, a consistent part of his audi-
tory intervention program, had pre-
pared Matt well for reading.
Receptive and expressive language
scores continued to improve to the
point that his total language score
(SS=106) fell within the high average
range on the Clinical Evaluation of
Language Fundamentals-3 (Semel,

Wiig, & Secord, 1995). Only tests
normed on typically hearing children
were used to evaluate Matt because
that is Matt’s peer group.

Currently, Matt is completely
mainstreamed in a general education
third grade classroom where he is
receiving all A’s and B’s. He now
uses a personal FM system in the
classroom coupled to his body-worn
speech processor. His outgoing and
inquisitive nature finds him partici-
pating in enrichment math class,
numerous sports, scouts, and he is
learning a second spoken language.
His parents drove many miles in the
early days after Matt’s implant in
order to receive the services they
believed Matt required. They are a
good example of how a family can
live far from their service providers
and still obtain appropriate services
for their child. They continue to drive
Matt everywhere, but the journey now
is to extracurricular activities where he
is fully integrated with his hearing
friends. The family also had a power-
ful impact on the state-sponsored
early interventionist with whom they
worked many years ago. She now
knows that children born with pro-
found deafness can learn to listen and
speak at high levels by developing
their auditory neural centers that are
accessed by cochlear implants.

Summary of Case Studies. Jacob
and Matt are not isolated cases of
“star performers”; they each had sub-
stantial obstacles to overcome. Rather,
they are examples of what early iden-
tification, early amplification and
implantation, early auditory brain
stimulation and growth, and family
commitment can yield. On the one
hand, there were distinct differences
in their management, but on the
other, there were many similarities:

• Open communication among all
service delivery personnel on a
regular basis via communication
notebooks, e-mail, fax, or other
expedient forms of contact

• Routine functional listening checks
on the CI performed by the AVT or

SLP with results consistently com-
municated to the implant audiolo-
gist for mapping purposes

• Ongoing formal and informal audi-
tory, speech, and language diagnos-
tic assessments (norm and criteri-
on-referenced on children with typ-
ical hearing) employing some of the
same instruments that can be used
over time for comparison purposes

• Individualized Education Plans re-
visited several times per year by
re-convening the team members for
open discussion regarding the
child’s progress

• Early classroom placement with
peers exhibiting typical speech-lan-
guage models

• Intense family-centered therapy
immediately following amplifica-
tion that emphasizes auditory
brain enrichment and auditory skill
development 

• High expectations for achieving the
family-specified desired outcomes of
spoken communication, literacy devel-
opment, and age-appropriate perform-
ance in general education classrooms

Qualities of a ‘Qualified’ 
Service Provider
The previous case studies illustrate
several points about service provision
that will now be discussed. When a
communication system reliant on
functional audition and spoken lan-
guage is the desired outcome, several
key elements must be in place and
passionately adhered to, in order to
reach the intended outcome. A critical
factor that will inevitably affect the
child’s communication outcome is the
type and quality of professionals pro-
viding early intervention services to
the family and child.  

Somewhat conversely, a breadth of
research and literature related to
early intervention service delivery
ascertains that parents play the
strongest role in terms of impacting
their child’s growth, development,
and resultant outcomes. If the pre-
ceding statement is accurate, why the
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insistence that only highly qualified
professionals be incorporated into a
family’s early intervention plan? Is it
not contradictive to offer in one state-
ment, that type and quality of early
intervention service providers have a
vital impact on a child’s progress and
outcome, and then assert in a subse-
quent statement that parents have
the strongest impact on a child’s
intervention results?  In fact, these
statements are not at all oppositional
when one considers the magnitude
of effect that a qualified provider can
impose on a child’s development by
intervening through the parent or pri-
mary caregiver. An early intervention
professional’s greatest potential to
impact a child’s progress and devel-
opment is not solely related to pro-
viding direct therapy; a most influen-
tial factor is how the interventionist
can indirectly affect the parent’s
interactions with the child. The goal
is that parent/child interactions will
be consistently meaningful and pro-
ductive in accomplishing set targets,
objectives and goals.  

State-sponsored early intervention
(EI) service providers remain pivotal
in establishing these appropriate tar-
gets, objectives and goals. Moreover,
they are essential in assessing
progress and implementing diagnos-
tic therapy and intervention sessions.
Frequently, the EI service providers
are the family’s primary link to, and
referral source for, other necessary
services and agencies. State of Ohio
sponsored EI programs such as Help
Me Grow and the Regional Infant
Hearing Program (RIHP) play a sig-
nificant multifaceted role in the lives
of families of children with cochlear
implants. These agencies provide
services and interventions, direct
families to other agencies and profes-
sionals who may provide additional
intervention and services critical to a
child’s obtaining a successful out-
come, and are often responsible for
the coordination of those services.
Although a paradigm shift involving
the potential role of EI service
providers appears inevitable if not

past due, it is evident that the need
for, and crucial importance of EI
service providers is not in question,
nor at risk. In fact quite the contrary
considering that today, families of
children who are deaf or hard of
hearing have many choices, options,
services, and service providers avail-
able to them. Often, as a result, par-
ents may be bombarded by a host of
professionals, all available to provide
various EI services for the child and
the family unit. By the time a child
reaches 3 years of age, a family may
have had a myriad of professionals
interacting with and impacting their
child’s development and the family’s
life routine. Consider this, a single
family in Ohio with one child who
has hearing loss may be receiving
services from any or all of the follow-
ing agencies and professionals: a
RIHP outreach specialist, an Ohio
Help Me Grow early intervention
specialist, a pediatric audiologist, an
Ear/ Nose/Throat specialist, and a
private speech language pathologist
or certified auditory-verbal therapist.
Now, consider that a high prevalence
of children who have hearing loss
also present with co-occurring disor-
ders and syndromes. One can now
confidently apply a bevy of additional
service providers to the list of profes-
sionals intervening in the family’s
life; perhaps the services of an occu-
pational therapist, physical therapist,
or behavior specialist. Therefore, if
only as a tool to narrow down the
field of potential service providers, a
parent must be informed about what
to look for in a qualified provider.
Concomitantly, a professional should
know what today’s savvy and
assertive parents are looking for in a
qualified provider, both in an effort
to meet parental demand, and in
order to suggest appropriate referrals
to other agencies and professionals.

Any professional providing EI
services to a family of a child with a
cochlear implant should be knowl-
edgeable about the impact that hear-
ing loss has on audition, speech, lan-
guage, cognition, and auditory brain

development. Accordingly, these pro-
fessionals should obtain current
information regarding today’s CI
technology. They should be aware of
the expected and realistic potential
for “sky is the limit” outcomes for
speech, language, literacy and audi-
tory brain development for this most
recent generation of early implanted
CI recipients. When implementing an
auditory approach to managing hear-
ing loss and developing a spoken
language communication system,
diagnostic and therapeutic interven-
tions serve no purpose if the audito-
ry centers of the brain are not being
adequately accessed. Consequently,
the providers should be comfortable
carrying out basic listening, visual,
and troubleshooting checks on the
CI, hearing aids, and or FM systems.
Generally, parents should look and
are looking for, qualified profession-
als who are not only comfortable but
encouraging when a parent decides
to seek a second opinion. Parents
should be assured that the profes-
sional(s) they choose will be willing
to collaborate and communicate with
any other professional who may be
providing a service to the family.   

Providers such as early childhood
intervention specialists, speech-lan-
guage pathologists, and certified
auditory-verbal therapists should
include parents and primary care-
givers as active participants in inter-
vention and therapy sessions. Parents
who are actively involved in the
child’s training have children who
have the greatest gains in communica-
tion and literacy skills (Geers, 2002).
Therapy goals and objectives and the
rationale for their creation must be
identified and explained to the parent.
Minimally, parents should be able to
observe the intervention and therapy
activities, take notes, and ask ques-
tions before and after sessions (Flexer,
1999). Regardless of ideal or minimal
practices, parents should be provided
with home program goals, objectives,
and activities. These home programs
(see Appendix II) should serve to sup-
port and reinforce what has been tar-



geted during the intervention session,
and will promote carryover and gen-
eralization of learned skills into a
multitude of listening and communi-
cation environments.

The components of the intervention
lesson plan developed by a particular
service provider can potentially offer
valuable insight into that provider’s
qualifications for facilitating a success-
ful spoken language and listening out-
come for a child who has a cochlear
implant.  Ideally, lesson plans should
include goals and objectives that tar-
get audition, speech, language, cogni-
tion, and literacy development (see
Appendixes I and II). 

The expected outcome for the
majority of children who receive CIs
is that they will develop listening and
spoken language abilities commensu-
rate with those of typically hearing
peers. Therefore, these children will
be expected to perform and compete
in mainstream learning and social
environments within the hearing
community. Thus, it is essential that a
qualified service provider carry out
diagnostic therapy and assess
progress using tools that utilize nor-
mative data and criterion referenced
measures based on expectations for
typically hearing same-age peers.  

Finally, it is important to reiterate
that early intervention provided with
the intention of facilitating a success-
ful auditory and spoken language
outcome for a child with a cochlear
implant is futile in the absence of a
qualified pediatric audiologist. We
must be able to get adequate sounds
and speech to the child’s brain if spo-
ken language and the auditory cen-
ters of the brain are to develop to
their fullest potential. Recognition
and focus on active collaboration
between the pediatric audiologist
and/or cochlear implant mapping
specialist, and the early intervention
service provider(s) (i.e. state-spon-
sored early childhood intervention
specialist, speech language patholo-
gist, certified auditory-verbal thera-
pist) is unquestionably one of the
foremost qualities a parent should
seek in a qualified professional. 

Overview of the Ohio 
Auditory Options Project
The Emergence of the Auditory-
Options Project to Support
Auditory Outcomes for
Infants/Toddlers with Hearing
loss and Their Families
On July 1, 2003 a private foundation
awarded a three-year grant to The
University of Akron and the Family-
Child Learning Center which is a
jointly operated program of Children’s
Hospital of Akron and Kent State
University. The population targeted by
the Auditory-Options Project (AOP)
was children ages 0 -3 who were deaf
or hard of hearing and their families.
The intent was to educate and train
families of these children in the
development of auditory and spoken
language skills. In the process of
accomplishing this goal, in-service
training programs were to be offered
to professional personnel who pro-
vide and/or direct service programs
for these children and their families.
The AOP was designed to work
within existing state-sponsored serv-
ice programs as a resource and ally
and not become an independent
service agency. Within Ohio, key
agencies and service providers of
great importance to the AOP have
consisted of The Ohio Department of
Health’s Regional Infant Hearing
Programs (RIHP) and the Help Me
Grow Project. Liaison and interac-
tions with audiologists and SLPs in
hospitals, schools and other clinical
settings such as cochlear implant
centers also were of particular inter-
est and importance. The AOP is
expected to continue providing its
programs of free services in Ohio
until July 1, 2006 for families who
desire audition and spoken language
as an outcome for their child.

The Auditory-Options Project (AOP)
and Issues of Early Intervention
(www.auditoryoptions.org)
The AOP strives to address many
early intervention issues by utilizing
different tactics and strategies. All

services and materials provided by
the AOP are completely free-of-
charge to agencies, organizations and
families, and they are offered only
upon request. A significant compo-
nent of the AOP revolves around a
myriad of educational activities con-
ducted by members of the AOP staff.
The vehicle to provide these educa-
tional activities takes different forms.
In-service training opportunities are
frequently provided for Educational
and Clinical Audiologists, Speech-
Language Pathologists, Early
Childhood Intervention Specialists,
and related personnel. These events
vary in content based upon the prior
knowledge of the audience and the
duration of the allotted time for the
presentations. The purpose of these
in-service training programs is not to
develop highly qualified providers of
auditory-spoken language training.
Rather, it is to inform and demon-
strate fundamentals of Auditory-
Verbal and Auditory-Oral training
methodologies suitable for use with
infants and toddlers in order to fur-
ther support, promote and facilitate a
successful auditory and spoken lan-
guage outcome.

The issue of the roles and expecta-
tions of family involvement in the
child’s first three years is addressed in
a less-formalized training opportunity
in which the AOP Consultant/Trainer
demonstrates auditory-spoken lan-
guage training concepts and tech-
niques within the home setting. In
some instances, the RIHP staff mem-
bers and other professionals such as
Help-Me-Grow EI specialists are also
present. If requested by the family,
services of an AOP Parent Mentor are
provided and the AOP will arrange a
home visitation with the family. 

Parent Mentors are AOP service
providers who offer unique services to
the families who reside in many differ-
ent regions of Ohio. Parent mentors
either are currently rearing a child
with hearing loss or have done so,
thus, they are experienced in how to
stimulate the development of auditory
and spoken language skills. They are
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able to share ideas about the nature of
hearing loss, and family members’
feelings related to having a child with
hearing loss. Parent mentors also are
sources of information about services
and assistance that families can seek to
meet their special needs.

An important issue in early inter-
vention for these infants, toddlers
and family members concerns early
auditory training/intervention. How
much training and how frequently it
is received appears to depend upon
the child’s capacity to learn, the
degree and skills of the family mem-
bers who are actively involved in the
child’s training, and the appropriate-
ness of the CI or hearing aid and its
maintenance. However, AOP staff
generally believes that infants and
toddlers in training with involved
family members make the best
progress if seen at least weekly by a
qualified auditory/spoken language
trainer. In most instances, one visita-
tion and training session a month
does not appear adequate to maxi-
mize the child’s acquisition of audi-
tory/spoken language skills. In the
case of the infant and toddler fitted
with a CI, it has been reported that
the intensity of training in the audi-
tory-verbal or auditory-oral method
of communication is considered to be
one of the most critical variables
associated with the successful use of
CIs by children (Moog, 2002). The
AOP staff members strongly agree
with findings from published
research showing that families who
receive some training and who
become actively involved are very
important factors influencing the
extent to which the young child
using a CI achieves maximum gains
in auditory-spoken language devel-
opment (Beiter, Staller & Dowell,
1991; Geers, 2002).

A key issue in early intervention
that demands attention and dimin-
ishes the chances for continued
growth and progress of these infants
and toddlers relates to the issue of
continuity of service. With continued

support, many children using CIs
and/or hearing aids can be placed
and be successful in general educa-
tion public school classes. However,
when the child reaches age 3.0, the
IFSP is terminated and the IEP
begins. Unfortunately, in many areas
of Ohio and in the nation, families
are confronted with little or no
options for their child’s communica-
tion training from age 3 -5 and after
entering the typical elementary
school situation. Preschool teachers
who serve children with various
forms of disabilities frequently do
not have training or experiences with
deaf or hard of hearing children. Not
uncommonly, and particularly in
rural areas, school audiologists are
not available and SLPs often have
large caseloads and will admit to not
having the background or skills to
continue the training of the child’s
auditory-spoken language communi-
cation system (Rowan, Wray &
Sommers, 2002). To date, the
Auditory-Options Project has wit-
nessed the important need for con-
tinuous services for these children as
they enter preschool and elementary
school-ages. Although we have no
solutions, we are continuing to
promulgate the importance of this
major educational shortfall. 

Another issue of importance to all
EI programs relates to accountability.
How effective are the strategies and
approaches to meeting the child’s
and family’s goals and objectives? In
the case of the AOP, the importance
of gathering and summarizing criti-
cal information about the scope and
effectiveness of the AOP has resulted
in the development and implementa-
tion of a computerized data gather-
ing system. The value of in-service
training programs is evaluated by
those in attendance each time an in-
service is conducted. In addition,
families served by AOP staff provide
written feedback judging what they
learned and how well it was present-
ed. Likewise, any EI service provider
attending a home visit with an AOP
staff member also is invited and

strongly encouraged to provide writ-
ten feedback about the AOP staff
member regarding information pre-
sented and activities conducted dur-
ing the visit.  Family members also
evaluate the services of AOP Parent
Mentors. Clearly, accountability and
efficacy are vital aspects of any state-
sponsored or private EI and educa-
tional program. We are all account-
able for providing quality services.

Summary
Early intervention and early use of
cochlear implant technologies allow
outcomes never before dreamed of for
children with severe to profound
deafness. The extensive auditory cen-
ters of the brain can be accessed and
stimulated through cochlear implants.
Spoken communication, literacy and
academic outcomes within general
education classrooms now can be a
reality for most children with hearing
loss. New technologies have indeed
offered an exciting paradigm shift that
focuses on auditory access with sub-
sequent high expectations.

Cochlear implant technology is
only the first step toward reaching
parents’ auditory and spoken com-
munication outcomes for infants and
toddlers who are born severely-pro-
foundly deaf. Family-centered inter-
vention by a highly qualified
provider is the critical next step. The
Joint Position statement 2000 states
that families must be given full infor-
mation regarding possible outcomes
for their child including what it takes
to reach those outcomes. Because of
the time-locked neuroplasticity of
auditory neural pathways, decisions
must be made quickly if spoken lan-
guage is an outcome desired by the
family. The Ohio Auditory-Options
Project is designed to assist profes-
sionals, students, and families in
their quest for the high expectations
available in 2005. •

Edited by: Monica Gordon Pershey,
Associate Editor of Hearsay



Appendix I: Sample Lesson Plan
for a Beginning CI Listener
Client: BR: Note: In addition to the
core lesson plan content, a rationale
and brief explanation of the goals,
objectives, and activities will appear
in italicized text.

A.  Long Term Auditory Goal:
to integrate hearing and listening in a
meaningful way into BR’s life; to
assess and develop BR’s auditory
skills through continued evaluation
and management of his sensorineural
hearing loss and his auditory percep-
tion skills. Meaningful auditory
activities will stimulate and develop
BR’s brain, thus providing BR with
skills to communicate effectively in
the home, with family, and with age-
matched peers. (Always keep in mind
that the overall purpose of activities is to
stimulate and develop the extensive audi-
tory centers of the brain. Note that BR’s
mother/caregivers will be actively partici-
pating in the therapy session. The ration-
ale for each activity will be explained and
the parents will be given specific home
activities for daily use.)

Short Term Auditory Objectives:

1. To check functioning of BR’s
cochlear implant (Without proper
implant function, therapy activities are
of no value.)

Procedure: With the caregiver’s
participation, the therapist will
complete a partial map/program
check (troubleshooting checklist)
and verify that all dials are set
appropriately on BR’s cochlear
implant. (Each cochlear implant com-
pany provides guides for troubleshoot-
ing their equipment. Contact the
implant company for the necessary
troubleshooting equipment and writ-
ten material – See Appendix III.)

2. BR will detect all Ling 6 sounds
(oo, ah, ee, sh, s, m) at distances of
3, 9, 12, and 20 feet (Ling, 2002).
(Distance hearing is critical for inci-
dental listening and learning; the
greater the distance hearing, the better
the access to background knowledge

and conversations that occur in the
environment. A well-programmed CI
should allow detection of all speech
sounds to at least 20 feet in a quiet
environment. A chief value of a
cochlear implant is that it allows far
greater distance hearing than does a
hearing aid; a hearing aid may allow
sounds to be available for only a few
feet for a child who has a severe-pro-
found hearing loss. In fact, reduction
of distance hearing is often the first
signal of a faulty CI map. The Ling
sounds should be administered using
an acoustic screen – no visual cues--
and spoken at the loudness level and
duration that the phonemes would
occur in a sentence. Beware of speak-
ing each sound too loud, and protract-
ing the sound unnaturally long. To do
so will over-estimate the child’s casual
access to spoken language. Once you
know BR’s distance hearing in a given
environment, you need administer the
Ling Sounds only once at that distance
– which should be at least 20 feet.
There is no need to spend time deter-
mining if he can hear at closer dis-
tances once you know that his detec-
tion is at 20 feet.) 

Procedure: Therapist will adminis-
ter Ling 6 Sound Test (Ling, 2002)
at distances of approximately 3, 9,
12, and 20 feet (or only once at his
distance hearing limit, once that is
known).  BR will hold a small plas-
tic bear up to his ear, listen for the
Ling 6 sounds, and then drop the
bear into bucket of water once he
hears the sound to indicate detec-
tion of each Ling 6 sound. (Of
course, BR first must be conditioned
for this “listen and drop task”; such
conditioning is a priority. Until he is
conditioned, one can observe behav-
ioral changes to the sounds.)

3. BR will demonstrate recognition
of when a speech signal begins and
ends, when a continuous vowel or
fricative is presented. (see Biedenstein,
Davidson, & Moog, 1995, the SPICE
Curriculum: Detection Goal B1)

Procedure: Therapist will demon-
strate the activity by producing a

continuous sound such as “eeee”
or “shhhh” while moving a toy car
on the table. Therapist starts the
movement when the speech sound
starts, and stops the movement
when the speech sound ends.

B.  Long Term Language Goal:
BR will use appropriate language in
order to express his wants and needs
in his environment. (The initial goals of
therapy focus on auditory stimulation, not
on vocal production. Meaningful
sounds/words cannot be produced until the
brain has had sufficient stimulation and
growth to provide the auditory infrastruc-
ture that can support spoken language pro-
duction. If BR is not yet spontaneously
producing meaningful sounds, don’t force
it. Use the following activities as auditory
stimulation activities – input -- and not as
required spoken output activities.)

Short Term Language Objectives:

1. BR will engage in finger play
activity to enhance language.

Procedure: BR will engage in fin-
ger plays such as “Wheels on the
Bus,” Five Little Monkeys,” and
“Itsy Bitsy Spider.”  Therapist will
begin the verse and BR will join in
with the corresponding finger play
and spontaneous imitative sounds
as his brain develops. (These activi-
ties are the beginning stages of specific
phonologic awareness training that
will follow in later lesson plans as
preparation for literacy development.)

2. BR will demonstrate comprehen-
sion of 3 different verb phrases, 4
articles of clothing, and 4 body
parts by following one-step verbal
directions, two-thirds of the time.
(Once again, this is an auditory stimu-
lation activity, not a verbal output
activity.) Visual cues can be added
as needed following the initial pres-
entation of the verbal direction. If
visual cues, such as pointing, are
added, be sure to then revert to an
auditory-only presentation. 

Procedure: BR will respond to the
following types of instructions for
3/5 trials:

• “put on __________”
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• “take off _________”

• “show me Mr. Potato Head’s
________”

• etc.

(Mr. Potato Head and items including
hat, shoes, eyes, mouth, ears, nose,
glasses, etc. will be used as props).

3. BR will demonstrate book han-
dling skills that involve attending
to the pictures, turning the pages,
and focusing auditorally for the
length of the story. The story to be
read is, Where’s Spot? (Hill, 1994).

4. BRs caregivers will begin the
creation of an experience book.
Examples of experience books will
be displayed. Part of the home pro-
gram will be to collect photos of
BR with family members to start
his first experience book. The home
program also will emphasize read-
ing to BR on a daily basis.

C.  Long Term Speech Goal: BR will
spontaneously produce and imitate
developmentally appropriate vowels
and consonants within meaningful
contexts. 

Short Term Language Objectives:

1. BR will imitate the following
speech sounds within the context
of Learning to Listen Sounds: /w/,
/h/, /p/, and /m/. (Until BR’s
brain has developed sufficiently for
him to spontaneously imitate, the fol-
lowing activities should focus on
meaningful auditory stimulation.
Don’t force the verbal output until he
is ready.)

Procedure: Therapist will present
the “Learning to Listen Sounds”
before BR is presented with the cor-
responding object. (That is, the sound
of the object precedes the visual presen-
tation – “hearing first”. The objects can
be hidden under a colorful blanket or in
interesting and mysterious containers).
BR will imitate the sound, or
demonstrate a listening attitude in
the beginning stages of therapy, and
then be given the object to play
with. Examples include:

• slide = up, up, up, wheee

• bunny = hop, hop, hop

• boat = puh, puh, puh, puh, puh

• food items = mmmmmmmm

2. BR will imitate syllables
through syllable play. (If BR’s CI
has just been mapped and he is not yet
producing many sounds, clapping,
marching, and dancing are appropriate
output measures.)

Procedure: Therapist will use a
drum, streamers, and clapping to
demonstrate repetitive syllables
such as aah-aah, eee-eee-eee, shhh-
hhhh-shh, and mmmm-mmmm.
Syllables are first presented verbal-
ly, with addition of drum, stream-
ers, and clapping, with secondary
presentation as needed.

Appendix II: SAMPLE THEMATIC
LESSON PLAN with HOME
PROGRAM FOR A MORE
ADVANCED CI LISTENER

Client: GL
Theme: Easter

AUDITION:

Goal:  1. To check functioning of
GL’s cochlear implant

Procedure: Therapist will com-
plete a partial map/program check
(troubleshooting checklist) and ver-
ify that all dials are set appropri-
ately on GL’s cochlear implant. (see
previous lesson plan for details. Once
again, GL’s mother/caregiver is an
active part of this session).

Goal:  2. GL will detect and pro-
duce all Ling 6 sounds (Ling, 2002)
at a distance of 3, 9, and 20 feet..

Procedure: Therapist will adminis-
ter Ling 6 Sound Test at distances
of approximately 3, 9, and 20 feet –
or just once at GL’s maximum dis-
tance hearing capabilities (see previ-
ous lesson plan for explanation). GL
will hold a plastic Easter egg up to
his ear, listen for the Ling 6 sounds,
drop the egg into the Easter basket,

and repeat the Ling 6 sound that
he heard.  

Goal:  3. GL will demonstrate the
ability to recognize negatives in
sentences; 4/5 trials.

Procedure: Therapist will have pic-
tures of different colored eggs with
different prints and patterns on
them. GL will listen as therapist
describes the target egg by stating
what she does NOT want.
Example:  “It is NOT blue,” “It is
does NOT have stripes.”  GL will
give the eggs as he hears what the
therapist does not want.

LANGUAGE:

Goal:  1. GL will demonstrate
understanding of linguistic con-
cepts: near, far, before, and after;
3/5 trials.

Procedure: Using carrots and bun-
nies, Therapist will first model for
GL the linguistic concepts. “The
carrot is FAR away from the
bunny.” or “There is 1 carrot before
the bunny, there are 2 carrots after
the bunny.”  Therapist will then
have GL listen and place the car-
rots in the correct location based on
the sentence and linguistic concept
presented by the therapist.   

Goal:  2. GL will demonstrate
understanding of linguistic con-
cepts: under, behind, and on top;
3/5 trials.

Procedure: Therapist and Parent
will hide plastic eggs, bunnies and
carrots around the therapy room.
Therapist and Parent will take
turns describing to GL where an
object is hidden.  Example: “The
egg is UNDER the table.”  GL will
listen and then try to find the object
in the described hiding place.

SPEECH:

Goal:  1. GL will correctly produce
the initial /k/ sound at the single
word level; 4/5 trials.

Procedure: Therapist will scatter
plastic eggs and paper bunny rab-
bits throughout the facility halls.
Pictures of words containing the
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initial /k/ sound will be inside the
eggs and under the paper bunnies.
GL will go on a scavenger hunt col-
lecting these items and saying the
initial /k/ words depicted in the
pictures. Therapist and parent will
provide verbal, visual, and tactile
cues/models as needed.

COGNITION:

Goal:  1. GL will sequence events
from a story; 3/5 trials.

Procedure: GL will listen to the
story of “Peter Rabbit.”  Therapist
will provide pictures of events
from the story. GL will sequence
the pictures according to the events
in the story. 

HOME PROGRAM: Continue to
expand on GL’s understanding and
use of spatial concepts and preposi-
tions. Example targets: in, on, under,
behind, next to, on top of, and beside.

Activity 1: Have GL help prepare
a snack. Relocate common items to
unusual places within the house or
kitchen. He must listen for parent
to tell him where the ingredients
for the snack are located and bring
them to you.  Example: “The bread
is UNDER the table.” or “The
peanut butter is BEHIND the
couch.”

Activity 2: Make getting dressed a
little more interesting and chal-
lenging. Place pieces of GL’s cloth-
ing outfit in different places
around the house. Go on a hunt for
the items with GL. When an item is
found, ask GL, “Where did you
find your ________ (shoes, hat,
shirt, socks, etc.)?”  GL can then
verbally answer, “IN the bathtub”
or “BESIDE the TV.”

*Note these activities will also help
build GL’s vocabulary for furniture,
household items, and clothing. Try to
think of different variations of these
activities using other household and
family routines. We will help GL dis-
cuss what his favorites were next week!

Activity 3: Read to GL daily. Books
that emphasize rhyming schemes to
reinforce phonemic awareness
activities are recommended.

Activity 4: Add a page to GL’s
experience book. Perhaps take or
draw a picture of GL finding his
socks in the bathtub. Paste or draw
the picture in the experience book
with a three sentence written
description of what happened.

Appendix III: Sample of Resources
and Intervention Materials
Advanced Bionics. Tools for Schools. 

(2004). Retrieved November 10, 
2004, from http://www.cochlear
implant.com/professionals/
tools.asp or 1-800-678-2575-free copy.

Cochlear Americas. (2004). A Teacher’s 
Guide to the Nucleus Cochlear 
Implant System. 1-800-523-5798.

Cochlear Americas. Preparing the 
Classroom, Working with the Child.  
(n.d.). Retrieved November 10, 
2004, from http://www.cochlear
americas.com/Recipients/151.asp

Med-El. Technology for Life. (2004). 
1-888-633-3524 or www.medel.com

Rhoades, E.A. (2000). The Learning to 
Listen Sounds. Retrieved November 
10, 2004, from http://www.listen-
up.org/dnload2/ltl-1-6.pdf

Serving Deaf Students Who Have 
Cochlear Implants. (n.d.). 
Retrieved November 10, 2004, 
from www.netac.rit.edu/down
loads/TPSHT_Cochlear_Implants.pdf

The Listen Up Web: Cochlear 
Implant Information & Resources.
(n.d.). Retrieved November 10,  
2004, from http://www.listen-
up.org/implant.htm.

Some Additional Websites 
for Therapy Resources and
Training Textbooks:
1. http://www.agbell.org/informa-
tion/brochures.cfm

2. http://clerccenter2.gallaudet.edu/
KidsWorldDeafNet/e-docs/CI/

ModuleA.html

3. http://www.nciohio.com/

4. http://www.auditory-verbal.org

5. http://www.johntracyclinic.org

6. www.oraldeafed.org

7. www.auditoryoptions.org

Sample of Resources for
Purchase (there are many more
not listed due to space):

Biedenstein, J. J., Davidson, L.S., 
Moog, J.S. (1995).  Speech 
Perception Instructional 
Curriculum and Evaluation 
(SPICE). St. Louis: Central 
Institute for the Deaf. (List Price: 
$350.00 for complete  kit) Call to 
order at: (314) 977-0133.

Cochlear Limited. (2004). Listen, 
Learn and Talk. Washington, DC: 
Alexander Graham Bell Association
for the Deaf and Hard of Hearing. 
1-866-255-4817 or www.agbell.org 
(List Price $195.00, Member Price 
$165.75).

Koch, M. E. (1999). Bringing sound to 
life: Principles and practices of 
cochlear implant rehabilitation.
MD:York Press. (This is a video 
set that includes detailed information
on the WASP). (List Price: $207.50 

at www.yorkpress.com).

Rossi, K. (2003). Learn to Talk Around 
the Clock:  A Professional’s Early 
Intervention Toolbox. Alexander 
Graham Bell Association for the 
Deaf and Hard of Hearing. 1-866-
255-4817 or www.agbell.org (List 
Price $362.95, Member Price $310.46).

Sindrey, D. (2004). Cochlear implant 
compass cards programs 1, 2, and 3.
Ontario, Canada: Word Play 
Publications. www.wordplay.ca. 
(List Price: $80.00 each program).

Sindrey, D. (2004). Listening games for
littles, 2nd ed. with CD. Ontario, 

Canada: Word Play Publications. 
www.wordplay.ca. (List Price: $80.00).



Beiter, A.L., Staller, S.J., & Dowell, R.C. (1991). Evaluation and 
device programming in children. Ear and Hearing, 12(4), 255-335.

Flexer, C. (1999). Facilitating Hearing and Listening in Young 
Children, 2nd ed. San Diego: Singular Publishing Group.

Geers, A.E. (2002).  Factors affecting the development of speech,
language and literacy in children with early cochlear 
implantation.  Language, Speech and Hearing Services in 
Schools, 33, 133-172. 

Gordon, K.A., Papsin, B.C., & Harrison, R.V. (2003). Activity-
dependent developmental plasticity of the auditory brain 
stem in children who use cochlear implants. Ear and 
Hearing, 24(6), 485-500. 

Gordon, K.A., Papsin, B.C., & Harrison, R.V. Thalamocortical 
activity and plasticity in children using cochlear implants. 
(2004). International Congress Series, 1273, 76-79.

Joint Committee on Infant Hearing (2000). Position statement. 
Rockville, MD: American Speech-Language-Hearing Association.

Koch, M.E., (1999a). Bringing sound to life: Principles and practices 
of cochlear implant rehabilitation. A project of The Listening 
Center, Johns Hopkins. MD: York Press.

Koch, M.E., (1999b). Word associations for syllable perception (WASP).
MD: York Press.

Kretzmer, E.A., Meltzer, N.E., Haenggeli, C.A., & Ryugo, D.K. 
(2004). An animal model for cochlear implants. Archives of 
Otolaryngology – Head & Neck Surgery, 130(5) 499-508.

Ling, D. (2002). Speech and the hearing-impaired child: Theory and 
practice, 2nd ed. Washington DC: Alexander Graham Bell 
Association for the Deaf and Hard of Hearing.

Moog, J.S. (2002).  Changing expectations for children with 
cochlear implants. The Annals of Otology, Rhinology and 
Laryngology, 111, 138-142.

Quittner, A.L., Leibach, P., & Marciel, K. (2004). The impact of 
cochlear implants on young deaf children: New methods to 
assess cognitive and behavioral development. Archives of 
Otolaryngology – Head & Neck Surgery, 130(5), 547-554.

Robbins, A.M., Koch, D.B., Osberger, M.J., & Zimmerman-
Philips, S. (2004). Effect of age at cochlear implantation on 
auditory skill development in infants and toddlers. Archives 
of Otolaryngology – Head & Neck Surgery, 130(5), 570-574.

Robertson, L. (2000). Literacy learning for children who are deaf or 
hard of hearing. Washington DC: Alexander Graham Bell 
Association for the Deaf and Hard of Hearing.

Rowan, L., Wray, D. & Sommers, R. (2002).  Training deficiencies
identified by practicing speech-language pathologists. 
Unpublished study, Kent State University, Kent, Ohio.

Semel, E., Wiig, E. & Secord, W. (1995). Clinical evaluation of 
language fundamentals, third edition. San Antonio: The 
Psychological Corporation Harcourt Brace Jovanovich, Inc.

Sharma, A., Tobey, E., Dorman, M., Bharadwaj, S., Martin, K., 
Gilley, P., & Kunkel, F. (2004). Central auditory maturation 
and babbling development in infants with cochlear implants. 
Archives of Otolaryngology – Head & Neck Surgery, 130(5), 511-516.

The Ohio Bill for Universal Hearing Screening for Newborns and 
Infants. (n.d.). Retrieved January 4, 2005, from www.legislature.
state.oh.us/BillText124/124_HB_150_ENR.pdf 

Yoshinaga-Itano, C. (2004). Presentation at the Consensus Conference 
on Early Intervention. Washington, DC, September 2004.

Yoshinaga-Itano, C., Sedey, A., Coulter, D., &Mehl, A. (1998). 
Language of early- and later-identified children with hearing 
loss. Pediatrics, 102, 1161-1171.

Zimmerman, I., Steiner, V. & Pond, R.(1992). Preschool language 
scale-3. San Antonio: The Psychological Corporation 
Harcourt Brace Jovanovich, Inc.

Zimmerman-Phillips, S., Osberger, M., & Robbins, A. (1998). 
Infant-toddler: Meaningful auditory integration scale (IT-MAIS).
Appendix B. In Cochlear implants for kids. Estabrooks, W., 
Editor. Washington, DC: Alexander Graham Bell 
Association for the Deaf and Hard of Hearing.
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The sound of that mythical tree
falling in the forest is a series of pres-
sure waves that must be processed
by at least one person or animal’s
central auditory pathways in order
for the sound to be heard.  In
humans, the ability to hear speech
sounds that are carried in everyday
conversations is essential for the nor-
mal development of the central audi-
tory system as well as for normal
speech and language acquisition.
Children with severe to profound
sensorineural hearing loss do not
have access to this important audito-
ry input during potentially sensitive
periods in development.  In this arti-
cle, we will review some important
findings regarding normal auditory
development and impacts of deaf-
ness experienced in childhood.  We
will also discuss how stimulation
from a cochlear implant can promote
both normal and abnormal central
auditory development in children. 

Normal Development of the Ear
and Central Auditory Pathways
The formation of the ear, the auditory
nerves and the connections between
different relay points in the central
auditory system allow the fetus to hear
once the cochlea begins to function in
the early part of the third trimester.
Fetal reactions to sound in the third
trimester of gestation have been report-
ed (Ruben, 1992) which demonstrates
that the normal system is functional at
this stage.  Because the fetus lives in a
fluid-filled environment, its access to
environmental sounds is probably lim-
ited to loud low frequencies.  For the
most part, the most prevalent sounds
in utero stem from the mother’s physi-
ology including her heartbeat, her

breathing, her voice and her digestion.

Normal development of the ear
and the nerves that will transmit
auditory information to the brain
begins in the early weeks of gesta-
tion.  The ear stems from the same
embryonic layer as the central nerv-
ous system.  This layer, the ectoderm,
gives rise to the neural tube and neu-
ral crest as well as the otic placode.
Within the first few weeks of gesta-
tion, the placode forms a depression
that will become the otocyst, the pre-
cursor of the ear, and a budding that
will become the acoustic ganglia. The
ability of ectodermal cells to differenti-
ate and grow into their mature forms
is mediated genetically with the help
of chemicals described as growth fac-
tors (Abe, Wataya, Amano, & Kondo,
1991; Bernd & Represa, 1989; Marzella
& Clark, 1999). Neuronal growth is
guided in part by the release of these
chemicals from target cells while non-
targets might send repellent molecules
to restrict the neuron from growing in
the wrong direction (Friauf &
Lohmann, 1999).  

The spiral ganglion cells are pres-
ent before the Organ of Corti in the
developing embryo.  Interestingly,
the Organ of Corti develops from
base to apex while the hair cells
mature from apex to base.  The spiral
ganglion forms dendritic processes to
innervate the immature cochlea
beginning at the base.  The connec-
tions, or synapses formed between
auditory neurons and hair cells allow
hair cell depolarization to be translat-
ed into neuronal activation.
Huttenlocher and Dabholkar  (1997)
have reported that the creation of
new synapses (synaptogenesis) in the
human auditory cortex begins in
utero  with synaptic proliferation
occurring until the  third postnatal
month .  These new connections form
at the same time that the neurons
grow longer axons and show
increased dendritic sprouting.  

As we age, our auditory pathways
undergo many changes that refine
the system, enabling more efficient
processing of sounds.  This might,
for example, allow us to develop
improved speech perception that is
necessary for speech and language
learning.  The abundance of synapses
found in the auditory cortex by 3
months of age are pruned over the
next 12 years of life (Huttenlocher &
Dabholkar, 1997).  It is possible that
activity in the system mediates the
elimination of specific connections
and not others.  This concept was
originally proposed by Donald Hebb
(in1949 who suggested that synapses
which are consistently active and
work successfully become strength-
ened with time whereas those synaps-
es which remain inactive or do not
successfully allow transfer of activity
from one nerve to another will die.  It
has been proposed that synaptic
strengthening accounts for decreases
in auditory brainstem response laten-
cies over the first year of life (Ponton,
Moore, & Eggermont, 1996).

The first 12 years of life are also
important for innervation of the six
cortical layers in the temporal lobe
that respond to auditory input.
Moore and colleagues (Moore &
Guan, 2001) have reported that only
cortical layers 3, 4, 5, and 6 contain
axonal staining before 5 years of age.
At approximately 5 years of age, the
superficial layers of the auditory cor-
tex (layers 1, 2) show axonal innerva-
tion which increases in density over
the next 7 years.  The neurons in the
superficial layers of the cortex con-
nect with neurons from other cortical
areas (such as speech and language
or vision areas of the brain) or with
the opposite cortical hemisphere and
are therefore likely to be important
for more complex processing of audi-
tory information including speech
(Eggermont & Ponton, 2003; Moore
& Guan, 2001).  The role of activity in
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the developmental innervation of the
cortex is unclear, however, Ponton
and Eggermont suggest that normal
superficial layer innervation can only
occur if auditory input is provided
before a critical age in development
(Ponton & Eggermont, 2001).

Effects of Auditory Deprivation on
the Developing Auditory Pathways
It is clear that, before the onset of
hearing, auditory development
occurs by intrinsic mechanisms.
After the onset of hearing, develop-
mental changes could be orchestrat-
ed by intrinsic and/or extrinsic
(activity-dependent) processes.  The
roles of “nature” (intrinsic mecha-
nisms) and “nurture” (experience or
input directed changes) in auditory
development require further defini-
tion.   The importance of activity on
the development and the mainte-
nance of the central auditory system
can be explored by examining the
effects of auditory deprivation expe-
rienced by subjects with deafness.  

In animal models, deafness can be
experimentally induced through
such means as injection of ototoxic
drugs, exposure to noise, removal of
the cochlea(e), or plugging of the
middle or external ear.  Studies using
these techniques have shown that
there may be consequences of deaf-
ness that are most severe when
occurring in early stages of life.  For
example, high frequency hearing loss
in neonatal kittens resulted in reor-
ganization of frequency maps in the
inferior colliculus (Harrison, Ibrahim,
& Mount, 1998) and cortex (Harrison,
Nagasawa, Smith, Stanton, & Mount,
1991).  The same configuration of
hearing loss induced in adult cats
resulted in no changes to the normal
organization of frequencies in these
areas (Harrison, 2001).  Similarly, the
removal of one cochlea in ferrets or
rats, resulted in abnormal brainstem
connections but only if the removal
occurred during a particular period
in the early stages of life (Moore,
1990; Russell & Moore, 1995).  These
studies suggest that auditory input is
important during sensitive periods in
development and has a role in shap-
ing the developing auditory system.  

The effects of partial deafening or
unilateral deafening might be differ-
ent than the effects of more extensive
auditory deprivation as experienced
by subjects with bilateral profound
hearing loss.  In congenitally deaf
white cats, alterations occur in the
endbulbs of Held of primary audito-
ry nerves (Ryugo, Pongstaporn,
Huchton, & Niparko, 1997).  These
endbulbs normally allow for very
effective transfer of activity in the
auditory nerve to neurons in the cen-
tral nucleus that will ultimately be
important for accurate sound local-
ization.  Morphologic variations can
interfere with normal synaptic func-
tions and these cats also show
deficits in cortical activation (Kral,
Hartmann, Tillein, Heid, & Klinke,
2000). On the other hand, Kral and
colleagues have shown that the cen-
tral auditory pathways are present in
deaf white cats and are able to trans-
mit information between the primary
auditory nerve and the auditory cortex
despite the fact that the cats never had
access to auditory input (Hartmann,
Shepherd, Heid, & Klinke, 1997; Heid,
Jahn-Siebert, Klinke, Hartmann, &
Langner, 1997).  Interestingly, the path-
ways retain tonotopic arrangement
(Hartmann et al., 1997; Heid et al.,
1997).  Retention of tonotopic organiza-
tion in the central auditory pathways
has also been shown in animals which
were bilaterally deafened using ototox-
ic drugs although extensive loss of pri-
mary auditory neurons occurs in these
cases (Leake, Hradek, & Snyder, 1999;
Shepherd, Baxi, & Hardie, 1999).  

Evidence from Children with
Cochlear Implants
Based on the evidence from animal
models, children with early onset
severe to profound sensorineural
hearing loss might have differences
in their central auditory pathways
compared with normally hearing
children which could compromise
their ability to hear once auditory
input can be introduced.  One way to
test for these differences is to exam-
ine how the naïve auditory pathways
in children who are deaf are able to
respond to input.

For children with severe to pro-

found deafness, access to a wide
range of frequencies can only be pro-
vided through a cochlear implant.
The implant consists of an array of
electrodes which are surgically
placed into the scala tympani of the
cochlea.  Each electrode delivers elec-
trical pulses directed to the spiral
ganglion which are housed in the
modiolus.  Electrical stimulation is
used to depolarize primary auditory
neurons, a function normally per-
formed by cochlear hair cells.  It is
hoped that the central auditory path-
ways are capable of carrying the
information provided by the audito-
ry nerve with sufficient accuracy and
efficiency to reach the auditory cor-
tex for the perception and recogni-
tion of sound.   

We have analyzed how the central
auditory system first reacts to electri-
cal stimulation from a Nucleus
cochlear implant in 50 children with
early onset severe to profound sen-
sorineural hearing loss.  Most of
these children had pre-lingual onset
of hearing loss (n=46) and the others
had peri-lingual onset (n=4).  They
ranged in age at the time of implan-
tation from 12 months to 17 years
(5.4 ± 4.0 years).

At the time of initial device activa-
tion, we presented monopolar electri-
cal pulses at 11 Hz from a basal
implant electrode.  The nerves stimu-
lated by this electrode normally
respond to frequencies above 8 kHz
and were therefore unlikely to have
received stimulation even from high-
powered hearing aids (which do not
provide output beyond 3-4 kHz).
Evoked potential results showed
clear evoked potential responses
from the auditory nerve and audito-
ry brainstem in almost all of the chil-
dren tested.  Using the Neural
Response Telemetry system, 90% of
children had clear electrically evoked
compound action potentials of the
auditory nerve (ECAPs) and 94% had
clear electrically evoked auditory
brainstem responses (EABRs).  This
suggested that, despite auditory dep-
rivation in early childhood, the audi-
tory nerve and brainstem pathways
were able to respond in an organized
and recognizable way to electrical
stimulation.  Sharma and colleagues



(Sharma, Dorman, & Spahr, 2002)
have reported electrically evoked
cortical evoked potential responses in
5 children collected within the first 8
days of implant use.  In their group
of children at the initial stage of
implant use, all 5 showed clear P1
cortical responses evoked by electri-
cal stimulation from the cochlear
implant.  Studies using Positron
Emission Tomography (PET) to
image cortical activity in pre- and
post-lingually deafened adults, show
that electrical stimulation results in
activity of the primary auditory cor-
tex (Naito et al., 1997; Okazawa et al.,
1996).  Together, the results suggest
that there are pathways from the
auditory nerve to the cortex which
form in the absence of significant
auditory input.  Ponton and
Eggermont (2001) agree that the con-
sistent presence of cortical responses
in implant users indicates a resiliency
of the reticular-activating system
pathway.  It is likely then that the
many connections made along the
pathways from the auditory nerve to
the auditory cortex in humans devel-
op via intrinsic mechanisms without
the need for input.

We further asked if extended peri-
ods of deprivation cause changes
along the central auditory pathways.
To answer this, we assessed the rela-
tionship between the age at implan-
tation, which represented the dura-
tion of deafness in our cohort of chil-
dren, and the ECAP and EABR wave
latencies and amplitudes.  We found
that there was no significant relation-
ship; at initial device activation, older
children had similar latency and
amplitude values as their younger
peers (Gordon, Papsin, & Harrison,
2003).  Thus, the electrically evoked
responses of the auditory nerve and
brainstem were not affected by
extended periods of auditory depri-
vation.  By the same token, there was
no advantage of longer periods of
hearing aid use.  This means that the
formation of the human auditory
nerve and brainstem pathways does
not require auditory input.  The lack
of change in responses with long
periods of auditory deprivation
could be explained in a number of
ways.  It could be that no changes

occur during the period of auditory
deprivation or that the changes are
too small to be recorded using elec-
trically evoked potentials.
Alternately, changes including
decreases in neuronal survival could
be masked by an increase in neural
synchrony known to result from elec-
trical pulse stimulation (Shepherd &
Javel, 1997).  

Responses from Thalamo-
Cortical Pathways in Children
with Cochlear Implants
We also recorded the electrically
evoked middle latency response
(EMLR), reflecting activity in the
thalamo-cortical pathways, in the
same cohort of children while they
were awake and watching a video.
Unlike the responses from the audito-
ry nerve and brainstem, thalamo-cor-
tical responses were detected in only
very few children (35%) (Gordon,
Papsin, & Harrison, 2004).  This was
in sharp contrast to the expectation
that normal hearing children, if tested
during wakefulness, have clear mid-
dle latency activity at any age (Kraus,
McGee, & Comperatore, 1989).   Poor
response detectability in children
using cochlear implants suggests that
there are insufficient numbers of neu-
rons responding in synchrony in the
auditory deprived thalamo-cortical
pathways.  The significant effects of
auditory deprivation found in the
thalamo-cortex was in contrast to the
lack of effect that we found in initial
responses from the more peripheral
areas of the auditory nerve and brain-
stem (Gordon et al., 2003) and the
presence of cortical P1 responses at
early stages of device use (Sharma,
Dorman, & Spahr, 2002).   

It may be that the cortical negative
peak (N1), like the thalamo-cortical
middle latency response, is not
detectable in children using cochlear
implants (Eggermont & Ponton, 2003;
Ponton & Eggermont, 2001).  Ponton
and Eggermont suggest that the N1
response is normally generated in the
superficial layers of the cortex. Because
these layers are last to be innervated in
normal development (Moore & Guan,
2001) and show deficits in electrically

evoked activity in congenitally deaf
white cats (Kral et al., 2000), develop-
ment of the superficial layers of the
auditory cortex might be limited by a
critical period in development.  The
superficial cortical layers provide
connections with other cortical areas;
it is therefore likely that auditory
association areas would be negative-
ly affected by limited activity in
superficial layers of the auditory cor-
tex.  This is supported by studies that
use Positron Emission Tomography
(PET) to record cortical activity in
adults with pre or post-lingual deaf-
ness.  Although electrical stimulation
evokes activity in primary auditory
cortex, there are often limitations in
activations of association areas
(Giraud, Price, Graham, Truy, &
Frackowiak, 2001; Nishimura et al.,
2000) perhaps due to cross-modal
plasticity (Lee et al., 2001).

Further analyses of EMLRs indicat-
ed that the electrically evoked thala-
mo-cortical response was better
detected in children implanted at
older ages.  Detectability in children
5 years of age or older was 47%
while EMLR detectability in children
implanted under 5 years of age was
only 22% (Gordon, Papsin, &
Harrison, 2004).   This unexpected
finding suggested that the thalamo-
cortical pathways mature with age
even in the absence of auditory
input.  It is possible that this matura-
tion occurs via intrinsic mechanisms
unrelated to input or is directed by
non-auditory input.  Kraus and
McGee suggest that there two distinct
thalamo-cortical pathways, the pri-
mary and non-primary, which mature
with separate time courses (Kraus &
McGee, 1993; Kraus, Smith, & McGee,
1988; McGee & Kraus, 1996).  This
group has shown that the auditory
system at the level of the thalamus
receives input from attentional and
arousal systems specifically in the
non-primary portion of the pathway
(McGee, Kraus, Comperatore, &
Nicol, 1991).  Currently, it is not clear
how auditory deprivation impacts
the normal relationship between pri-
mary, non-primary, attentional, and
arousal systems in children with early
onset deafness.
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Auditory Plasticity after Implantation 
Although responses can be evoked in
the naïve auditory pathways at the
level of the auditory nerve, brainstem
and cortex, there is still a question as
to what extent the pathways can
incorporate and change in response to
the input.  Moreover, given the poor
ability of the thalamo-cortical pathways
to respond with initial stimulation, we
asked whether it would be possible for
the pathways to mature with ongoing
cochlear implant use.  A number of
studies suggest that all levels of the
pathway appear to change with consis-
tent implant use with the possible
exception of the superficial layers of the
auditory cortex (Gordon et al., 2003;
Gordon et al., 2004; Ponton et al., 1996;
Ponton, Moore, & Eggermont, 1999;
Sharma, Dorman, & Spahr, 2002).  

In our cohort of 50 children, ECAP
and EABR latencies and interwave
latencies decreased and amplitudes

increased over the first six months to
one year of implant use suggesting
an increase in neural synchrony
(Gordon et al., 2003).  We also record-
ed EABRs and EMLRs in a group of
31 children with pre-lingual onset of
severe to profound hearing loss who
had used their implants for at least
one year (mean of 5.3±2.9 years) and
in 11 adult cochlear implant users.
This allowed us to assess the time
course of the changes in electrically
evoked responses.  Improvements in
neural conduction time in the periph-
eral portion of the brainstem with
duration of cochlear implant use
were smaller than the changes which
occur during the first 1 to 2 years of
life in normal hearing children
(Gordon, Papsin, & Harrison, 2004).
On the other hand, neural conduc-
tion time in the more central portion
of the brainstem, appeared to
decrease with a similar magnitude
and over a similar time course as that

occurring in normally hearing chil-
dren (Gordon, Papsin et al., 2004).
These similarities suggest that many
normal developmental changes in
the central portion of the brainstem
require activity; the changes were
arrested during the period of audito-
ry deprivation in children who were
deaf but were promoted by cochlear
implant use.  Of course, in children
with cochlear implants, these
changes took place later in life than
in normally hearing children.  No
significant relationships between the
rates of change in interpeak latencies
and amplitudes and the age at which
children were implanted could be
found (Gordon et al., 2003).  Thus,
the changes in electrically evoked
responses of the auditory nerve and
brainstem were not clearly affected
by a critical period during childhood.

Changes in thalamo-cortical activity
were shown by increasing EMLR
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Figure 1- Typical acoustically evoked potential waveforms from normal hearing adults, each shown in parallel with the level of the auditory system generating the response.



detectability with increased duration
of implant use (Gordon, Papsin et al.,
2004; Gordon et al., 2004).  EMLRs
were clearly recorded in 100% of 31
children who had greater than 1 year
of implant experience (mean(sd) =
5.3(2.9) years).  An improvement in
neural synchrony was supported by
findings of decreasing latencies and
increased amplitudes with increased
duration of implant use.  Cortical
potentials also showed decreasing
latencies with implant use (Ponton et
al., 1996; Sharma, Dorman, & Spahr,
2002).  Interestingly, the initial
decrease in the cortical P1 response is

similar to the changes occurring in
normally hearing children albeit
delayed by the period of deprivation.
Again this suggests that develop-
ment of the central auditory system
is arrested without significant audi-
tory input but that changes at the
level of the auditory cortex can be
promoted with implant use.  After
longer periods of implant use, how-
ever, the latency changes of the P1
wave appear more limited (Ponton et
al., 1999).  This limitation might be
linked to the absence of a separate
N1 response which normally begins
to appear in cortical responses of

children aged 9-12 years (Ponton,
Eggermont, Khosla, Kwong, & Don,
2002).  The N1 response has been
recorded in post-lingually deafened
adults who use cochlear implants
and might be generated in the super-
ficial layers of the auditory cortex
(Ponton & Eggermont, 2001).  The
absence of the N1 in children using
cochlear implants remains to be sub-
stantiated; however, without this
response, the P1 latency might
appear not to change after longer
durations of implant use (Ponton &
Eggermont, 2001; Ponton et al., 1999).
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Evoked potential responses of the
thalamo-cortical pathways support
the later latency response findings.  In
our studies, there was a rapid increase
in EMLR detectability over the first 6
months of implant use in children
implanted below the age of 8 years
whereas a reduced rate of change was
found in children implanted between 8
and 17 years of age (Gordon, Papsin, &
Harrison., 2004). It is therefore possible
that plasticity in the thalamo-cortical areas
is limited by increasing age at implanta-
tion and/or duration of deafness.  

Defining the specific age at which
cochlear implant use promotes limit-
ed changes depends on the outcome
measured (El-Hakim, Abdolell,
Mount, Papsin, & Harrison, 2002).
With respect to evoked potential
measures, Sharma has suggested that
changes in cortical potentials are lim-
ited in children implanted at 7 years
or older (Sharma, Dorman, Mf, &
Spahr, 2002) and Ponton and
Eggermont (2003) argue that activity in
superficial layers of the cortex may be
compromised (as suggested by the
absence of the N1 response) even in
children who experience as little as 3
years of auditory deprivation before 6
years of age.  Indeed, behavioral results
suggest that children implanted at 2
years of age or younger achieve better
speech perception skills than their
older peers and that children implant-
ed at 1 year of age outperform those
implanted at 2 years (Mount, Gordon,
Papsin, & Harrison, 2004).

Given the evidence regarding cen-

tral auditory activation and develop-
ment after cochlear implantation, the
behavioral findings of poorer speech
perception skills with advancing age
at implantation are likely the func-
tional implication of depressed activi-
ty in the thalamo-cortical pathways
and association areas of the auditory
cortex.  There appears to be a rela-
tionship between these areas in nor-
mally hearing children (Moller &
Rollins, 2002) but this remains to be
clearly defined in both normally
hearing adults and children and those
who hear through cochlear implants.  

New approaches to the study of audi-
tory processing in hearing and deaf
individuals include techniques such as
positron emission tomography (PET),
functional magnetic resonance imaging
(fMRI) and magnetoencephalography
(MEG).  When combined with multi-
channel electrophysiological techniques,
such as those described in this paper,
better spatial and temporal resolution of
brain activity can be achieved.  Studies
of normal auditory development and
brain plasticity in response to depriva-
tion and stimulation will be enhanced
by converging evidence from these vari-
ous approaches.  Future research will
continue to elucidate the functional con-
nectivity and interactions between brain
regions involved in the processing of
rapidly changing stimuli such as speech,
and thus guide rehabilitative strategies
designed to restore hearing through
cochlear implantation and electrical
stimulation of the auditory pathways. •

Appendix A
Evoked potential recordings of audi-
tory activity allow examination of dis-
crete areas of the auditory system and
can be recorded in all children regard-
less of age.  These responses are meas-
ured by recording electrodes typically
placed at specific locations on the
head and are recorded as amplitude
peaks occurring at specific times after
the onset of stimulation (latency).
Acoustically evoked responses have
been instrumental tools in assessing
normal developmental changes along
the human auditory system.  The
Auditory Brainstem evoked potential
Response (ABR), in particular, has
been used effectively in the clinic to
assess neural conduction along the
brainstem and to determine hearing
sensitivity in neonates, infants and
older children in whom behavioral
measures are of questionable reliabili-
ty.  A summary of acoustically evoked
potentials and the level of the system
at which they are generated is shown
in Figure 1.  Electrically evoked
potential measures may also be
important measures of the deaf audi-
tory system.  These measures, sum-
marized in Figure 2 in parallel with
their theoretical generators, have been
successfully recorded in animal mod-
els of cochlear implantation and in
human cochlear implant recipients. •
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Author’s Note: The impetus for this
article resulted from audience responses
to a presentation by Peter Artinian at
Miami University in the Spring of
2004. Following his talk, individuals in
the audience were heard to make com-
ments like, “After seeing the film I was
prepared not to like him, but he is a real-
ly nice guy.” We hope that by describ-
ing his experiences during and after
making the documentary others will
also gain a more balanced perspective of
the film and of Peter.  LK 

Introduction
“If you could make a deaf child hear,
would you” (Weisberg, 2000)? The
catch-phrase of the PBS documentary
Sound and Fury only hints at the com-
plex issues inherent in the cochlear
implant debate. The film attempts to
provide insight into the decision
making process associated with
cochlear implantation. Director Josh
Aronson recruited Peter and Chris
Artinian, brothers with a long history
of family-deafness. Peter is prelin-
gually deaf, and married to a deaf
woman named Nita. They have two
deaf children, Heather and Tim, and
a hard-of-hearing son, C.J. Their fam-
ily communicates in American Sign
Language and the Deaf Culture is an
important part of their lives. Peter’s
brother Chris has normal hearing,
and is married a hearing woman
named Mari, whose parents are both
deaf and rely on ASL for interperson-
al communication. Mari was a com-
petent ASL user.  At the time when
the film was made, Chris and Mari
had a hearing daughter, Emily, and
infant twin sons, Christopher and

Peter. Baby Chris was born with nor-
mal hearing and baby Peter was born
deaf.. Chris’ and Peter’s parents,
Marianne and Peter (senior), are both
hearing. The controversy and the
film begin when Chris and Mari
decide to have baby Peter (the twin)
undergo cochlear implant surgery.
(Weisberg, 2000)

The surgery raises questions
among the family members. Five-
year-old Heather Artinian develops a
curiosity about the cochlear implant,
and the family divides over the deci-
sion concerning Heather’s future.
Her hearing grandparents, Marianne
and Peter (senior), encourage her
implantation. Her parents Peter and
Nita find themselves in the middle of
cultural controversy and a crucial
decision – do they implant their
daughter and rely on the hearing
world to assist in her upbringing, or
do they raise her in the familiar Deaf
Culture to share in its unique artistic
traditions and beautiful language?
During the film, Heather is often
caught between the wishes of her
hearing grandparents and her deaf
parents. Arguments become heated as
each side fights for what they believe
will be best for Heather’s future. By
the end of the film Heather’s family
decides to move to a large Deaf com-
munity in Maryland where their
daughter can be raised within the
Deaf Culture with the best education-
al and social opportunities. The
young Peter is implanted, and the end
of the film features his initial stimula-
tion with the implant and his growing
awareness of sound. (Weisberg, 2000)

Editorial Decisions
Many individuals expect that a docu-
mentary will provide an unbiased
view of a specific issue. According to
recent research, the majority of indi-
viduals who viewed the film
believed it provided an equal repre-

sentation of both sides of the debate
between Deaf Culture and the med-
ical community (Kelly & Banakis,
2004). However, when editing any
work, written, audio or video, deci-
sions must be made regarding what
will be included in the final version.
In the case of Sound and Fury, 188
hours of video footage from a year-
and-a-half of filming was edited
down to 80 minutes. In addition,
scenes were re-shot under Weisberg’s
direction. Peter Artinian provides
one example.  He revealed that one
crucial scene had to be filmed in sev-
eral takes because the camera missed
the dialogue, and during the retakes,
the director reminded Heather to tell
her mother that not getting the
implant was her parents’ decision (P.
Artinian, personal communication,
June 8, 2004). In discussions with stu-
dents who have watched the film,
they often cite that specific scene as
proof that the young Heather was
coerced into her decision about the
implant. (Kelly & Banakis, 2004)  It
was incidents such as this during
filming that added to Peter’s sense of
disappointment with the final prod-
uct.  He entered the project hoping to
be able to share his family’s experi-
ences as members of the Deaf com-
munity. In his opinion, the film fea-
tured the hearing perspective on the
cochlear implant debate and did not
accurately represent Deaf Culture
(personal communications, March 18,
2004 and June 8, 2004). 

Initially the documentary was
intended to focus on a variety of
individuals with hearing loss, with
different identity choices and varying
experiences with their deafness. As
the film evolved, the documentary
began to focus exclusively on the
Artinians (Aronson, 2002). Peter felt
that in the editing of the film, impor-
tant opinions and role models were
left out of the final version. Terrylene
Sacchetti and Rory Osbrink are two
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Deaf individuals who were video-
taped for Sound and Fury. Their
insightful perspectives added infor-
mation on the cochlear implant
debate and a further understanding
of Deaf Culture. The two interviews
were cut from the film and can only
be found as additional footage on the
DVD release. (Weisberg, 2000) Also
cut from the movie were interviews
with Peter’s boss, who discussed
Peter’s performance in the work envi-
ronment and his ability to communi-
cate with hearing coworkers. (person-
al communication, June 8, 2004)
Contrasting sharply with the inter-
view with his boss are scenes that
were left in the film which seem to
suggest communication difficulties
between co-workers. It is interesting
to note that despite his own admis-
sion that he might not be able to go
“much further up the corporate lad-
der” (Weisberg, 2000), Peter recently
received a promotion.  He cited the
wide spread availability of sign video
relay systems, and other communica-
tion technology as mechanisms for
supporting effective communication
in the work place (personal commu-
nications, September 16, 2004).

Impact on the Family
An unexpected by product of the
film was the impact created by the
public’s response. Some reactions
were supportive; individuals shared
with Peter and his family that the
movie was wonderful and that they
appreciated the family’s openness to
share their lives. Other reactions
were less supportive and even
derogatory.  To this day some people
continue to be rude and insult Peter
by calling him selfish because of his
opinions regarding cochlear implan-
tation. The stress on family relation-
ships and pressure from the public
kept the deaf and hearing members
of the Artinian family at odds for an
extended period of time. After three
years, the families and parents have
worked out their differences and
have become close again.(P. Artinian,
personal communications, June 8,
2004) Despite proposals to make a
follow-up documentary, all members
of the extended family declined the
offer because of the family issues that

arose and invasion of their private
lives (P. Artinian, personal communi-
cations, March 18, 2004). 

Changes Since the Film
Since the release of the film in 2001,
much has changed in the Artinian
family. Peter’s family has moved
back to New York from Maryland.
The commute and the distance from
extended family weighed heavily on
their relationships, and Peter and his
wife made the decision to return.
Before the film, the extended
Artinian family was composed of
nine hearing members, two hard-of-
hearing members, ten deaf members,
and one individual with a cochlear
implant. As of March 2002, the fami-
ly composition had changed to nine
hearing, two hard-of-hearing, three
deaf, and eight individuals with
cochlear implants. Included in the
number of individuals with implants
are Peter’s son Tim, who has two
implants, his wife Nita, and his
daughter Heather, whose implanta-
tion had been the center of family
debate in Sound and Fury (Artinian,
2004). Heather was implanted at the
age of nine and she has been very
successful with it; she is able to com-
municate over the telephone and has
recently begun writing poetry. Tim,
implanted at seven-and-a-half, has
experienced some degree of linguis-
tic challenges, but his father explains
that this is due to a language delay
previous to implantation (Artinian
2004; personal communication,
September 16 and 28, 2004). Nita’s
experience with the implant has been
varied; she struggles to understand
speech, is not able to use the tele-
phone and relies heavily on ASL to
communicate (P. Artinian, 2004).
Peter has opted not to have the sur-
gery for himself, preferring to keep
his strong ties to Deaf Culture and
his beloved language.

After his dissatisfaction with Sound
and Fury, Peter was reluctant to par-
ticipate in additional interviews;
however, on April 20, 2003, Peter and
his family were interviewed for the
ABC news program Good Morning,
America. He decided to take part in
the interview because his mother had

agreed to do so, and he felt obligated
to represent the cultural position (per-
sonal communication, October 1, 2004).
The segment featured Heather, Nita
and their new cochlear implant. Peter
hoped that by participating he and his
family would have the chance to repre-
sent their culture, but he was again
disappointed by the media (personal
communication, September 16, 2004).
Diane Sawyer focused her questions
for Peter on implantation issues, which
did not allow him to share his cultural
perspective. He was especially let
down when he was asked if he would
accept corrective surgery if he was
blind. In Peter’s opinion, asking him
this question demonstrated a lack of
understanding about Deaf Culture and
lack of sensitivity to the feelings of
individuals within the Deaf communi-
ty (personal communication, October
1, 2004). The remainder of the segment
featured the implant and Heather’s
success without acknowledging the
importance of her strong linguistic
skills established in American Sign
Language before implantation. 

What was Peter’s reaction to the
decisions of his family members to
receive implants? From his portrayal in
the film, one might be predisposed to
expect an outburst of anger and emo-
tion. When his daughter approached
him several years ago with the inten-
tion of asking for a cochlear implant,
Peter’s reaction was not what might be
expected of the angry man in the film,
but rather was what could be expected
from a loving father. He supported her
decision and has encouraged her along
the way to take the steps that she
knows to be right for herself.
According to Peter, the decision was
never his to make. Heather, his wife,
and his son made their own decisions
for what they thought was right. They
are human beings with the right to
make that decision for them, and it
was never his intention to stand in the
way of those decisions. He only want-
ed to wait until his children were old
enough to understand the weight of
their decisions.

In recent interviews Peter has
expressed mostly sadness about the
changing dynamics of the Deaf
Culture. It is not and never was his
campaign to stand in the way of the
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progress of the cochlear implant. He
respects the many advances in com-
munication technology and has bene-
fited from them himself. The film
Sound and Fury portrayed Peter as a
stubborn, close-minded, and angry
man, but no picture could be less
accurate. Peter shows concern about
the decreasing appreciation for Deaf
Culture and its linguistic and artistic
traditions. He looks forward to the
future of the Deaf Culture with a
bleak optimism; he believes that the
Deaf Culture could be integrated in
the education of children with
implants, but he has a realistic
understanding of the potential
impacts of the implant on the preser-

vation of Deaf Culture. In his opin-
ion, the Deaf Culture is something
valuable that should be cherished by
deaf and hearing individuals alike
(P.Artinian, 2004)

The question of whether or not to
implant a deaf child is not answered
by any single family; the issue is far
from the polarized pro-implant/pro-
culture debate that the film portrays.
The sad truth that Peter expresses is
the potential deterioration of a cul-
ture that should be valued in our
society. The answers to questions con-
cerning implantation are not simple,
but professionals must appreciate a
deaf child’s cultural roots and work
to find methods of providing both the

best linguistic and cultural opportu-
nities for every child and family that
find themselves in the middle of this
complex and emotional debate.
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Perspectives on Cochlear
Implantation Within the 
Deaf Community
On June 27, 1990, the Food and Drug
Administration (FDA) approved the
Nucleus 22-channel cochlear implant
for use with children as young as
two years old (NAD, 1991). The
National Association of the Deaf
(NAD) reacted strongly to the deci-
sion and responded with a position
statement that reflected concerns
shared by many within the Deaf
community. “The NAD deplores the
decision of the Food and Drug
Administration which was unsound
scientifically, procedurally, and ethi-
cally” (NAD, 1991). However, as
cochlear implant technology has con-
tinued to improve the NAD has
revisited their position.  In October
2000, the NAD Board revised and
moderated their statement on
implants, focusing on the diversity
within the Deaf community and the
importance of psychological health of
implanted individuals (NAD, 2000).
Despite the changes in perspective,
many individuals in the hearing
world expect members of the Deaf
community to react to discussions of
implantation with unyielding oppo-
sition (Moore, 2003). It is not uncom-
mon for professionals in communica-
tion disorders to comment that if
individuals who are deaf truly
understood what it was like to hear
or if they had more information
about cochlear implantation they
would seek it out for themselves and
for their children. In reality, the Deaf
community is comprised of individu-
als with opinions concerning
cochlear implants which cover a con-
tinuum from civil disagreement to

adamant support. The following dis-
cussion is an attempt to summarize
some of the varied opinions regard-
ing cochlear implantation. The dis-
cussion takes the form of a series of
individual profiles which present
each person’s perspective on cochlear
implantation. The examples present-
ed here represent educated informed
individuals with a variety of perspec-
tives. By providing a forum for the
expression of different opinions it is
hoped speech-language pathologists
(SLPs) and audiologists will gain a
better understanding of and appreci-
ation for the diversity within the
Deaf community.

SLPs and audiologists are probably
most familiar with the perspective of
Deafness as Culture as opposed to
disability. The choice to embrace
Deafness as of part of personal iden-
tity is exemplified by two individu-
als, Mathew Moore and Janice
Springford.  Matthew Moore, editor
of Deaf Life Magazine, acts as a
spokesperson for some members of
the Deaf Culture in Anita Manning’s
“The changing deaf culture” and For
Hearing People Only.  Moore cites the
linguistic and artist creations of the
Deaf as unique contributions that
transform a disability to a Culture.
(Manning, 2002) He has no personal
desire to get a cochlear implant,
enjoys using the  language of sign as
his natural language, and does not
feel limited by his deafness or use of
ASL (Hewitt, Gose, & Birbeck, 2000). 

His perspective is shared by Janice
Springford. Janice became deaf at the
age of eight. At the age of 15, she was
sent by her parents to the House Ear
Institute in Los Angeles to investigate
cochlear implant technology for herself.
She ultimately declined the implant,
and has no regrets about the decision.
She has since obtained a degree in psy-
chology and teaches at a school for the
deaf in Ontario.  Springford states,
“What is between the ears is a lot more
important than what goes into the

ears” (Swanson, 1997, p.1).

A number of individuals are
opposed to implantation because of
personal experience; they have been
implanted and have chosen to perma-
nently turn their implants off. Rory
Osbrink was a student at Gallaudet in
2002. Although implanted at the age of
four, Osbrink had not used the device
in five years. He did not believe that
his communication skills were improv-
ing and relies primarily on American
Sign Language. (Manning, 2002).
Kristen Shodden received an implant
in 1990 at the age of 15. After implanta-
tion, she began to meet other deaf indi-
viduals and discovered Deaf Culture.
Four years after implantation,
Shodden stopped using the device.  “I
accept my differences now that I am
aware of the Deaf Culture. My self-
esteem has really increased”.
(Swanson, 1997, p. 933)

Another faction of the Deaf com-
munity supports of the exploration
of cochlear implants as an assistive
technology by adults, but is wary
about its use with children for cultur-
al, medical, or linguistic reasons.
Donald Moores, editor for American
Annals of the Deaf, has expressed
reservation about implantation in
children, especially those younger
than two years of age. He questions
the invasive procedure in such
young patients in order to correct a
condition that is not life threatening.
With the recent research suggesting
some connection between meningitis
and implantation, Moores feels an
even greater degree of caution con-
cerning the use of the device with
young children. In a personal discus-
sion with one surgeon, Moores was
accused of being “one of those edu-
cators who are opposed to the devel-
opment of oral skills in deaf chil-
dren” (Moores, 2002, p. 3). He
explained to the surgeon that he sup-
ports the development of all chan-
nels of communication, but does not
feel the risk of implantation provides
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the only means to this end 

In For Hearing People Only,
Matthew Moore describes a meeting
with a deaf woman at a conference in
Chicago. She is deaf--but not late-
deafened--and at the time when she
met Moore, she had recently been
implanted. A fluent signer and sup-
porter of Deaf Culture as well as
implantation, she seemed like a
walking controversy.  However, she
was opposed to the implantation of
children. She expressed her belief
that implants should be a choice
made by a fully-informed individual,
and views the benefits of the cochlear
implant in moderation. (Moore &
Levitan, 2003)

Carol Padden, a linguist who is
deaf, remarks on her concern for
implanted children and trends in
education. She worries that parents
and the hearing world often place
high expectations on the implanted
deaf child rather than the implant
itself. If the child does not experience
success with the implant, parents and
experts believe the child is not taking
full advantage of the technology. For
this reason, many implanted deaf
children are prohibited from signing
and isolated from other deaf children.
Padden believes that technologies
should add to the quality of lives, not
detract from them (Padden, 2001).

Dr. Hartley Bressler is a physician
who is deaf, expresses concern for
the implantation of children. He is
wary of the ability of young children
to provide feedback about the device
and fears that individuals implanted
during infancy may come to regret
the decisions of their parents on their
behalf. Bressler is also deeply con-
cerned about the self-esteem of deaf
children who are implanted.
“Deafness is not something that you
should make a child feel defective or
incomplete…I wonder about the
future self-esteem of a child who is
aware that she or he has undergone
major surgery for a prosthetic device,
not to save life but to please parents”
(Swanson, 1997, p. 932). 

Yet another faction of the Deaf
community includes individuals who
are implanted and supportive of the
use of cochlear implants. They used--

and some still continue to use--
American Sign Language for com-
munications. Many still feel a con-
nection with the Deaf Culture and
consider themselves to be “Deaf.”
Joseph Gill became completely deaf
at the age of five and believes that
his signing abilities have helped him
tremendously throughout his life.
While he is grateful for his implant,
which has allowed him to talk to his
mother using a cell phone and to
sing, Gill also recognizes the impor-
tance of his interpreters in his success
and maintains an optimistic outlook
for his future. (Farley, 2002).

Svetlana Kouznetsova is a Russian-
American woman who became deaf at
the age of two as a result of meningi-
tis. She learned to speak and to lip-
read both English and Russian to com-
municate with her family and other
hearing individuals and uses sign lan-
guage to communicate with other deaf
individuals. She graduated from
Rochester Institute of Technology
(RIT) in 2000 and is appreciative of the
opportunities provided by interpreters
in school as well as in other group sit-
uations. Kouznetsova saw the implant
as a chance to enrich her life and
underwent the surgery in 1998. The
implant has allowed her to use the
phone and provided her with a
greater understanding of the hearing
world, but she also recognizes the lim-
itations of the device and realizes that
success of the device can depend on a
variety of factors. (Farley, 2002).

Halfway through high school,
Sharine Rawlinson lost her hearing
after surviving spinal meningitis and
an extremely high fever. She attend-
ed National Technical Institute of the
Deaf (NTID), learned American Sign
Language, and was able to take full
advantage of interpreters and note-
takers. In 1997, Rawlinson under-
went cochlear implant surgery, wary
of the potential complications but
eager for the opportunity to once
again hear music. She is thrilled with
her implant, but realizes that she is
still deaf and will continue to use
sign language. Despite pressures
from individuals desiring an identity
label, Rawlinson chooses not to iden-
tify herself as “Deaf”, “hard-of-hear-
ing” or “hearing,” but rather avoids

conventional labels and relies on self-
definition. (Farley, 2002)

Many other individuals who have
profound hearing loss do not neces-
sarily consider themselves members
of the Deaf Culture and support the
use of implants. Bonnie Poitras
Tucker works at Arizona State
University as a professor of law, and
she has written an autobiographical
book about her experience with deaf-
ness entitled The Feel of Silence
(Tucker, 1995).  She denies associa-
tion with the Deaf Culture and views
deafness as fitting the definition of a
handicap. Individuals who reject the
implant for themselves or their chil-
dren because they do not wish to
define themselves as “disabled”, in
her opinion, should not expect or
demand costly accommodations that
are available through the Americans
with Disabilities Act. (Tucker, 1997,
1998).  Tucker, who is congenitally
deaf and was never a hearing aid
user, obtained a cochlear implant in
her early 50’s.  While she would be
considered by many professionals to
have limited success with the
implant, she considers herself suc-
cessful (Tucker, 1998). 

Not every individual born with a
hearing loss is able to feel a connec-
tion with or find an identity for
themselves in the Deaf Culture. Jane
Van Ingen was born with a progres-
sive bilateral hearing loss. Although
initially wary of the cochlear implant
technology, a desire to continue inde-
pendent life prompted her to investi-
gate the cochlear implant surgery.
Van Ingen recognizes the cultural
position of many members of the
Deaf community, but feels her own
happiness is of greater importance.
(Van Ingen, 2000)

Judge Richard Brown received his
implant in his right ear in 1980; he was
only the 69th individual to undergo
the surgery. The judge abandoned his
implant shortly afterwards. He had
completely lost his hearing in his right
ear after a bout with measles. His left
ear had also been affected, but not to
such an extent that he was unable to
rely on it for speech discrimination.
The loss in Judge Brown’s left ear
became progressively worse, and in
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1983, he underwent surgery to remove
an acoustic neuroma, leaving him
completely deaf. After that surgery,
Judge Brown returned to his discarded
implant, and in 1989 underwent
another implant surgery to upgrade
from the single-channel implant to the
22-channel model. He is most disap-
pointed by the division within the
Deaf community over the cochlear
implant.  “It seems that if you are
deaf, you must either be in the hearing
community or in the deaf community.
You are either for us or against us”.
(Brown & Holmes, 1991, p.16)

Suzanne Robitaille has hoped to
find a way to more effectively deal
with her deafness since she lost her
hearing in childhood as a result of
meningitis. She received her implant
in 2002 and after an initial adjust-
ment period, Robitaille has experi-
enced improvement in speech abili-
ties and enjoys listening to sounds
she had never heard. She can hear
more general sounds than before, but
still has trouble discriminating
speech without relying on lip-read-
ing. Her boss has noted improve-
ments in her enunciation skills with-
in a short period after her surgery.
Robitaille recommends implantation

for deaf and hard-of-hearing individ-
uals who feel left out because of their
hearing loss. (Robitaille, 2002)

A variety of perspectives exist with-
in the Deaf community surrounding
the cochlear implant debate; the same
variation exists within the larger
hearing community. Angela and
Edward Peters are hearing parents
with six children, the fifth who was
born deaf in 1995. Edward retained
some signing skills from a class he
had taken in college and began sign-
ing with his daughter, Margaret, once
doctors confirmed her hearing loss.
Margaret took to sign and began
responding in sign within a matter of
days. Although Edward and Angela
wish that their daughter could hear,
they view the invasive surgery as
unnecessary since they do not view
her as sick or in need of a cure. The
Peters are not opposed to implanta-
tion and would support Margaret if
she opts for the surgery later in life.
Most important for this family is
accepting their daughter the way she
is; the decision over whether or not to
implant will belong to their daughter.
(Peters, 2000)

The cochlear implant debate is a
complex one—often more multifac-

eted than the media portrays. The
variation of opinion present in this
debate is evidence of the importance
of approaching individuals with a
degree of tolerance and acceptance. It
is unfair to assume that participation
in a community or identification with
a culture automatically implies a spe-
cific perspective. Although some deaf
individuals are still adamantly
opposed to cochlear implantation,
many other opinions exist.
Professionals must approach deaf
individuals with an open mind and a
respect for their particular opinion
regarding implantation technology.
In addition, it is important for SLPs
and audiologists to educate them-
selves regarding all of the education
and communication options available
to children and adults who are deaf.
Professionals should be careful to
provide complete information to
families and facilitate access to infor-
mation from a variety of different
sources. Finally, they should be open
and honest about their own bias both
with themselves and with families to
ensure decision makers do not mis-
construe a personal opinion for a
professional recommendation. •

Edited by: Laura W. Kretschmer
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INTRODUCTION
There are several studies on person-
ality data for the Myers-Briggs Type
Indicator (MBTI), and the Keirsey

Temperament Sorter (KTS), for
speech-language pathologists (SLPs).
Apparently, extrovertive sensory per-
sonalities are more common in this
professional group (Briggs & Myers,
1997; Keirsey & Bates, 1984; Keirsey,
1987; Myers & Myers, 1995).  The
authors of the present study won-
dered whether the influence of par-
ticular university environments
might have been overlooked so that
the large-scale reports of average
personality types for SLP students
might have obscured differences in
the frequency of types found at dif-
ferent universities.  On the other
hand, one of our authors (Hull, 1998)
had asserted that SLP types were
similar from school to school. He
suggested that the similarities might
mean there was a need to increase
diversity, and also to recruit specific
personality types who might become
Communication Sciences and
Disorders (CSD) college instructors.
If we expected most SLPs to be extro-
verts, then this would contrast with
the typical college instructor. For
instance, the MBTI (Myers & Myers,
1995) has generally found that the
majority of college teachers were
introvertive, which might mean there
is a need to focus on encouraging
introvertive students to consider a
Ph.D. degree within the SLP environ-
ment.   The need to search for gradu-
ate students whether with an intro-
vertive personality or not,  should
not be taken lightly. Between 1998
and 2000 the number of unsuccessful
searches for CSD Ph.D. faculty dou-
bled (Scott, 2002).  Shortages of Ph.D.
faculty increased from 2.8% to 5.4%
during the same time period (Oller,
2001).  A large proportion of existing
CSD faculty are over 55 years old,
and will need to be replaced with
viable doctoral level graduates from
the aforementioned shrinking pool in
the next decade. 

The primary purpose of the present
study was to investigate whether pre-
vailing personality types will be simi-

lar or different among CSD programs
at three universities.  The further pur-
pose was to discuss the implications
of the results for assuring a desirable
diversity of personality types choos-
ing SLP careers, including some
whose personality types are not
thought to be typical of SLPs. 

Review of the Literature 
Two widely used instruments for per-
sonality typing and occupation choice
are the Myers-Briggs Type Indicator
(MBTI) by Briggs & Myers (1997);
and Keirsey Temperament Sorter
(KTS) by Keirsey & Bates (1984).  The
MBTI is a forced-choice, self-report
inventory developed to measure four
underlying bi-polar constructs devel-
oped by Jung  (1923).  These con-
structs include the four Jungian
dimensions: 1) extroversion/introver-
sion (E/I); 2) sensing/intuiting (S/I);
3) thinking/feeling (T/F); and 4)
judging/perceiving (J/P).  The MBTI
has been intensively studied (Myers
& Myers, 1995), and this research has
established that the MBTI is a valid
and reliable tool for identifying an
individual’s personality type.  

Another inventory of personality
comparable to that of the MBTI is the
Keirsey Temperament Sorter (KTS)
(Keirsey & Bates, 1984).  The KTS is
also based on Jung’s four bi-polar
constructs, although users are
encouraged to consider additional
sub-divisions of the four types
(Keirsey & Bates, 1984). Briggs-Myers
and McCaulley (1989) gave reliability
figures for a number of groups.
Student teachers seemed to be the
most similar to SLP college students.
They indicate reliability figures rang-
ing from Phi = 0.67 to 0.78 and
Tetrachoric r Coefficients ranging
from 0.83 to 0.92.  Notice that the
Tetrachoric r-values are consistently
higher than Phi.  Hull (1998) found
that 84% of his group either agreed
on the 4-pole personality profile or
differed by only 1 pole. This would
be comparable to an overall Pearson
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ABSTRACT
The authors had a joint interest in the
question as to whether different uni-
versities shared common Personality
Types among Speech-Language
Pathology students. To investigate this
question, personality profiles from
undergraduate and graduate SLP stu-
dents at three universities were com-
pared.   For the 4 pole Jungian system
used by both the Myers-Briggs, and
Keirsey instruments, Universities 1 &
3 (medium-sized commuter schools)
showed ESFJ to be the most common,
while University 2 (medium-sized
residential) showed ISFJ to be the
most common.  Except for this differ-
ence, it was concluded that many SLP
personality types were similar among
the universities compared.  Because
the Introvertive (I) type is more com-
mon than Extrovertive (E) among uni-
versity professors, and because there
is reportedly a shortfall in SLP faculty,
we recommend there be further stud-
ies to investigate whether the I per-
sonality type is common in persons
who enter PhD programs with intent
to become college teachers. 
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r = .73, for a cross-correlation
between Myers-Briggs and Keirsey.
The data were not available to make
the calculation directly. Hull found
no systematic differences in the
nature of the disagreements. Quinn,
Lewis, and Fischer (1992), calculated
Pearson r-values between the Myers-
Briggs and Keirsey instruments.
They found correlations (df = 189,
p<0.001) for extroversion (r = 0.729);
introversion (r = 0.728); intuition (r =
0.655); thinking (r = 0.538); feeling (r
= 0.741); judging (r = 0.620); and per-
ceiving (r = 0.622).  Tucker and
Gillespie (1993), found correlations
between the Myers- Briggs and the
Keirsey instruments (1993), ranging
from 0 .68 to 0.86, and concluded the
instruments were measuring similar
concepts.  From these studies, it
appeared that the primary limit on
the cross-correlations comes from the
reliability limits of the two tests
which then limits the maximum
cross -correlation. 

It seems appropriate to mention
some studies supporting considera-
tion of personality types relation to
occupational choice. Christiansen,
Backman, Little & Nguyen (1999)
found that the MBTI was helpful at
identifying significant attributes for
meaningful occupations. The MBTI
dimensions of “sensing” and “extro-
version” together significantly pre-
dicted self-reports of well being (satis-
faction).  In a study to determine
stress levels in airline pilots, investiga-
tors determined that an appropriate
match between personality type and
occupation results in significantly
reduced levels of stress among sub-
jects (Bowles, Ursin, & Picano, 2000).  

Hardigan and Cohen (1998) used
the MBTI to examine personality
types among students enrolled in
programs of osteopathic medicine,
pharmacy, physical therapy, physi-
cian’s assistant, and occupational
therapy.  They determined that defi-
nite differences in personality profiles
existed between the students in each
field of study. Chi-square analyses
revealed significant differences across
the four Jungian bi-polar dimensions
of Extroversion/Introversion (E/I),
Sensing/Intuition (S/N), Thinking/
Feeling and Judging/Perceiving

(J/P).  For example, those planning
to work in osteopathic medicine, or
as physician’s assistants, typically
showed ESTJ (Extrovertive, Sensing,
Thinking and Judging) profiles.
Physical and occupational therapists
had a typical ESFJ (Extrovertive,
Sensing, Feeling and Judging) pro-
file, while Pharmacists exhibited the
ISTJ (Introvertive, Sensing, Thinking
and Judging) profile.  

Studies of Personality and SLPs 
Although studies of personality typing
in speech-language pathology are limit-
ed in number, some studies have iden-
tified similar characteristics among
individuals establishing themselves in
the profession.  Pierart, Leclercq, and
Vandevelde (1994) evaluated the psy-
chological profile of 11 SLPs, using a
personality test related to career devel-
opment, the Berufsbilder-Test, along
with other measurements.  They con-
cluded that a “willingness to rehabili-
tate”, a “need to be expressive”, and a
“rejection of aggressive factors” were
common trends between these SLP’s.  

MacDaid, McCaulley, and Kainz
(1986) used the MBTI to assess com-
mon personality trends among SLPs.
They found  E (extrovertive) and S
(sensing) personality types most
often.  They described SLPs as tend-
ing to be sociable, popular and inter-
ested in the things that directly affect
the lives of others. 

These studies have given some
insight into trends in personality pro-
files among working SLPs.
However, research has not compared
students from individual colleges or
universities with regard to possible
differences in the personalities of
those preparing for a career in CSD.  

Craig and Sleight (1989) compared
both speech-language pathology stu-
dents and audiology students on the
MBTI.  There was one significant dif-
ference noted. Almost all undergrad-
uate students who went on to study
Audiology in graduate school were
classified as introverted, intuitive,
perceiving and thinking, according to
the classification systems of the
MBTI.  Those undergraduates who
became graduate speech-language
pathology majors more often fell with-

in the extroverted, intuitive, feeling,
and judgmental type on the Myers-
Briggs, but many showed other per-
sonality types, including those found
in many Audiology students.   

The present research compares pre-
viously unpublished data on person-
ality profiles of undergraduate and
graduate students in SLP programs
from two markedly diverse
Southwestern Ohio universities and
one university in Georgia. The three
studies were not planned together,
but took place independently during
a time when the authors were shar-
ing their common interests.  

METHODS
The participants were selected from
three state supported university pro-
grams in CSD.  All schools had two-
year SLP master’s programs of compa-
rable size.  University 1, in the
Midwest, was primarily a commuter
school.  The undergraduate majors in
CSD were typically between 80-100.
The MA SLP enrollment was 60.
Doctoral students were not included.
University 2, also in the Midwest, was
a traditional, primarily residential lib-
eral arts institution.  The undergradu-
ate enrollment was between 170-180.
The MA SLP enrollment was 50-55.
University 3 was a commuter school in
the south.  The undergraduate enroll-
ment was 90 at the junior/senior level,
with a similar number of prospective
majors at the freshman/sophomore
level.  The MA SLP enrollment was 90.
All subjects were tested at their respec-
tive universities.

University 1 Participants  
Two groups of students at this
University took part in the study.
The first group included 22 female
undergraduates majoring in CSD,
ages 19 -34, with a mean of 22 years.
The second group was comprised of
24 masters level CSD students (21
females, 3 males) ages 21-36 with a
mean age of 23 years.  Both groups
were assessed using the Keirsey
Temperament Sorter (KTS). (see
McConn, 1998).    

University 2 Participants
The subjects for this study included
116 undergraduate CSD students (113
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female, 3 male) ages 19-37 with a
mean age of 20 years.  All of these
were administered the Myers-Briggs
Type Indicator (MBTI).  (See Van
Vliet, 1999). 

University 3 Participants 
This study included 60 female mas-
ters level graduate students in CSD
(Hull, 1998) ages 21-47 with a mean
age of 26 years.  All completed both
the KTS and MBTI.  

Materials  
As indicated previously, both the
Keirsey Temperament Sort (KTS) and
the Myers-Briggs Type Indicator
(MBTI) were used to assess personali-
ty types.  Previous studies of reliabili-
ty and validity made it seem reason-
able to assume they were equivalent.
At the time the present paper was
conceived, the data at Universities 2
and 3 had already been gathered in a
spirit of mutual cooperation. The KTS
is easier to obtain (either from the
published text or over the internet)

and does not require the expense
associated with the MBTI (Quinn,
Lewis, & Fischer, 1992; Hull, 1998).  

Procedures  
Keirsey Temperament Sorter (KTS):
The KTS consists of 70 open-ended
statements, potentially about the
respondent, to which participants
must select one of two choices (agree
or disagree) for competition.  Participants
were given verbal instructions to
insure that they knew how to com-
plete the KTS.  Personality profiles
were extracted from the subject’s
responses in accordance with the scor-
ing procedure outlined by Keirsey and
Bates (1984).  If the data led to a tie
between two poles (such as Introvert
vs. Extrovert), then the poles were
alternately assigned to successive sub-
jects showing such a tie.  

Myers-Briggs Type Indicator
(MBTI):
Administration of the MBTI is similar
to that of the KTS.  Participants were

given verbal instruction as to how to
complete the instrument.  They
answered 126 questions by selecting
the response that represents the way
they often feel or act in each situa-
tion.  Upon completion, responses
were scored and the results were
used to determine a specific personal-
ity type (Briggs & Myers, 1997).

RESULTS

University 1-Undergraduate vs.
graduate student results
Undergraduates 

The undergraduate student popula-
tion showed 8 of the 16 possible per-
sonality types on the KTS.  The two
most frequent types, ESFJ (Extrovert,
Sensing, Feeling, and Judging) and
the ENFJ (Extrovert, Intuitive, Feeling,
and Judging), represented 46% of the
undergraduates participating.  ENFP
(Extrovert, Intuitive, Feeling and
Perceiving) was the third most com-
mon type and represented 18%. 

TABLE 1
Chi-square results comparing undergraduates (UG) and graduates (G) at University 1

POLE COUNT UG/G*  % UG/G  CHI-SQUARE  p VALUES 
Extrovert 16/19 73/79 0.262 >.05 ns
Sensing 11/13 50/54 0.801 >.05 ns
Feeling 19/1 86/75 0.941 >.05 ns
Judging 18/19 82/79 0.051 >.05 ns

*UG= Undergraduate students at University 1
G= Graduate students at University 1

TABLE 2
Chi-square results between Graduate students at University 1 and University 3

POLE COUNT U1/U3  % U1/U3  CHI-SQUARE  p Values 
Extrovert 19/41 79/68 0.98 >.05 ns
Sensing 13/33 54/55 0.005 >.05 ns
Feeling 18/48 75/80 0.258 >.05 ns
Judging 19/47 79/78 0.011 >.05 ns

*1= Graduate students at University 1
2 = Graduate students at University 3
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Graduates   

The graduate students exhibited 9 of
the 16 profiles.  As with the under-
graduate students, the two most fre-
quently represented profiles were
ESFJ (Extrovert, Sensing, Feeling, and
Judging) and the ENFJ (Extrovert,
Intuitive, Feeling, and Judging) that
represented 42% of the graduate stu-
dents. Similarly, ENFP (Extrovert,
Intuitive, Feeling and Perceiving) was
the third most common type, among
graduate students, representing 17%.
Chi Square analyses found no statisti-
cal differences between response of
the undergraduate and graduate stu-
dents on any of the four bi-polar
dimensions: E/I, S/N, F/T, or J/P.

University 1 vs. University 3;
Comparisons between graduate
students 
The graduate students at University 3
(Hull, 1998) exhibited 14 of the 16
personality profiles. As with graduate
and undergraduate students at the
University 1, the most common pro-
files were ESFJ (Extrovert, Sensing,
Feeling, and Judging) and the ENFJ
(Extrovert, Intuitive, Feeling, and
Judging) that represented 46.65% of
the graduate students at University 3.
Similarly, ENFP (Extrovert, Intuitive,
Feeling and Perceiving) was the third
most common, and represented 10%.
Chi Square analyses revealed no sig-
nificant differences in the frequency
of personality types at the University
1 and 3.

University 1 vs. University 2;
Comparisons between
undergraduate students 

Using the MBTI, 15 of the 16 person-
ality profiles were represented by the
undergraduates at University 2.  The
three most common types were ISFJ
(Introvertive, Sensing, Feeling and
Judging) at 21%, followed by ESFJ
(Extrovertive, Sensing, Feeling, and
Judging) at 13%, and ENFP
(Extrovertive, Intuitive, Feeling, and
Perceiving) at 9%.  This appears to
differ in style from University 1 and
3 where ESFJ (Extrovert, Sensing,
Feeling, and Judging) was most fre-
quent, the ENFJ (Extrovert, Intuitive,
Feeling, and Judging) was next, and
third most frequent was ENFP
(Extrovertive, Intuitive, Feeling, and
Perceiving).  Chi Square comparisons
of the four bi-polar personality
dimensions revealed Judging vs.
Perceiving (Insert Table 3) as the only
significant difference (Chi Square =
4.250, df = 1, p < .05) between the
undergraduates at University 1 and
University 2.  University 1 had 82%
Judging (18% Perceiving), while
University 2 was nearer to equal
with 59% Judging (41% Perceiving).
For future studies with larger samples,
one might wish to consider certain
non- significant trends.  For instance,
University 1 had a greater preponder-
ance of Extrovertive respondents with
73% vs. 54% for University 2, also in
the Midwest.  Furthermore, another
trend can be seen with Sensing vs.
Intuitive, where University 1 had 50%
Sensing (50% Intuitive) and University
2 had 66% Sensing (34% Intuitive).   A
larger sample might reveal whether
University 1 (commuter school) attracts
different personalities than University 2
(traditional and residential). 

DISCUSSION
At Universities 1 & 3, in Ohio and
Georgia, for both undergraduates and
graduate students, the two most fre-
quent profiles were ESFJ (Extrovert,
Sensing, Feeling, and Judging) and
ENFJ (Extrovert, Intuitive, Feeling, and
Judging).  The ENFP (Extrovert,
Intuitive, Feeling and Perceiving) was
the third most common type.  Thus the
4 pole profiles were consistent across
these two schools, and agreed with
previous literature. For University 2,
the three most common types were
ISFJ (Introvertive, Sensing, Feeling and
Judging), followed by ESFJ
(Extrovertive, Sensing, Feeling, and
Judging), and ENFP (Extrovertive,
Intuitive, Feeling, and Perceiving).  The
most common profile differed from
Universities 1 and 3, but the next most
common (ESFJ (Extrovert, Sensing,
Feeling, and Judging) was the same as
the most frequent types at Universities
1 & 2.   For single poles, University 2
had significantly fewer “Judging”
types than University 1. This signifi-
cant difference between undergradu-
ates at University 1 and 2  (and the
two suggestive disparities in
Extroversion, and Sensing/Intuitive),
and the difference in the most fre-
quent 4-pole profile, might offer some
basis in the differences between the
two schools.  University 2 is primari-
ly a traditional Liberal Arts school
with most students residing on cam-
pus; while University 1 (and for that
matter the similar University 3) is a
non-residential commuter school
with a large proportion of students
living in their home communities.  It
can be argued that the relatively
small number of University 1 under-

TABLE 3
Chi-square results for undergraduate students at University 1 and 2

POLE COUNT U1/U2*  % U1/U2  CHI-SQUARE  p Value 
Extrovert 16/63 73/54 2.550 >0.05 ns
Sensing 11/77 50/66 2.140 >0.05 ns
Feeling 19/101 86/87 0.008 >0.05 ns
Judging 18/68 82/59 4.250 <0.05

1= undergraduates at University 1
2= undergraduates at University 2
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graduates available as compared to
University 2  (22 vs. 116) may have
obscured some significant differences.
Further research with larger numbers
would improve the accuracy of the
single pole comparisons between uni-
versities, and make it more feasible to
test the significance of the most com-
mon of the 4 pole patterns. 

Implications for CSD and 
future research
We conclude that it would be of
value to give the MBTI (Myers-
Briggs) or KTS (Keirsey) to under-
graduate and graduate students in
CSD to aid in recruiting and advis-
ing.  It was found that the majority of
SLP students, both graduate and
undergraduate, were Extrovertive, as
previous research had suggested.

Even though the ISFJ profile was the
most common type at University 2,
54% of the individual students rated
themselves as Extroverts. This is in
contrast to the majority of Introverts
reported among college professors.
Assuming that the disparity of
Extroverts and Introverts can be veri-
fied for CSD, future investigations
might consider making the area of
college teaching more attractive to
Introverts. Investigations could con-
sider whether the Clinical Faculty is
more similar to the typical students,
and the Academic Faculty less so.
Lowen (1982, pp 111,112) proposed
that a speech therapist ought to be an
ISFJ (Introvertive Sensing, Feeling,
Judging/Detail person in his model),
which was the most common type at
University 2. Are such types better

suited to be instructors of SLPs?
Hull (1998) felt that a lack of diversi-
ty among graduate students indicat-
ed there were fewer people of the
type(s) more likely to become
instructors.   Future studies of the
faculty at several schools should be
considered, and more comparisons
made between the universities that
are primarily non-residential com-
munity based, and those that are the
more traditional schools with most
students’ in residence on campus.
Furthermore, personality types as
related to faculty duties (e.g., clinical
teaching versus academic/research
teaching) should be investigated. 1 •
1 This article was peer reviewed and edited 
by Fofi Constantinidou, Hearsay Research
Forum Editor, and Laura Kretschmer,
Managing Editor
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Language Development
During the early twentieth century,
research on child language develop-
ment sought to identify and describe
predictable developmental patterns
and regularities in the language of
typically developing child.  As early
as the 1920s, Nice (1925) pointed out
that assessment of sentence structure
and data on the emergence of com-
plex and compound sentences, as
well as negation and other aspects of
speech would “enable us to know
many things as to his progress in this
distinctly human achievement” (p.
370).  In order to describe the process
of speech development, Nice pro-
posed dividing “the child’s linguistic
journey” (p. 370) into four stages: (1)

single words, (2) early sentences, (3)
the short sentence and (4) the com-
plete sentence.  The average number
of words a child used in each sen-
tence described each stage.  This
measure was called “mean length of
response” (MLR).  

Since the introduction of MLR, var-
ious measures of utterance length
have been identified.  MLR measured
utterance length by counting the num-
ber of words per utterance.  This meas-
ure is also referred to as “mean length
of utterance in words” (MLUw).  Other
measures of utterance length exist as
well. Mean length of utterance in mor-
phemes (MLUm) is calculated by
counting the number morphemes per
utterance.  These measures are all used
to show increased utterance length that
occurs as a child’s language develops.  

When Nice (1925) first introduced
MLR, she provided guidelines for
calculating this score.  Nice recom-
mended using 30 to 100 utterances,
depending on the purpose of the col-
lection.  She did not provide any
explanation for this recommendation,
other than to say that this range of
utterances “ought to show clearly a
child’s stage of speech develop-
ment…” (p. 378).  McCarthy (1930)
used 50 utterances to calculate MLR
scores because “it would give a fairly
representative sample of the child’s
stage of linguistic development in a
relatively short period of time” (p. 32).
Since the early years of our profession,
the recommendation of researchers
such as Nice and McCarthy to use 30
to 100 utterances to calculate MLR
became the standard practice. This
practice continued with the emergence
of the use of MLU. The available liter-
ature that examined the number of
utterances needed to calculate MLU
has also been limited and somewhat
dated. Although the literature is
dated, most researchers and profes-
sionals have continued to recom-

mend using between 50 and 100
utterances to calculate MLU (Brown,
1973; Nice, 1925; Miller, 1981; Miller
& Chapman, 1981; McCarthy, 1930;
Templin, 1957; Paul, 2001;
Retherford, 2000). Most researchers
and scholars refer to a best practice
perspective for recommending 50 to
100 utterances, but there is little empir-
ical evidence to support this practice.
Studies (Casby, 1984; Darly & Moll,
1960; Minifie, Darley & Sherman, 1963;
and Riordan, 1982) that questioned
whether MLUm/w measures could be
calculated from fewer utterances have
conflicting results.  

Language Assessment Using
Language Sample Analysis
The goals of a language assessment,
whether a speech - language patholo-
gist (SLP) is attempting to arrive at a
diagnosis or evaluate treatment
progress, are to identify and describe
the unique and complex patterns of
communication behaviors exhibited
by a child (Owens, 2004).  Language
can be assessed using formal meas-
ures such as standardized tests.
However, standardized tests leave a
gap in understanding the child’s
comprehensive linguistic system as it
is put to use in communicative inter-
action (Kemp & Klee, 1997).
Descriptive approaches to language
assessment are used to fill this gap,
because they highlight the individu-
alistic nature of the child’s communi-
cation functioning. Many researchers
agree that language assessment is not
complete until some type of descrip-
tive approach is employed (Hux,
Morris-Friehe & Sanger, 1993; Klee,
1992; Lund & Duchan, 1993). The
descriptive approach to language
assessment is usually based on a lan-
guage sample collected while the
child is communicating in natural or
quasi-natural circumstances (Klee,
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RESEARCH FORUM – 
Effect of Language Sample Size on MLUw 

Abstract
Mean length utterance (MLU) is a
widely used measure of a child’s
developing language.  Although 50
to 100 utterances have traditionally
been used to calculate MLU, the lit-
erature does not provide consistent
support for using 50 to 100 utter-
ances to calculate this measure. The
purpose of this study is to determine
if differences exist between MLU
scores calculated from different sam-
ple sizes.  This study concluded that
MLU scores could be calculated
from as few as 10 utterances from
the middle of a complete language
sample obtained with typically
developing children ages 24 to 48
months.  Implications of this finding
are discussed in terms of current
child language screening/assess-
ment and research practices.



1992; Owens, 2004.) Language sam-
ples can reveal information about the
content (semantics), function (prag-
matics) and form (syntax, morpholo-
gy, phonology) of a child’s language
as it is used in various naturalistic
circumstances. Many researchers
describe the collection and analysis
of a language sample as one of the
best, and most standard, means of
gathering informative and ecological-
ly valid data on these aspects of a
child’s language (Dollaghan,
Campbell, & Tomlin, 1990; Kramer,
James & Saxman, 1979; Paul, 2001) 

Uses of Language Sample Analyses
Language samples are collected and
analyzed for both clinical and
research purposes. Clinicians use lan-
guage samples to aid in the diagnostic
process, to help select appropriate
treatment goals, and to evaluate a
child’s progress during and after treat-
ment. Kemp and Klee (1997) surveyed
253 speech language pathologists in
the United States about their clinical
language sampling practices. The
results found that 85% of the clinicians
surveyed collected an average of 25
language samples per year as part of
the diagnostic, intervention and post
intervention processes.   Hux, Morris-
Friehe & Sanger (1993) reported that
of 239 school based SLP’s, 80% used
language samples to supplement stan-
dardized procedures, 77% used lan-
guage samples to assist in program
planning, 62% used language sam-
ples to document treatment effective-
ness and 54% used language samples
to evaluate program effectiveness.
The collection and analysis of a lan-
guage sample is a valuable tool used
by clinicians to understand a child’s
language development during both
assessment and intervention. 

Language samples are also used
for research purposes.  Currently,
researchers collect language samples to
study five aspects of language: phonolo-
gy, morphology, syntax, semantics, and
pragmatics.  Klee (1992) observed that
the collection and analysis of a conver-

sational language sample “is a descrip-
tive tool that arguably has had the great-
est single impact on the study of chil-
dren's language acquisition of any data-
gathering technique” (p. 315). 

One measure of language ability
frequently employed in the analysis
of a language sample is MLU.  The
MLU score obtained in the analysis
of a child’s language is one piece of a
much larger puzzle that provides
information about a child’s current
level of language functioning. The
measure of MLU, whether it is in
words or morphemes, must also be
suited for the individual needs of the
child being evaluated.  The same
individual decision making process
is used for MLUm or MLUw when
developing and conducting research
that involves some level of analysis
in syntactic complexity.

The Relationship Between MLU in
Words and MLU in Morphemes.
After the language sample has been
collected and transcribed, the clini-
cian must decide what type of analy-
sis to conduct.  One quantitative
measure that is well suited and tradi-
tionally used for the purpose of lan-
guage analysis is mean length of utter-
ance in morphemes (MLUm).  From a
historical perspective, researchers such
as Nice (1920), McCarthy (1930) and
Templin (1957) described utterance
length in terms of the MLUw – the
average number of words per utter-
ance.  MLU can also be calculated in
terms of the average number of mor-
phemes per utterance (MLUm).
Brown (1973) was one of the first
researchers to advocate the calcula-
tion of MLUm to show changes in a
child’s grammatical development.  

The MLUm is currently the accept-
ed measure of utterance length in
children under the age of 48 months,
as opposed to the mean length of utter-
ance in word (MLUw).  Researchers
have suggested that MLUm is one
measure which can help the clinician or
researcher quantify the entire language
sample, providing a broad view of the

child’s performance and aiding in the
identification of specific aspects of
language that require subsequent
detailed analysis (Miller, 1981; Miller
& Chapman, 1981). In fact, a survey
conducted in 1993 identified MLU as
the most common piece of informa-
tion speech-language pathologists ini-
tially gathered from language sample
analysis (Hux, Morris-Friehe &
Sanger, 1993).

The first step in calculating MLU is
to decide whether utterances will be
measured in word units or morpheme
units.  Several studies have been con-
ducted to better understand the rela-
tionship between MLUw and MLUm.
These studies were conducted to
determine if any statistical difference
could be found between children’s
MLU scores when calculated based
on the counting of words per utter-
ance versus morphemes per utter-
ance.  Several researchers (Aguado,
1988; Hickey, 1981; Malakoff, 1999;
Thordardottir, Weismer & Ellis, 1998)
were able to show a strong relation-
ship between MLUw and MLUm in
children between the ages of 24 and
48 months.  Malakoff (1999) com-
pared MLUw and MLUm scores of
24-month-old African American chil-
dren with low socioeconomic status.
She found a high correlation (.97)
between the two measures of utter-
ance length.  Studies of correlation
between MLUw and MLUm of chil-
dren speaking non-English languages
also report similar results (Aguado,
1988; Hickey, 1981; Thordardottir,
Weismer & Ellis, 1998).  Strong corre-
lations between the two measures
were found for 15-36 month old
Icelandic children (Thordardottir,
Weismer & Ellis, 1998).  A correlation
of .99 was found between the two
measures for Irish-speaking children
ages 23-36 months (Hickey, 1981) and
for Spanish speaking children 30
months of age (Aguado, 1988).  The
high correlation between MLUm and
MLUw has been found in many lan-
guages, including English.  Based on
these research findings, the diverse
cultural makeup of the research, and
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an attempt to decrease the number of
confounding variables in the analysis
of utterance length, the current
researchers chose to calculate MLUw
as opposed to MLUm.

Language Sample Size
Owens (2004) observed that good
language samples do not just occur;
they are a result of careful planning
and execution. A variety of variables
such as setting, conversational part-
ners, activities and the length of the
language sample must be carefully
considered and planned by the clini-
cian or researcher.  

Many researchers have concluded
that there is no ideal length for a lan-
guage sample; the length of a lan-
guage sample depends on the pur-
pose of collection (Bloom & Lahey,
1978; Lee, 1974; Owens, 2001; Owens,
2004).  Miller (1981) identified two
options for determining the length of
the language sample.  The first
option is to specify a number of
utterances to be collected (such as 50,
100 or 200).  The second option, pre-
ferred by Miller because of its flexi-
bility, is to record the interaction for a
specific amount of time.  Miller sug-
gested using a 30-minute session,
during which an average of 100
utterances can be collected for a 24
month old child.  Children less then
24 months of age will typically pro-
duce 30 to 60 utterances in a 30-
minute period.  Cole, Mills, and Dale

(1989) found that an analysis of 50
utterances contained 73% to 83% of
the lexical information found in a
language sample containing a total of
100 utterances.  They concluded that
transcribing 50 to 100 utterances
would provide an adequate represen-
tiveness, providing there is a variety of
settings, partners and tasks, and that at
least 2 samples are taken.  In general,
the literature recommends collecting
and transcribing a language sample of
50 to 100 utterances (Lahey, 1988;
Miller, 1981; Miller & Chapman, 2000;
Nelson, 1991; Paul, 2001; Retherford,
2000).  All researchers’ recommenda-
tions for number of utterances collected
for analysis are based on the assump-
tion that the language transcripts are
analyzed for all or most aspects of lan-
guage (morphology, phonology, syn-
tax, semantics, and pragmatics). This
investigation is looking exclusively at
the calculation of MLUw.  The evi-
dence suggests that a comprehensive
and representative language sample
must be gathered to ensure success-
ful analysis of all aspects of lan-
guage.  However, the question still
remains, “Can less than 50, 100, or
more utterances be used in the calcu-
lation of MLUm/w?”  

MLU, Age, and 
Grammatic Complexity
Mean length of utterance has also
been closely scrutinized during the
past several decades in terms of its

relationship to age and grammatical
complexity. The literature (Davis,
1937; Klee, Schaffer, May, Membrino
and Mougey, 1989; McCarthy, 1930;
Miller & Chapman, 1981; Nice, 1925;
Rondal, Ghiotto, Bredart &Bachelet,
1987; Templin, 1957) provides strong,
consistent support for the existence
of a relationship between increases in
age and increases in MLUm.   Research
shows that increases in MLUm scores
are correlated with increases in age
until the age of approximately 48
months and with overall grammatical
use until the child reaches an MLUm
score of 3.5-4.5.   However, researchers
have indicated that because this corre-
lating data does not come from a large
sample of children, or a sample repre-
sentative of the population of typically
developing children, caution should
be used when interpreting MLUm by
correlating it to age (Miller & Chapman,
1981; Lahey, 1994).  The ability of
MLUm to predict grammatical com-
plexity generally decreases as the
child develops linguistically because
the child obtains more grammatical
forms that may only be elicited in cer-
tain situations.  Therefore, the most
valuable information on MLUm/w,
age, and grammatical complexity is in
children with an MLU below 4.5 with
a corresponding age score of approxi-
mately 48 months (Brown, 1973).
Based on these assumptions, the data
reviewed in this investigation focused
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TABLE 1
The Three Components of CHILDES

3 Components

The Database

CHAT – Codes for Human 
Analysis of Transcripts

CLAN – Computerized Language

Description
The CHILDES database, located on the

internet,  contains hundreds of language
transcripts. Transcripts.

A system of standardized procedures for
transcribing and coding language samples.

A computer program that analyzes 
many aspects of language samples that are

transcribed in CHAT format.

Purpose
To provide a central location for sharing of
language transcripts, and the collection of

new transcripts.

To provide researchers with a consistent, fully
documented transcription and coding system..

CLAN allows researchers to quickly and
accurately analyze language samples

found on the CHILDES database. 



on children between the ages of 24
and 48 months to determine how
many utterances in a language sample
need to be used to accurately calculate
an MLU score.

The purpose of the present study
was to examine a large quantity of
language samples collected from typ-
ical children, divided into four age
groups, to answer the question: Do
MLUw scores vary as a function of
the number of utterances analyzed?
If so, then the number of utterances

used to calculate MLUw does affect
the MLUw score, and significant sta-
tistical differences will exist between
MLUw scores calculated from vary-
ing numbers of utterances.  

Methods
Use of an internet database system

known as the The Child Language
Data Exchange System (CHILDES)
(MacWhinney, 2000) facilitated the
collection and analysis of the 402 lan-
guage transcripts included in this

study.  The CHILDES is made up of
three components,: (1) the database
of language transcripts, (2) Codes for
Human Analysis of Transcripts
(CHAT) and (3) Computerized
Language Analysis (CLAN).  The first
component, the database, contains a
large collection of language tran-
scripts.  These transcripts are available
for public inspection, and researchers
are free to contribute new language
samples to this database at any time,
providing they have followed some
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TABLE 2
Researchers’ Transcripts Included in the present Study 1

Researcher

R. Brown

P. Suppes

E. Clark

Valian

J. Gleason

C. Snow

M. Demetras

Sachs

Fletcher

L. Bloom

VanKleeck

Higginson

S. Kuczaj

Snow,C. & Pan, B.

Warren-Leubacker

Haggerty

Grand Total

Number of transcripts
included in study

112

48

46

34

28

26

23

20

17

17

13

5

5

4

3

1

402

Number of different children
included in study

3

1

1

20

13

1

1

1

7

2

9

1

1

4

3

1

69

1 Note.  This table shows the number of transcripts selected from various researchers, and the number of different children from which the transcripts were taken.
Studies conducted by these researchers are cited in the bibliography, in accordance with CHILDES protocol.



guidelines.  The second component of
CHILDES is the CHAT.  Researchers
are asked to transcribe their language
samples according to a specific proto-
col.  The language sample analysis
program (CLAN) is the third compo-
nent of CHILDES.  This program is
designed to enable the researcher to
analyze any language sample tran-
scribed in CHAT format. Table 1 pro-
vides a brief description of each com-
ponent, and the goal that each com-
ponent was developed to facilitate.

The CHILDES database contains
hundreds of language samples col-
lected from many different children
and adults donated from over 40 differ-
ent groups of researchers.  Currently, the

database includes transcripts from chil-
dren with normal and disordered lan-
guage, adults with language disorders,
and bilingual or non-English transcripts. 

Description of Language Transcripts
Included in this Investigation
Language transcripts used in this
study were acquired from the normal
language “English Corpora” of the
CHILDES database. A total of 402
language transcripts of normal devel-
oping 24-48 month old children col-
lected from 69 children, by 16 differ-
ent researchers, are included in this
study.  The number of transcripts
contributed and the number of chil-
dren used to collect language samples

from each researcher are listed in
Table 2.  As can be seen, the number
of transcripts contributed from each
researcher ranged from 112 (Roger
Brown) to 1 (Haggerty). Valian’s tran-
scripts were taken from the largest
number of children (20) and other
researchers submitted multiple tran-
scripts taken from one child.  For
example, Sachs submitted 20 tran-
scripts collected from one child.    

Children (49% female, 51% male)
who transcripts were used ranges in
age from 24 to 48 months, with a
mean of 33.3 months. Language tran-
scripts were collected from children in
7 geographic locations in the United
States and the United Kingdom. Of
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Figure 1

Socioeconomic
Status

Unknown

51%Middle
Class

34%

Middle-Upper Class

15%
11%

Ethnicity
African-American

11%

Caucasian

Unknown

78%

     Geographic Location of Language Sample Collection

Unknown
34%

Texas 3%

Other* 2%

United Kingdom 4%
Massachusetts

43%

New York

4%

California

11%

FIGURE 1

Note: * Other geographic location includes Georgia and Indiana.  

Demographic Characteristics of Language Samples



these, the majority came from
Massachusetts and California.  Thirty
four percent of the transcripts used
had no report of the geographic loca-
tion in which they were taken.  Fifty
one percent of the transcripts did not
provide information regarding the
socioeconomic status of the children.
The remaining 49% of the transcripts
were taken from children described
as middle to middle-upper class.
Eleven percent of the transcripts
were taken from African American
children, 11 % from Caucasian chil-
dren and 78% from children whose
ethnicity was not identified. Figure 1
summarizes the demographic data
available for the 402 language tran-
scripts included in this study.  The

diversity of the language samples
further supports the validity of using
these data to calculate MLUw.

Each transcript in this study con-
tains a minimum of 200 utterances,
with an average total of 478 utter-
ances (sd=346).  Language samples
were taken in the child’s home (46%),
in a clinic (16%), and at school or
daycare (4%).  Thirty four percent of
the transcripts in this study did not
report the location where the lan-
guage sample was collected.  The
activities used to elicit language sam-
ples were specifically stated in only
37% of the transcripts.  These activi-
ties included free play, retelling of
stories, looking at books, meals and

activities of daily living.  Participants
included mothers, fathers, siblings,
other children, other adults and the
investigator in various combinations.
Each transcript was collected with an
average of 2.4 participants (sd=1.4),
not including the child.  Figure 2
summarizes the activities, setting and
participants during the language sam-
ples that were analyzed in this study.

Limitations of the Language
Sample Transcripts
Despite the large number of lan-
guage transcripts included in this
investigation, several limitations of
the language sample pool should be
taken into consideration.  First, the
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FIGURE 2

Note: * Other activities include reading books, retelling stories, or a combination of any of the activities.  ** Other people interacting with the child include a
combinations of parents, siblings, other adults and/or children, and/or the researcher. 

Activities, Setting and Participants of the Language Samples



vast majority of these language sam-
ples were gathered from children in
the 1970s.  Since that time, significant
changes in the demographic, cultur-
al, and communication topics have
occurred in the United States.  These
changes are not represented in this
investigation.  Second, the data failed
to identify over 50% of the children’s
socioeconomic status and over 75% of
the children’s ethnicity.  Given the
impact that socioeconomic status can
have on the development of language
skills in children (Hart & Risley,
1995), and the language differences
that exist from one ethnic group to
another, generalizations about the
results from these language samples
should be viewed with caution.

Experimental Design and
Statistical Analysis
This study had a complex, quasi-
experimental, 4X(7XS) repeated
measures factorial design consisting
of four age groups between subjects
and 7 measures of MLUw within
subjects.   The primary independent
variable was the number of utterances
used to calculate MLUw for each tran-
script.  Seven different MLUw scores
were calculated from 7 different utter-
ance sizes: 10 utterances, 25 utter-
ances, 50 utterances, 100 utterances,
150 utterances, 200 utterances, and the
total number of utterances within each
transcript.  Utterances were selected
from the middle of the sample because
this is the point when the child has

“warmed up” to the investigator, but
has not yet fatigued from interaction.
The middle of the sample was found
using this equation: m = (n/2) ± (k/2),
where m = middle utterances in the
sample, n = total sample size, and k =
the number of utterances to be ana-
lyzed.  For example, to find the mid-
dle 50 utterances in a sample of 200
total utterances, the equation (200/2)
± (50/2) would be used.  The solu-
tion to this equation shows that the
middle 50 utterances of a 200-utter-
ance sample are utterances 75 – 125.
Since each language transcript con-
tained a different total number of

utterances the middle utterances had
to be calculated individually.  

After the specified number of utter-
ances was identified within the tran-
script, the MLUw was calculated using
the Computerized Language Analysis
(CLAN) software (MacWhinney, 2000).
CLAN was used to calculate 7 MLUw
scores of different sizes (10, 25, 50, 100,
150, 200 and total number of utter-
ances) for each of the 402 language
samples.  The MLUw score was calcu-
lated from the “main line” of each
child’s transcript. The specific code
used to calculate MLUw is found in
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TABLE 3
CLAN codes used to obtain MLU scores

Code

Mlu +t*chi transcript.cha

Mlu +t*chi +z#u-#u transcript.cha

Meaning of Code

This code tells CLAN to find the child’s MLU for the entire transcript.  3

This code tells CLAN to find the child’s mlu for a 
specified range of utterances within a transcript.

Note: The # signs are replaced with a specific range of utterances.  For example, to find the MLU for utterances 150-200, the # signs are replaced with the num-
bers 150 and 200.  The code would appear: mlu +t*chi +z150u-200u transcript.cha.

24-29 mo
30%

30-35 mo

30%

36-41 mo

27%

42-48
mo

13%

FIGURE 3

Percent of Transcripts in Each Age Group



Table 3.  Seven MLUw scores (calculat-
ed from the different numbers of utter-
ances reported above) were individual-
ly calculated for each of the 402 tran-
scripts.  The data were stored in
Microsoft Excel.  When all data were
collected, they were transferred to
the Statistical Package for the Social
Sciences (SSPSx) computer analysis
program for statistical analysis.   

The age groups were formed by
dividing the transcripts into 4 six
month interval age groups: (1) 24-29
month olds (mean age = 24.75
months), (2) 30-35 month olds (mean
age=32.4 months), (3) 36-41 month
olds (mean age = 38.08 months) and
(4) 42-48 month olds (mean age=45.13
months).  Figure 3 shows the percent
of transcripts contained in each of the
4 age groups.   These age groups
were formed based on balancing the
need for a large number of transcripts
in each group while maintaining a
small age range within each group. 

A multivariate analysis of variance
(MANOVA) was used to determine
whether or not there was statistical
differences between utterance sizes
within each age group. An alpha of
.05 was used.  A MANOVA design
was selected over an ANOVA design
for two reasons. First, because the 7
utterance sample sizes are selected
from the middle of a transcript, they
are not completely independent of
each other. A sample of 50 utterances
contains some of the same utterances
that a sample of 200 utterances does,
because both were selected from the
middle of each transcript.  Because
the 7 levels of the independent vari-
able “number of utterances analyzed”
are not independent of each other, the
assumption of independence needed to
use an ANOVA is violated. Secondly,
MANOVA designs do not require
homogeneity of variance of different
scores (Myer, 1979).  The MANOVA
procedure was also used for the
between group comparisons. Analysis
was performed using SPSSx .

Results
As seen in Table 4, the MANOVA
results show (1) a non-significant
(F(6, 2388)= .41, p = .874) effect for
the number of utterances; (2) a signif-
icant (F=(3, 398)= 22.94, p = .001)
effect for age and (3) a non-signifi-
cant effect (F(3, 2388) = .47, p = .971)
for the interaction between age and
number of utterances.  

There was a non-significant effect
for number of utterances used to cal-
culate MLUw within each age group.
The two youngest age groups (24 to
29 months and 30 to 35 months)
showed the most change in MLUw
scores calculated at each utterance size.
However, these changes were not sta-
tistically significant.  The 36-41 month
old group and the 42 to 48 month old
group showed no change in MLUw
scores within each group.  This was
verified statistically, as no significant
differences within MLUw scores calcu-
lated for each age group existed.  

There was a significant effect for
age.  Table 4 shows that MLUw scores
increased as age increased.  This find-
ing is consistent with the findings of
other researchers (Brown, 1973; Miller
& Chapman, 1981; Nice, 1925). 

Finally, a non-significant effect was
found for the interaction of age and
number of utterances.  This finding
indicates that MLUw scores do not
significantly change as a function of
number of utterances in any of the
four age groups included in this study. 

The results of this study indicate no
significant differences between MLUw
scores calculated from 7 different num-
bers of utterances (10, 25, 50, 100, 150,
200 or the total sample).  These results
are consistent in each of the four age
groups (24-29 month olds; 30-35 month
olds; 36-41 month olds; 42-48 month
olds) of  what we assumed were typi-
cally developing, English speaking
children included in this study. 

Discussion
Studies have been conducted to
determine whether 50-100 utterances
are adequate to calculate MLUm/w,
and whether or not more or less then
this number can be used.  The results
of this study found no significant dif-
ferences in MLUw scores calculated
from 10, 25, 50, 100, 150, or 200 utter-
ances selected from the middle of
larger language transcripts or the total
number of utterances.  Differences in
MLUw scores were non-significant in
any of the four age groups included in
this study: 24-29 months, 30-35 months,
36-42 months and 43-48 months. 

The results of previous studies
addressing this question report a vari-
ety of conclusions.  Some researchers
have concluded that MLU should be
calculated from more than 50 utter-
ances (Minifie et al. 1963), and ideally
from 175 utterances (Gavin & Giles,
1996).   Other researchers report that a
MLU score calculated from 50 utter-
ances is adequate (Darley & Moll,
1960), or that as few as 10-20 utter-
ances can be used (Casby, 1984;
Riordan, 1982).  The results of this
study support the conclusions drawn
from Casby (1984) and Riordan (1982)
that as few as 10 utterances are ade-
quate to calculate MLU.

It is interesting to consider why
previous studies have reported such
diverse conclusions.  Reasons include
differences in methods, language
sample environments, geographics,
age ranges, and homogeneity of
groups.  For example, the differences
between the methods of each study
may account for the differences in
the results reported.  When the meth-
ods of these studies are reviewed, it
becomes apparent that the language
sampling practices and geographic
locations are often different. Another
reason might be that the conditions of
the language sampling situations (the
activities, participant and settings
which language samples occurred)
vary between studies. For example,
some studies collected the language
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sample in the home (Minifie et al.
1963), while others were collected in a
clinic (Darley & Moll, 1960; Riordan,
1982). Thus, it becomes difficult to say
whether studies concluded differing
results because of the influences of the
setting, or because of the effect of the
independent variable (length) on the
dependent variable (MLU).  

A third reason for the disparity in
research may be the different geo-
graphic origin of the children.  For
example, Darley & Moll (1960) and
Minifie et al. (1963) gathered language
samples from children from Iowa.
Riordan’s (1982) results represent chil-
dren from a midwestern urban loca-
tion.  Other researchers did not report
the geographic location represented
by their language samples. 

It was also noted that the age
ranges of the children varied between
studies.  Interestingly, the studies that
utilized similar age ranges reported
conflicting results.  Some studies

included 8 year olds (Minifie et al
1963), or 5.5 year olds (Darley & Moll
(1960).  Although the age groups in
these studies were similar, the results
reported by each group of researchers
were contradictory.  Other researchers
using children 36-47 month olds
(Riordan, 1982), and 31-46 month
olds (Gavin & Giles, 1996) reported
conflicting results as well.  

Another possible reason for con-
flicting findings is the subject pools.
Within each study, the subject pool
was carefully controlled.  Subjects
were homogenous with respect to
age, language sampling conditions
and geographic location. However,
between studies, the ages, language
sampling conditions and geographic
locations varied greatly which makes
comparison of results more difficult. 

Even if these studies all reached
the same conclusion, generalization
of these conclusions to a clinical situ-
ation would be difficult for two rea-

sons. First, the number of language
samples in each study is generally
quite small.  Second, studies that did
include larger numbers of language
samples (such as the 288 collected by
Minifie et al, 1963) represent only a
fraction of the types of language
sample elicitation activities, settings
and combination of conversational
partners a clinician can choose from
when collecting a language sample.

In order to accomplish its goals,
the present study required a large
sample size. Therefore, it utilized the
CHILDES database and the computer
analysis software CLAN.   Inclusion
of a large number of language sam-
ples made it possible to represent
more children of a greater age range,
socioeconomic status and geographic
location than previous studies.  The
large sample size also allowed for the
representation of many different lan-
guage sample elicitation techniques
(such as free play, conversation,
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TABLE 4
Means of MLUw Calculated from Seven Different Utterance Sizes for each of the four age
groupings. Standard deviations are reported in Italics.

Age In Months Number of Utterances Analyzed for MLU

24 - 29

30 – 35

36 – 41

42 – 48

10

2.8
(.98)

3.3
(1.15)

3.4
(1.21)

3.7
(1.32)

25

2.8
(.80)

3.2
(1.00)

3.4
(.94)

3.7
(.98)

50

2.7
(.74)

3.2
(.93)

3.4
(.82)

3.7
(.90)

100

2.8
(.74)

3.2
(.82)

3.4
(.75)

3.7
(.67)

150

2.8
(.68)

3.2
(.79)

3.4
(.78)

3.7
(.64)

200

2.8
(.66)

3.2
(.76)

3.4
(.76)

3.7
(.64)

Total

2.7
(.62)

3.2
(.82)

3.4
(.73)

3.7
(.64)
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retelling of stories, and activities of
daily living) in a variety of settings
(home, school, and clinic), with multi-
ple combinations of people interacting
with the child.  However, as previous-
ly mentioned there are concerns about
homogeneity of groups, geographic
origin of children, language sampling
situations, diversity in ethnicity and
socioeconomic status in the samples
used in this study which are all poten-
tial confounding variables that could
influence the ability to generalize the
findings of this investigation.

Application of Results
The results of this study indicate that

MLUw can be calculated using as few
as 10 utterances selected from the mid-
dle of a larger language transcript.
Therefore it is only applicable to the
extent that a person gathers a complete
language sample. The implication that
the selection of 10 utterances from a
larger language sample can be used to
calculate MLUw will be of interest to
many busy clinicians because one of the
major drawbacks of a language sample
analysis is the time it takes to tran-
scribe and analyze the sample.  A sur-
vey by Wilson, Blackmon, Hall &
Elcholtz (1991) reported that over half
of 266 speech-language pathologists
disagreed with the statement “I have
enough time to assess each child” (p.
240). Speech-language pathologists
reported that, because of a lack of time,
they do not use language sample at all,
(or to the extent they would like to),
despite the fact that they view the
process as an important component of
language assessment (Baker, 1988; Hux,
Morris-Friehe & Sanger, 1993; Kemp &
Klee, 1997).  The results of this study
could have important implications for
clinicians who want to incorporate an
aspect of language sample screening
and analysis into their assessment of
children 24 to 48 months of age.

MLUm/w can be used for various
purposes in the clinical situation,

including screening and diagnostic
evaluations.  During both of these
processes, it is important to use several
measures of language development
(both standardized and descriptive).  In
screening for language development,
clinicians can save time by using only
10, rather than 50 utterances to calcu-
late MLUw and still obtain a statistical-
ly equivalent score, allowing the clini-
cian to focus on identifying and using
other measures to describe and under-
stand a child’s language. Clinicians will
still need to obtain (transcribe) a lan-
guage sample of at least 50 utterances
in order to utilize this technique.

Conclusions
Beyond the clinical implications of
this investigation, it should be noted
that the use of MLUw as an inde-
pendent variable in research should
be discouraged because of its insensi-
tivity to the causes of different utter-
ance lengthening techniques used by
different children. The results of this
study have the greatest implication
for the clinician because all seven of
the sample lengths produced equiva-
lent MLUw scores.  The clinician can
choose which length is most appro-
priate depending on the purpose for
calculating the MLUm/w. 

While the clinician can use several
tools to screen the child, the use of
MLUw calculated from 10 utterances
can be an indicator of the need for
further assessment.  In the diagnostic
setting, calculation of MLUw from 10
utterances may help guide the clini-
cian in choosing further types of lan-
guage sample analysis. 

The results and conclusion of this
study are based on the analysis of
MLUw rather than MLUm as litera-
ture suggests the measures are equiv-
alent. In our view, the use of MLUw
may be more appropriate when evalu-
ating culturally diverse participants in
a variety of settings or when language
sample sizes vary greatly. Despite the

notion that MLUw appears as accu-
rate as MLUm with younger children
(below the age of four years), future
research is needed to investigate possi-
ble differences between MLUw and
MLUm to confirm this impression.  

The practice of calculating
MLUm/w within the profession of
speech-language pathology is preva-
lent.  It is a measure that is relied upon
for screening and some times diagnos-
tic purposes.  Because of the preva-
lence of reporting MLUm/w, it is
important that investigations into the
methods for gathering language sam-
ples, the procedures for calculation,
the analysis of raw data, and the cal-
culating and reporting of normative
information continue to be explored. •
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The progress made over the last
decade in cochlear implants, surgical
techniques, and speech processing
strategies has been truly phenome-
nal. There has been a steady
improvement in functional outcomes
from cochlear implantation from the
early single channel devices, which
provided basic speech awareness and
improved speechreading ability, to
the current state of technology, where
open-set speech recognition no
longer amazes the clinician. With this
improved technology, some may
assume that the adult cochlear
implant user is no longer in been of
audio logic rehabilitation.

Is it appropriate to omit this com-
ponent of the implantation process
because the patient is “doing pretty
well” without training? Is "good
enough” adequate, when additional
rehabilitative procedures could insure
that the patient is performing at his
or her optimal level? In addition to
the cochlear implant and other hear-
ing instruments and alerting devices,
effective treatment must consider the
effect of the hearing impairment
upon the individual and the people
with whom he/ she interacts.

The information presented here is
taken from our book entitled:
“Learning to Hear Again with a
Cochlear Implant: An Audiologist

Rehabilitation Guide” published by
Hear Again in 1998. We prepared the
book on the following assumptions:

“Pretty Good” Is Not Good Enough
A rehabilitation program may con-
tribute to cochlear implant users
reaching their full potential. The
nature and content of this rehabilita-
tion program will vary with each
individual, but even those with excel-
lent performance after initial stimula-
tion may benefit from a rehabilitation
program designed for their needs.

Hearing Loss Often Cannot 
Be (Re)habilitated By Cochlear
Implants Alone
In many cases, additional counseling,
education, training in perceptual
skills, and the dynamics of communi-
cation facilitate the individual’s inde-
pendent management of their hear-
ing impairment to improve commu-
nication skills.

Information And Support Is
Important To The Important Patient
Implantation results in dramatic
changes in communication function,
interpersonal communication and
relationships and environmental
awareness. Information, guidance and
support during the period of adjust-
ment to the implant will facilitate the
individual’s transition from being
“deaf” to being “hard of hearing”.

Family Involvement In The
Rehabilitation Process Is Not
Only Desirable, But Important
For Optimal Benefit From The
Cochlear Implant
The sudden change in hearing status
which results from implantation
affects not only the individual but
also his/her family, friends and co-
workers. The rehabilitation process is

quickened and the chances of success
are improved if these individuals are
involved. Information can enhance
the patient’s and the communication
partners’ understanding of the bene-
fits and limitations of the cochlear
implant and the recognized factors in
listening environments that can have
predictable effects on performance.

Sample Activities From The Guide
The guide has been prepared by
practicing audiologists and a
cochlear implant user and includes a
variety of materials and activities
which will assist the clinician in pro-
viding customized rehabilitative pro-
grams designed for the implant user
and family members. It has a section
related to cochlear implant orienta-
tion and adjustment which provides
information for a patient’s use. There
are additional lesson plans and
workbooks in communication strate-
gies, coping techniques and
speechreading. These sections are
designed to be used either with
groups of cochlear implant users
only, or with mixed groups of
cochlear implant and aid users.
Family members are encouraged to
paarticipate. Additional activities
and exercises are included to allow
the clinician to select materials
appropriate for specific individual
needs when a more standard pro-
gram is not appropriate. A reference
section includes resources to aid the
clinician in providing quality rehabil-
itative services for the individuals
they serve. Camera-ready handout
material may be copied from the
guide or bound copies of the work-
books prepared for patients entitled
Better Communication and Cochlear
Implants, A Personal Journal and A
User’s Guide may be purchased sepa-

Donna S. Wayner
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rately form Hear Again. (512) 451-
6633 Sample material related to
Telephone Use, Communication
Strategies, Speechreading and
Auditory Training are included to
whet your appetite for the rewarding
process of helping cochlear implant
patients optimize their use of the
cochlear implant.

I. Telephone Use
Phone use is a special challenge for
anyone with hearing loss and this is
especially true of cochlear implant

users. Some may begin using the
phone for the first time; others may
begin again after not being able to for
a length of time. Practice can make
using the phone easier for most
implant users.

Talk face-to-face with friends, co-
workers and family members about
using the phone, and teach them the
best way to speak to you. If they
understand what the cochlear implant
can and can’t do, they will be more
likely to remember to speak the way
you need them to. Ask them to help

you with some of the practice exercis-
es in the guide. This may help them
understand your new hearing status.

Strangers who call can be more of a
challenge. If you have difficulty
understanding, inform them that you
have hearing loss. Tell them what
you need, since callers probably will
not figure this out themselves. Sales
calls can be a special problem since
sales people speak very quickly (and
you really don’t want to listen to
them anyway).
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Factors
That Influence
Understanding

From the Environment From the Speaker

From the Speaker

                               •Background noise
                           •Lighting conditions
                        •Room acoustics
 •Distance from source of sound
                 • Assistive devices
                       •Distractions
            •Use of visual aids
  •Readability of visual aids
          •Interfering objects
               •Angle of vision

•Length of implant use
     •Speech processor programs
          •Use of opposite ear hearing aid
              •Attention level
                  •Motivation to hear
                    •Expectations
                      •Emotional state
                        •Fatigue
•                      •Distracting thoughts
                        •Speechreading skills
                        •Tinnitus
                       •Tension level
                      •Manual communication

•Voice intensity •Voice projection •Rate of speech •Clarity of speech •Facial expression
•Body language •Foreign accent •Facing listener •Monotonous •Beard of mustache
•Emotionality •Mannerisms •Objects at mouth •Interest in message •Relationship to listener



59

Telephone Hints:
Develop the skill of making specific
suggestions to callers, rather than
simply saying “Sorry, I didn’t hear
that/” If you find yourself in a bind,
try some of these examples:

• “I can’t listen as fast as you can
talk. Will you slow down for me?”

• “I think I could understand you bet-
ter if you would talk a little softer.”

• “Did you just say that (for exam-
ple) the meeting is next Sunday at
7:00?”

• “I’m not good at recognizing voices.
Who is calling, please?”

• “Please let me turn off the TV. I
think I’ll hear you better without
that noise.”

• “That is perfect volume (or speed)
for me to understand. Thank you.”

• “Let me repeat that back to you to
make sure I heard you right.”

Telephone Hardware:
• Telephone adapter for your speech

processor – Follow the manufactur-
er’s instructions and practice using
the adapter. Install it on the phone
you want to use most regularly.
Take it with you when you travel.

• Regular phone use – Follow the
manufacture’s instructions.

• Amplified Phones – Telephones
with built in amplifiers may be of
help. Somme amplify all pitches,
others have tone controls, which
allow some adjustment. Check
with your audiologist for more
information.

• Speaker Phones – For many, speak-
er phones provide the best signal.

• Pay Phones – When using pay
phones choose one in a quiet loca-
tion, if possible. Look for pay
phone with an amplified handset.
When traveling, carry your phone
adapter (use one with a suction

cup since the direct connect phone
adapters will not work away from
home or office).

Things to think about when prepar-
ing to master telephone use:

Voice Recognition:
Some cochlear implant users notice
that they can’t recognize a person’s
voice over the phone; everyone
sounds the same. If this is so, tell the
people you speak with regularly that
you need them to begin each phone
by stating their name.

Volume:
Voices that are too loud or too soft
may be difficult for the cochlear
implant to process. Teach the people
who call regularly how loud you need
them to talk over the phone. Let them
know when their voice is just right.

Rate of Speech:
Speaking slowly and clearly is helpful
over the phone, but many people,
especially sales people, talk very fast.
Ask people to slow down, and remind
them when they forget and go back to
their faster rate. Let them know when
their rate is just right for you.

Background Noise:
Keep in mind that background noise
that is louder that the person’s voice
will interfere with understanding.
The speech processor will choose the
loudest signal to send to your ear.
You may need to turn down noise
near the phone, or ask the caller to do
the same before you can understand.

Double-check details:
It is very important to confirm your
understanding of important details
over the phone. Dates, times, names,
addresses, etc., require accurate under-
standing. Get into the habit of double-
checking details of conversations so
that you and person you are speaking

with will know that these details have
been successfully communicated.

II. Communication Strategies
Communication will be a challenge
in the first days and months follow-
ing initial stimulation for both the
implant user and persons interacting
tithe him or her. Sound will be differ-
ent and it may take time of rate
implant user to adjust to old and
new sounds.

Ways in which family members 
can assist:

• Speak in normal tone of voice.

• Face the person.

• Help identify sounds that are new
and perhaps confusing.

• Assist with “homework” assignments.

• Get the listener’s attention: If you
wait until he/she is ready to listen
before you begin talking, you may
not have to repeat yourself.

• Do not shout: Talking louder usu-
ally makes matters worse because
it creates distortion.

• Slow down: Talking a little slower
than usual often makes your voice
easier to understand.

• Get close: It is best to move close
to the listener before talking. It
saves you from shouting and
makes you easier to understand.

• Speak clearly: don’t exaggerate
your pronunciation, but do not try
to finish speaking all the sounds of
one work before you being the next.

• Rephrase: If repeating one time
does not help, it is better to use
different words to express the
same idea.

• State the topic: Tell the listener
what topic you are about to dis-
cuss. Tell him/her when the topic
changes.



• Use gestures: these can help with
understanding.

• Confirm details: Politely double
check that key details of a message
have been understood accurately.

• Notice background noise: Turns the
noise down or move to a quieter
place, if possible. Be extra careful
talking in a noisy place since it
interferes with understanding.

Tips For Improving
Communication
There are many things that individu-
als can do in order to take the best
advantage of state-of-the-art cochlear
implant or hearing aids. Certain tech-
niques go a long way in reducing the
communication and the interpersonal
challenges that can go along with
hearing loss.

The Listerner with an implant can:

• Pay attention: Concentration is
very important.

• Develop good listening skills:
Concentrate on what is said.

• Observe the talker: What you see
can supplement what you hear.

• Plan ahead: Think about possible
challenges to good understanding.
Plan what to do if they occur.

• Take breaks if needed: Listening
with a hearing loss can be tiring.
You can concentrate better if you
are fresh.

• Make specific suggestions about
how to talk to you: For example, it
is better to ask a person to
rephrase or slow down rather than
just say “What?”

• Provide feedback: If you tell your
partner what you heard, both of
you will know right away if you
understood correctly.

• Double check details: Repeating
what you understood someone to
say can prevent confusion later on,
especially date and times.
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Most Visible Sounds

SOUNDS LIPS MOVEMENT EXAMPLES

P Lips pressed together People, Pull

B Belong, Boy

M Many, More

W Lips are rounded with Went, We, Water
small opening in center

WH What, Why, When

F Upper teeth touch lower lip Face, Four, Foot

V Voice, Vote, Vacuum

SH Lips are slightly rounded and Shoe, Shop, Ship
pushed outward

CH Cheese, Chap, Church

TH Tongue is visible Thumb, Thorn, Think
between the teeth

Less Visible Sounds

SOUNDS LIPS MOVEMENT EXAMPLES

K Tongue and soft palate Kick, Kiss

G Give

S Tongue Sea, Sun 

Z Zebra

T Tongue Toe

D Dog

N New

Sounds To Look For When
Speechreading

The chart below outlines the visibility of 
different consonant sounds.
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• Do not bluff! Pretending you
understand when you don’t is a
“no-win” situation.

• Set realistic expectations: Some sit-
uations are just too noisy to expect
to understand clearly even with
the best hearing aids.

III. Speech Reading
Activities for improving speech read-
ing skills are included in the guide,
as speechreading cues do augment
comprehension of what is heard.
(Please see chart Sounds To Look For
When Speechreading)

Everyone speechreads or lipreads
some. Practicing this skill will help you
to take full advantage of visual clues.

IV. Auditory Training
Raymond Carhart described auditory
training as the “process of teaching
the child or adult who is hard of
hearing to take full advantage of
sound cues which are still available
to him/her” (Chermack, p 146).
Combining auditory and visual cues
may optimize communication.
Auditory trading will assist the per-
son with hearing loss to use his
residual hearing to the fullest.

Sound may be heard, but it must
have meaningful association to be
understood. It must be related to
people, objects, events and ideas.
Auditory training should involve the
use of meaningful dialogue represen-
tative of the messages an individual
will encounter in his academic, work,
home and social environment.
Programs must emphasize practice in
those daily situations in which the
participants’ auditory comprehen-
sion is challenged. Such training
should include listening, decision
making and responding to represen-
tative speech messages.

Levels of auditory include:
• Awareness of sounds

(presence/absence)

• Identification of sound (labeling)

• Discrimination of speech sounds
(recognizing syllabic content)

• Comprehension of speech discourse
(understanding)

Lessons Should Include:
• Explanation and tainting or audi-

tory memory. (eg, remembering
names, association pratice, atten-
tiveness)

• Practice activities related to rhythm,
inflection, intonation and accent.

• Exercises in using contextual cues.

• Training in vowel recognition
since they are the strongest voiced
elements or speech.

You have seen a few samples of the
many practical materials included in
our book for cochlear implant users.
We hope these inspire you to guide
your patients to get the most out of
their implant technology. With work,
time, practice, and patience, each user
of a cochlear implant can gain
improved communication function.
Even those individuals who have worn
their speech processors for long periods
can and will realize improvement in
communication effectiveness by follow-
ing some  of the guidelines in our book.
Learning to take full advantage of the
potential of the device is a continuing
process. Encourage your patients to
recognize this.

Suggest that your patient and sig-
nificant others work together to
become better communicators by fol-
lowing some of the practice tips list-
ed. Recommend that they work on
their own using books on tape. If you
observe that they could benefit from
one-on-one audilogic rehabilitation
or they express the need, provide it if

you can, or have a list of community
resources readily available for them
to contact. Make it a point to regular-
ly distribute detailed information
about the local chapters of national
support groups including:

1. The Cochlear Implant
Association, Inc.,

2. Self Help for Hard of Hearing
People, Inc. and

3. The Association of Late Deafened
Adults.

Should you want your patients to
purchase their own workbooks, sec-
tions from the “Learning to Hear
Again with a Cochlear Implant: An
audilogic Rehabilitation Guide” are
available in two short workbooks. You
or your patients may access ordering
information by visiting our website:
www.hearagainpublishing.com or by
calling (512) 451-6633. Titles are listed
in References and Resources.

Good luck in this exciting adven-
ture of facilitating improved commu-
nication for your patients who use
cochlear implants, their families and
friends. It is a privilege to act as a
facilitator in this endeavor. We wel-
come your comments and suggestions
via e-mail at: hearagain@jump.net. •

Edited by:
Amy McConkey Robbins
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REFERENCES and RESOURCES:
1. Support Groups

Cochlear Implant Club International (CICI)
5335 Wisconsin Avenue. Suite 440
Washington, DC 20015-2034
(202) 895-2781

Self Help for Hard Hearing People, Inc. (SHHH)
7901 Woodman Avenue, suite 1200
Bethesda, MD 20914
(301) 657-2248 (Voice)
(301) 657-2249 (TTY)

Association of Late Deafened Adults (ALDA)
2600 W. Peterson Avenue., Suite 202
Chicago, IL 60659

2. Recommended Reading

Biderman, B. (1998). Wired for Sound, Trifolium Books, Inc.,
Toronto, Ontario, Canada.

Chermack, G.D. (1981). Handbook of Audiological Rehabilitation,
Springfield, IL: Charles C. Thomas.

Dungan, Marica (1997). Keys to living with hearing loss, Bethesda,
MD: SHHH Publications.

Romoff, A. (2000). Hear Again, N.Y.: Legague for Hard of
Hearing Publication.

Wayner, Donna S, (1998). Hear what you’ve been missing: How to
cope with hearing loss, Minneapolis, MN: John Wiley Publishing.

Wayner D.S. and Abrahakmson, J.E., (1998). Learing to Hear
Again with a cochlear Implant; Clinician Manual; A Personal
Journal; User’s Guide, Hear Again, Austin, TX.

3. Publication Sources

A.G. Bell Association for the Deaf
3417 Volta Place, NW
Wasington, DC 20007-2778 
(202) 337-5220 (Voice/TTY)

SHHH Publications
7910 Woodmont
Bethesda, MD 20814
(301) 657-2248 (Voice)
(301) 657-2249 (TTY)

Learing to Hear Again
1200 Madison Avenue
Austin, TX 78757
(512) 451-6633

Life After Deafness
6773 Starboard Way
Sacarmento, CA 95831-2413
(916) 392-5750 (Fax)

NIDCD Information Clearinghouse
National Institute on Deafness & Other
Communication Disorders
National Institute of Health
1 Communication Avenue
Bethesda, MD 20892-3456
(800) 241-1044 (Voice)
(800) 241-1055 (TTY)

4. Audio Books

Books on Tape, Inc.
(offers unabridged books on tape for rent)
(800) 252-6996

Educational Records Center
(offers a six cassette tape set, The Definitive
Encyclopedia of Sounds Effects, for sale)
(800) 438-1637

Micro Sound Product
(offers a four CD set, Sound Effects, for sale)
(707) 347-7662

5. Internet Sites and E-mail addresses

http://www.Cochlear Implant Forum
http:// www.CI@YORKU.CA
NIDCD Information Clearinghouse
http:// www.nih.gov/nided
nidcd@aerie.com (E-mail)
http://www.hearagainpublishing.com
hearagain@jump.net (E-Mail)

For up to date information on the
Ohio Speech-Language-Hearing Association,

go to www.ohioslha.org✧ ✧

✧ ✧



Sensory hearing loss is a chronic
condition that affects over 22 million
Americans.  Of these individuals, an
estimated 464,000 to 738,000 are severe-
ly to profoundly deaf (Blanchfield,
Feldman, Dunbar, & Gardner, 2001).
For many people with severe to pro-
found hearing loss, hearing aids and
assistive listening devices are not suf-
ficient to interpret environmental
sounds or to understand conversa-
tional speech (Larky, 2000).  One
option for many people who do not
optimally benefit from these devices
is a cochlear implant.  

Assessment
Cochlear implant candidacy is deter-
mined usually by an audiologist and
an otorhinolaryngologist, but the
input of other professionals, such as
speech-language pathologists, psy-
chologists, and educators, is often
sought.  The Food and Drug
Administration’s (FDA’s) guidelines
regarding cochlear implant candida-
cy state that a candidate must have
bilateral severe to profound hearing
loss, demonstrate limited benefit
from hearing aids, and be two years
or older, although one year-olds may
receive cochlear implants if they are
profoundly deaf (Zwolan, 2000).
Once these criteria are met, the next
step is a hearing evaluation, most
often performed by an audiologist.

Hearing evaluations help better
determine level of hearing loss, etiol-
ogy of hearing loss, benefit of hear-
ing aids, and/or if contraindications

for a cochlear implant exist.   An
absent or significantly malformed
cochlea, lack of a viable cochlear
nerve, radical mastoidectomy cavity,
co-existing conditions such as a
Central Nervous System disease that
would prevent benefit, active otitis
media (ear infection), and poor med-
ical health are all conditions that may
limit effectiveness and preclude an
individual from implantation of the
device (Kelsall, 2004). 

Surgery
Cochlear implantation involves a two
to three hour surgical procedure
(Hirsh, 2001).  A surgeon typically
makes an incision behind the pinna of
the ear to be implanted (Miyamoto,
Robbins, Iler Kirk, & Wagner-Escobar,
1997).  A well is created in the skull
where the internal components of the
cochlear implant device will be placed
and secured with bone-anchored, tie-
down sutures (Balkany, Cohen, &
Gantz, 1999).  A mastoidectomy
(removal of the cells of the mastoid)
(Martin, 1997) is performed.  The
mastoidectomy allows access to the
facial recess, an area between the
external auditory meatus (ear canal)
and the facial nerve.  The facial
recess is opened to visualize the
round window, which separates the
middle and inner ear regions (Pappas,
1998).  A cochleostomy, or obliteration
of the cochlea, is performed anterior
and inferior to the round window
membrane (Miyamoto et al., 1996).  A
small opening is created in the round
window and the electrode array of
the cochlear implant is inserted
through the round window.  The
electrodes enter and curl around the
cochlea (Balkany et al., 1999).
Approximately 4 to 6 weeks after
surgery, the external portion of the
cochlear implant, the speech proces-
sor, is programmed (Shapiro, 2000).

Treatment after Implantation
After a person receives a cochlear
implant, work is needed in order to
learn to listen with the new device.
A cochlear implant is not an instant
cure for deafness and, as a result,
requires a period of adjustment,
habilitation, or rehabilitation.
Cochlear implant users continue to
progress over time, but often need
input from a trained therapist to
reach higher level goals.  Therapists
can provide aural rehabilitation, or
training of auditory skills, for
implant users of all ages, from babies
to the geriatric population.

In addition to auditory skill training,
therapy after implantation can focus
on development of spoken speech and
language.  Articulation practice allows
improved precision of speech sounds
and increased overall intelligibility.
Language therapy can target difficult-
to-hear morphemes such as plural and
possessive endings, and improve
receptive-expressive semantic devel-
opment and word order.  

Teenagers: A Unique Population
One population of cochlear implant
recipients is teenagers.  Teenagers
who get implants for the first time
and teenagers who have had implants
since early childhood can both benefit
from auditory skills training.
Shramm, Seguin, and Fitzpatrick
(2002) found that 5 of 6 pre-lingually
deafened participants implanted as
adolescents were able to understand
open-set sentence information a year
after implantation. The challenge with
this population is to engage them
through activities that hold their inter-
est while targeting valuable auditory
skill development.  This can be done
by letting the youth participate in
some aspects of goal setting and
designing therapy activities that tar-
get goals but are fun to do.

Bosco, D’Agosta, and Ballantyne
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University Hospital Health
Systems, Cleveland, Ohio

Jane E. Prasse
University Hospital Health
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(1999) used small group rehabilita-
tion with adolescents to promote
communicative skill development
with other peers with similar degrees
of deafness, allowing the teenagers to
target social communicative goals
while interacting with a group of
peers.  These researchers found that
after treatment the participants were
better able to discuss personal expe-
riences and opinions and showed
increased skills in figurative, symbol-
ic, and semantic communication as
well as in conversational pragmatics.
The adolescents were motivated by
their peers and developed interper-
sonal relationships. 

Outcomes for Adolescents
Though all people with an implant
perform differently, certain traits
have been identified as being predic-
tors of optimal outcome.  Outcome is
defined differently for each patient,
with some outcome goals being the
desire to hear environmental sounds,
to be able to talk on the telephone, to
order in a restaurant, or to be function-
ally independently in an oral environ-
ment.  One difference is between peo-
ple who were prelingually deafened
(lost their hearing prior to learning to
speak) and those who were postlin-
gually deafened (who lost their hear-
ing after learning to speak).  Studies
show that people who lose their hear-
ing postlingually have better outcomes
due to a greater auditory memory for
environmental and speech sounds
(Kelsall, 2004).  As a result, one would
expect that a teenager with a progres-
sive hearing loss who lost his or her
hearing after learning to speak would
have a better prognosis than a person
implanted as a teenager who lost his
or her hearing prelingually.

Another aspect that can affect out-
come is the duration of deafness, the
length of time a person has been deaf.
A shorter duration usually correlates
with better outcomes, but it is impor-
tant that duration has been long
enough to allow for possibly recovery,
allow the patient to accept deafness,
and to determine if a person can
receive appropriate benefit with a
hearing aid (Kelsall, 2004). Children

implanted as adolescents have been
shown to develop greater open-set
recognition and sentence scores than
people implanted at an older age
(Fitzpatrick, Seguin, & Schramm,
2004).   One hypothesis for this would
be the shorter duration of deafness for
adolescents compared to adults.

Age at implantation has been iden-
tified as another factor that is impor-
tant when determining candidacy for
a cochlear implant.  Before a child
with or without hearing loss learns
to speak, a child listens and gathers
information regarding pitch, intona-
tion, loudness, speech sounds, words
and sentences (Rose, McAnally, &
Quigley, 2004).  A child with a severe
to profound hearing loss may not ben-
efit from auditory input, which in turn
can cause the child to develop spoken
language differently and in a different
amount of time than typically devel-
oping children.   Children who receive
a cochlear implant earlier have earlier
access to auditory input, which may
allow better learning of spoken lan-
guage (Kelsall, 2004).  Children may
be at a language learning disadvan-
tage if not implanted until adoles-
cence.  Though adolescents do make
gains with open-set tasks (Fitzpatrick,
Sequin, & Schramm, 2004) one may
expect an adolescent’s optimal out-
come prognosis to be lower than that
of a younger child.  

Zwolan (2000) suggested that
implanting young children presents
additional challenges, as pre-implant
assessment of speech and language
skills is more difficult and, post-oper-
atively, very young children have dif-
ficulty providing the conditioned
responses needed to appropriately
program, or “map,” the device.  With
the advent of neural response teleme-
try available through some cochlear
implant devices, which allows an
audiologist to confirm the integrity
of the device and confirm physiologi-
cal responsiveness in children and
adults unable to independently
report how they are hearing, maps
can be created without conditioned
responses.   Unlike young children,
teenagers often are reliable reporters
of how they are hearing.  Once a
teenager can reliably detect sound, he

or she can play an active role in pro-
gramming the device, increasing the
likelihood of an optimal program.

The following case studies examine
therapy activities used for teenagers
with cochlear implants at our facility. 

Case Study #1
“Kathleen” is a 15 year old female
who was identified as having a hear-
ing loss at eight months of age.  She
received hearing aids by 12 months.
Her family opted to learn how to use
Cued Speech and used this mode of
communication with Kathleen both at
home and at school.   According to the
National Cued Speech Association,
Cued Speech “is a sound-based visual
communication system which, in
English, uses eight handshapes in four
different locations (“cues”) in combi-
nation with the natural mouth move-
ments of speech, to make all the
sounds of spoken language look dif-
ferent.”  Cueing provides information
supplementary to speech-reading
information that helps a person with a
hearing loss to distinguish among
sounds that look the same on the lips.  

Kathleen is currently main-
streamed in a local public high
school.  Her transliterator attends
classes with her.  Kathleen and her
family decided to pursue a cochlear
implant around her 15th birthday,
with goals of improving speech intel-
ligibility and allowing Kathleen to
hear more in her environment.  After
a full team assessment, involving the
surgeon, audiologist, speech-lan-
guage pathologist, and learning spe-
cialist, Kathleen received a cochlear
implant.  Prior to her implant,
Kathleen engaged easily in verbal
communication, though she was
reliant on lip-reading and utilized
her transliterator at school.  She was
able to detect and discriminate long
and short vocal duration and dis-
criminate words of varying syllables
presented auditory only in closed set
choices of two.  When a closed set
was expanded, or if she was asked to
identify two words having the same
number of syllables, Kathleen’s accu-
racy was not consistent.  

Kathleen began speech-language
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therapy post implantation. From the
initial session, Kathleen was encour-
aged to contribute to her own thera-
py by learning to identify difficult
listening situations.  In therapy she
discussed situations at school that
were difficult to listen in and was
able to predict situations that would
be hard for her, for example, dinner
at a restaurant on prom night.  With
adolescents it is important to discuss
listening strategies to help the teen
manage the environment in a way
that enhances his or her listening
experiences.  This allows the youth to
become a better self-advocate as he
or she is approaching adulthood. 

Though drill exercises have value
in a therapy session, modifying age-
appropriate games to promote audi-
tory development allows a more nat-
ural and engaging avenue to practice
varying skill levels.  Common games
can be modified to target auditory
goals.  Kathleen initially showed suc-
cess with “Guess Who,” a game in
which each player asks yes/no ques-
tions in order to determine the other
player’s “mystery person.”  Kathleen
originally was presented with one or
two words auditory only, such as “red
hair” or “glasses.”  To assist in hearing
these words, words were presented
independently, at varying rates, or
with emphasis on a phoneme in the
word.  Kathleen listened for phonemes
and indicated which sounds she heard
in a word or phrase, even when she
was unable to identify the word or
phrase.   She quickly was able to iden-
tify the carrier phrase “does your per-
son have/wear” when it was present-
ed in an auditory modality with no
visual cues and subsequently interpret-
ed the whole phrase “does your per-
son have a big nose.”  If an adoles-
cent’s auditory skills are not yet at the
level of open-set recognition, this
game can be modified to a closed set
task.  For example, the child could be
informed that he or she will hear
either “hat” or “blue eyes.”

After mastering “Guess Who,”
Kathleen progressed to “Guess
Where,” a game in which she had to
learn to listen for and identify two
key pieces of information, a person
and a location, within a question pre-

sented without visual cues.  At first
Kathleen needed the sentence broken
down for her.  Instead of providing
“Is the mother in the family room,”
Kathleen needed to first listen for “Is
the mother.”  After she heard “Is the
mother,” she would then listen for
“Is the mother in the family room.”
With practice and increased auditory
skills, Kathleen became able to listen
for the key words presented as a full
unit.  This game is a closed set task,
as the client listens for only a limited
number of people and room names.  

After success with the closed set
tasks, Kathleen began working on
“Taboo,” a game which is an open set
task.  In this game, a player must
describe a word so that the other player
can guess the word, however, each card
provides three words the describer can
not use to explain the word.   Kathleen
was first presented with an auditory
only description of the word she was to
guess.  The description increased in
length as her auditory skills increased.
If Kathleen could not interpret the
description after the first or second rep-
etition, the description was first broken
down to the phrase level and ultimate-
ly to the word level if needed.  When
the description was simplified, the rate
of presentation was varied.  Kathleen
focused on acknowledging any
sounds or words within the phrase
that she could identify.  This practice
ultimately helped her in real life situ-
ations as she learned strategies for
listening.  For example, her ability to
pick out key vocabulary may aid in
her comprehension of a conversation,
in which she misses a few words.  At
this time, Kathleen requires multiple
repetitions of key phrases within a
sentence, and occasional repetition of
individual words, but is usually able
to identify the beginning of the sen-
tence (for example, “it is an animal,”
“ you wear it,” “it has a” “you eat
this with”) without repetition.  

Kathleen is currently almost six
months post initial stimulation of her
cochlear implant.  She has attended
speech therapy services targeting audi-
tory skills training once a week as well
as 45 minutes of speech therapy at
school per week.  Kathleen has made
great gains with her cochlear implant

and continues to show improvement
weekly.  When provided a category
such as “things that are hot,” Kathleen
is able to identify single words pre-
sented auditory only with approxi-
mately 80% accuracy.  When presented
with three single words from a closed
set of 12 and asked to repeat back the
words in the order she heard them
(auditory memory), Kathleen is accu-
rate on 75% of trials.  

Three months post initial stimula-
tion, Kathleen demonstrated
increased ability to identify sounds
in a sentence or phrase presented
auditory only, even when she could
not identify the actual word she was
hearing.  For example, she might not
have been able to consistently identi-
fy “cheese” but was able to identify
that she heard an /i/ and /z/ sound.  

Kathleen continues to demonstrate
increased auditory skills.  A teacher
at school noted she asked the class a
question and Kathleen responded
while looking down, having not read
the teacher’s lips.  Kathleen enjoys
her ability to follow along in a para-
graph that the teacher is reading out
loud.  She also is beginning to
explore music, something she has
never been able to appreciate in the
past.  Kathleen is a teenager who was
successful academically with use of
hearing aids and Cued Speech.  In
addition, she and her family chose to
pursue a cochlear implant and is she
demonstrating gains with the device.
She plays an active role in determin-
ing her therapy goals by identifying
difficult listening situations.  She also
has been able to enjoy therapy while
maximizing her auditory potential.

Case Study #2
“Ken” is a 16 year old who returned
for auditory skills training though he
had not received speech therapy serv-
ices since childhood.  Ken lost his
hearing pre-lingually and received his
cochlear implant at the age of 2.  He
attended speech therapy for years and
was eventually discharged due to his
successful ability to listen and com-
municate orally.  At a mapping, his
audiologist recommended meeting
with a speech-language pathologist to
confirm that Ken was optimizing his
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potential with his cochlear implant.
Upon evaluation, it was noted that
Ken had reduced auditory memory
skills as well as difficulties with tele-
phone use.  Practice conversations on
the phone during the evaluation
revealed that reduced auditory mem-
ory was playing a role in communica-
tive failure on the telephone.  For
example, Ken could easily arrange an
outing to the movies during a mock
phone conversation, but had moder-
ate difficulty when the caller present-
ed him with a list of items to pick up
from the grocery store.  

Ken and his mother were not inter-
ested in pursuing traditional speech-
language therapy at the time of the
evaluation.  They did show interest in
targeting further development of
auditory skills.  Similarly to Kathleen,
Ken was given a role in guiding his
personal therapy by allowing him to
describe situations that were difficult
for him as well as learning to identify
what made a particular situation dif-
ficult.  Therapy consisted of develop-
ing communication strategies to help
Ken create ideal listening environ-
ments independently.  Some strate-
gies included positioning during con-
versations to best see a speaker’s
face, proximity to a speaker, and
turning off sources of background
noise such as the television.

Ken’s greatest interest was in
developing better phone skills.  He
lacked confidence in his ability to hear
on the phone and as a result avoided
answering the phone. Auditory mem-
ory tasks were performed first in an
auditory drill approach.  After he
showed improved success with audi-
tory memory in a drill, auditory mem-
ory tasks were incorporated into his
telephone listening therapy. Telephone
listening therapy was conducted with
two real phones in close proximity to
each other.  Conversations were con-
ducted on the phone, sometimes with
a declared topic and other times with
no previously discussed topic, as
would occur in a real telephone situa-
tion.  After each conversation, commu-
nicative breakdowns were discussed.
The goal was to identify what made
the listening situation difficult and to
identify solutions to use should this
situation occur again.  For example, it
was quickly noted that Ken replied
“what” any time he did not under-
stand something.  Though asking for
repetition is a good and appropriate
way to get clarification, Ken found he
did not always understand it on the
second presentation either.  Problems
identified by Ken were that the
speaker was too quiet, or that the
speaker spoke too quickly.  Ken was
then instructed to direct the speaker

on how to communicate to make the
situation easiest for him.  For exam-
ple, instead of just saying “what,”
Ken would say “could you say that
again slower?”  By teaching commu-
nication strategies, Ken learned to be
a better advocate for himself in lis-
tening situations.  He developed the
confidence to use the phone because
he learned a set of tools to make
phone calls seem less threatening.

Conclusion
Therapy is needed for teenagers with
cochlear implants.  It is important to
give teenagers a role in determining
the course of their therapy.  An
emphasis on communicative strate-
gies is one way to allow youth to take
an active role in promoting better lis-
tening and communication.  Using
modified games or targeting an inter-
est such as telephone use helps
engage teens in therapy while contin-
uing to focus on their communicative
strengths and weaknesses.  Whether a
teenager has had a cochlear implant
since early childhood or has recently
acquired one, auditory training can be
a beneficial tool to promote increased
communicative success and self-advo-
cacy into adulthood. •

Edited by: Monica Gordon Pershey
and Laura W. Kretschmer
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The Evolution of Services
At the Cincinnati Public Schools,
Audiology Services are an integral part
of the Department of Student Services.
The three audiologists serve with all of
the public schools, non-public special
placement schools, auxiliary schools
(primarily parochial schools), pre-
school diagnostic teams, and itinerant
preschool teams.  Although everyone
reading this journal understands that
hearing aids do not "fix" hearing loss,
our greatest challenge is showing
teachers how hearing impairment
adversely impacts a child's ability to
fully participate in the curriculum and
social development.  Table 1 shows the
growth of audiology services in terms
of "the numbers."  

We provide services within the
guidelines of the Ohio Department of
Education's Operating Standards
(Section 3301-51-01).  These stan-
dards require that audiology include
six distinct service components. Our

diagnostic assessments include using
Otoacoustic Emissions and behav-
ioral testing to assess hearing sensi-
tivity.   Speech discrimination ability,
acoustic immittance and otoscopy are
used to assess middle ear health;
observation (both structured and
overview) to assess instructional
impact, D.I.B.E.L.S. (Dynamic
Indicators of Basic Early Literacy
Skills)1 benchmark assessment; and
acoustic analysis of classrooms.  

Our speech-language pathologists
are our major support in each build-
ing for identification of students who
are suspected of having educational-
ly significant hearing problems.
They conduct screenings on each stu-
dent receiving their services and as
requested by their building interven-
tion teams.  The audiologists review
screening results for more than 2,000
students and follow-up with families
to help guide treatment and medical
follow-up.  Our speech-language
pathologists also provide direct serv-
ice for the habilitative activities that
are identified through the education-
al audiology evaluation.  

Amplification, Assistive Listening
Devices, and Classroom Instruction
We offer a broad variety of assistive
listening and amplification devices.
Each assistive listening device (ALD)

uses a teacher transmitter, commonly
referred to as teacher microphones.
Receiver/transducers come in a wide
variety of configurations.  Whole
classroom ALDs have either receivers
that are separate from the sound-field
speaker (transducer) or receivers
enclosed in the same casing as the
speaker.  While most of our classroom
ALDs use FM transmission, we have
recently started using systems with
infrared transmission. Whole class-
room ALDs are generally used when
there is need to overcome difficulty
related to noise and distance from the
speaker.  Desktop assistive listening
devices are used in classrooms to
overcome problems related to noise,
distance from the speaker, and rever-
beration for a single listener or small
group of listeners.  Individual amplifi-
cation and assistive listening devices
come in a variety of forms but are all
used to provide a direct auditory signal
from the teacher to a specific student.
These include receivers with head-
phones, ear-level amplification with FM
receivers, and ear-level FM receivers.  

Channel changeability of these per-
sonal devices provides audiologists
with the ability to use FM signal
reception without changing devices as
multiple students move throughout
the same and proximal spaces within
a school.   The advent of programma-
ble and now digital technology allows

SCHOOL FORUM - 
Cincinnati Public School (CPS) Audiology Services

TABLE 1

School
Year

2000-01

2001-02

2002-03

2003-04

Number
of

Schools
Served

55

53

69

82

Number
of

Students
Served

192

203

236

264

Number
of

Students
Evaluated

no data

59

108

124

Number
of

Screenings
Reviewed

1869

2365

2368

2278

Number
of

Audiology
FTE's

1

1

2

3

CPS
Average

Daily
Attendance

40167

38173

37708

36995

Percentage
of Students

with
Disabilities

14.7

16.2

16.9

17.0

1 Good, R.H., & Kaminski, R.A. (Eds.).(2002) Dynamic Indicators of Basic Early Literacy Skills (6th ed.). Eugene, OR: Insititute for the
Development of Educational Achievement.  Available: http://dibels.uoregon.edu/ 
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us to use a relatively small number of
hearing aid systems with FM
receivers that are flexible to fit a broad
range of hearing losses for use at
school.  It would be ideal if all of our
students needing personal amplifica-
tion had properly functioning hearing
aids that reliably fit acoustically and
mechanically.  If this were the case,
educational audiologists could focus
on providing an acoustical setting for
the best possible use of the students'
amplification and on the habilitation
of effects of hearing impairment.
Unfortunately this is not the case, as
many of our students who have been
fitted with personal hearing aids do
not maintain them long enough to
rely on their use on a consistent, long-
term basis at school, when personal
hearing aids are not available, we pro-
vide school amplification that match-
es the recommended personal hearing
aid fitting targets.

As educational audiologists, we
work directly with parents, deaf edu-
cation certified teachers and speech
language pathologists in developing
goals, objectives, and services needed
to guide each student toward achiev-
ing age-appropriate curriculum stan-
dards.  We look at obstacles that limit
deaf and hard-of-hearing students
from accessing instruction and imple-
ment accommodations to remove bar-
riers, whether in the school environ-
ment, in teaching strategies, and/or in
instructional aids and materials.  In
working with our students we help
them understand their hearing limita-
tions and strengths, to grow in respon-
sibility of caring for their own assistive
devices, to become self-advocates, and
to become knowledgeable in technol-
ogy and about laws designed to pro-
vide equal access for them.

Use of Cochlear Implants at School
Like most public school programs we
also have students who have
received CIs.   As a result,  we con-
tinue to review the variety of meth-
ods we use to provide the recom-
mended +20 dB level of instructional
volume over background noise; a sig-
nal to noise relationship that is par-
ticularly critical for successful CI use
in the classroom. To help students
with CIs, we first evaluate the

acoustic environment for reverbera-
tion and noise sources not dependent
on the occupants of the space.   Then
we examine the physical set-up of
the classroom and the teacher’s man-
agement strategies and teaching
style.  Only after these aspects are
considered can we focus on assistive
listening devices (ALDs) that meet
the need to provide the + 20 dB sig-
nal advantage and yet are appropri-
ate for a student's ability, degree of
mobility, and compatibility with their
CI speech processor.  All of our stu-
dents using cochlear implants now
have ear-level speech processors.  We
use both sound field (desktop) ALDs
and direct audio input FM receivers.
The most recent advancements in
direct audio input FM receivers allow
us to check the FM reception and elim-
inate noise associated with termination
of the FM transmission.  Fitting a
direct-input receiver requires a high
level of commitment and cooperation
on the part of the teachers.  The balance
between the environmental and FM
signals in the speech processor must be
considered in determining the effec-
tiveness of a direct FM device.  While
we do not currently map speech
processors, our students have highly
proficient clinical audiologists who
conduct the programming.  This allows
us to consider the direct audio input
FM option.  Training of teachers and
being flexible in our services are keys
to successfully serving these students.

Currently, we serve eight students
who have received cochlear implants.
There are few common threads among
these students other than each of them
has had CI surgery.  Each student has
an individualized education plan
which includes speech-language serv-
ices, a deaf education intervention
specialist’s services, audiology servic-
es, and accommodations.  Age of
implantation varies from 2 years to 16
years of age.  

Descriptions of the CI Students
One seven-year-old female student
had a failed implant secondary to the
effects of meningitis prior to moving
into our district at age 4.  Her mother
preferred that she not be re-implant-
ed or undergo another surgical pro-

cedure to have the implant removed.
She vocalizes when expressing
strong feelings or to gain the atten-
tion of a hearing person but uses
manual communication proficiently
and is in a total communication pro-
gram with inclusion for some aca-
demic instruction.  One 14-year-old
male student was implanted at the
age of five. He had a body-style
speech processor until this school
year.  He brought the body-style
processor to school less than 50% of
the time.  He was excited to get the
ear-level his speech processor at the
beginning of the year but now
removes it when not in class.  Because
of the model and age of the internal
component, he cannot use the most
current processing strategies.  This stu-
dent is tri-lingual and is a proficient
speechreader.  He is fully included
with hearing students for all instruc-
tion and has a sign language inter-
preter and support from a deaf educa-
tion teacher to continue his success in
the general education classroom.  

Two female students with CIs
transferred into our district this
school year.  One, in the first grade,
is 8 years old and an auditory-oral
communicator, has binaural
implants, and is fully included in
general education with support serv-
ices.  The other, in the second grade,
uses total communication and prefers
simultaneous speech and sign lan-
guage expressive language.  Her
family also uses total communication
and she receives reading, science,
and math instruction in the general
education classroom with a sign lan-
guage interpreter.    

Two male teenagers were recently
implanted.  Both are prelingually
hearing impaired.  The 16-year-old
student has binaural deafness, mild
cognitive impairment, and a signifi-
cant emotional disability.  He uses
total communication and his speech
is intelligible for social communica-
tion to familiar listeners.  His emo-
tional stability appears to be a factor
in the amount of time he wears his
speech processor.  At school, he
wears the speech processor for up to
one hour. The 13 year old has an
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asymmetrical hearing loss with a
severe-moderate upward sloping
sensorineural hearing loss in his bet-
ter hearing ear.  He also uses total
communication but uses only speech
with peers and adults who do not
sign.  This student wears his speech
processor when it is working but has
had an above average number of
problems with cord malfunction.
When wearing the implant, his voice
quality is more natural and his
speech is intelligible to unfamiliar lis-
teners for all but new vocabulary.
Both of these teens are continuing
with “fine tuning” their speech
processors at their implant center.

Our most successful implant user
is an eighth grade female student
who was post-lingually deafened.
She has other learning/memory
weaknesses and was in a self-con-
tained auditory-oral classroom 50% of
her school day in elementary school.
While she had a hearing impairment
when entering school, her hearing did
not begin to fluctuate dramatically
until she was in the fifth grade.  She
had sudden onset deafness without
return of any useable hearing and
began using sign language in the sixth
grade.  She received her implant in
the seventh grade and was soon able
to complete open-set discrimination
tasks.  Her voice quality, articulation,
and conversational language are age
appropriate.  This student is fully
included with supportive tutoring
and is highly perceptive in her ability
to recognize difficult listening situa-
tions.  She uses direct audio input
FM with her speech processor for
large group instruction but prefers
not using the FM system for small
group instruction and student dis-
cussion activities.

Our most recently implanted deaf
student is four years old and is
severely developmentally delayed.
Prior to entering preschool, he had
not used amplification so his school
hearing aids were his first experience
with amplification.  He is just begin-
ning his mapping sessions and it is
uncertain how he will progress in
light of his non-auditory disabilities
and only partial insertion of the elec-
trode array into the cochlea.

While we have a small number of
students with cochlear implants in
our district, the level of success
appears to be tied to factors reported
in the literature and the factors con-
sidered in determining optimal can-
didacy.  These factors include post-
lingual deafness, cognitive level,
physical wellness, family commit-
ment, and desire of the child to use
hearing as a primary mode in com-
municating.  Since school is one of
the important natural environments
for children, we would like to be
more actively involved in providing
data to the implant centers that
would facilitate the clinical processes.  

The Ohio Cochlear Implant Task
Force is currently developing prac-
tice guidelines that will assist in clar-
ifying the schools’ role in collaborat-
ing with implant centers and the chil-
dren we both serve.  There are many
students who, by audiometric crite-
ria, would be candidates for cochlear
implantation,  such as students who
have profound deafness, who have
not benefited from amplification, and
whose families have not learned sign
language.  These are also the children
that implant centers reject due to lack
of compliance with pre-implant
appointments and do not have fami-
ly support for intensive verbal com-
munication practice at home.
Another half of our families whose
children are deaf appreciate and
value the benefits of  Deaf Culture
and choose not to pursue cochlear
implantation as an option.

Conclusion
Although most students receiving
audiology services have hearing
impairment, many also have other
disabilities such as learning disabili-
ties, cognitive delays, visual impair-
ments, or autism.  Some students we
serve have unilateral hearing loss,
poor auditory comprehension of lan-
guage, attention deficits, temporary
hearing loss, or effects of past hear-
ing loss.  We assist school teams in
determining accommodations and
assessing the benefit of using assis-
tive listening devices, along with the
intervention process.  Our audiolo-

gists maintain the district audiomet-
ric equipment, participate in a vari-
ety of administrative and teacher-
based committees, consult with
teachers and the Human Resources
Department to assist in accommodat-
ing hard-of-hearing, deaf, and voice
disordered staff.  Like all audiolo-
gists, we continuously review tech-
nology changes, amplification strate-
gies, therapeutic materials, test tech-
niques, funding sources, and laws
and regulations that impact our stu-
dents and field of expertise.  The
"educational" in educational audiolo-
gist means that we must also contin-
uously update our knowledge of aca-
demic curriculum and standards,
teaching techniques, and district and
Ohio Department of Education poli-
cies and documentation.

Being audiologists in the
Cincinnati Public Schools is both
rewarding and frustrating.
Rewarding because we are included
in teams with families, we get to see
our students blossom in their daily
lives, we receive administrative sup-
port allowing us to provide the high-
est level of technology available, and
we feel appreciated for our work.
Frustrating only because we would
like to do more for our students and
families, many who have obstacles of
daily survival in their lives. We close
this report by sharing one of our
most unusual activities as education-
al audiologists.  We teach individual
science classes to fourth and fifth
grade students as a means of intro-
ducing and reinforcing students'
knowledge of hearing conservation
and noise pollution.  This gives us
the opportunity to experience class-
room teaching, to reach out to many
more students, and to practice class-
room management techniques.  Last
year we started a poster contest for
Better Hearing and Speech Month
with some of the classes we taught.
The students voted on their favorite
posters for impact of the message
and overall appeal.  Here are the
winner and runner-up posters. (Please
see following pages for posters.) •

Edited by: Beth D’Amico and
Laura W. Kretschmer
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The theme for the next issue of Hearsay is Literacy. The
Guest Editor for this issue is Jo-Anne Prendeville, Ph.D.,
of the University of Cincinnati. In the past decade ASHA
has published a number of position statements, technical
reports, and guidelines for the roles and responsibilities
of speech-language pathologists with respect to reading
and writing. Professional competencies related to literacy
are recognized in the ASHA Scope of Practice statement and
the Code of Ethics. Speech-language pathologists and audi-
ologists are obliged to address prevention of literacy difficul-
ties, identification of children, adolescents, and adults with
reading and writing problems so that they may receive
appropriate attention, assessment of reading and writing
abilities as related to spoken communication, academic
achievement, and functional and adaptive behaviors, provi-
sion of effective intervention for problems involving reading
and writing, documentation of outcomes, and provision of
information and assistance to families, general education teach-
ers, and other service providers.

In recognition of this broadened scope of practice, this
theme evokes a wide range of subject matter. We are
interested in submissions from speech-language patholo-
gists and audiologists whose professional practice has
included interventions with preschool and school age
children, adolescents, and adults. We invite research and
observations conducted by speech language pathologists
and audiologists regarding children and adults’ initial
acquisition of literacy skills as well as the rehabilitation of
literacy skills in children and adults who have sustained
loss. Speech-language pathologists and audiologists are
invited to share their specialized knowledge related to the
nature of literacy, including spoken-written language rela-
tionships and reading and writing as tools for communi-
cation and learning, typical development of reading and
writing, literacy difficulties that coexist with spoken lan-
guage disorders, and clinical methods for targeting recipro-
cal spoken and written language enhancement. Possible
topics include but are not limited to:

• Interventions related to reading and writing in chil-
dren and adolescents are essentially collaborative in
nature. Speech-language pathologists and audiolo-
gists work collaboratively with families, teachers, and
other professionals to meet the literacy learning needs
of preschoolers, school age children, adolescents, and
adults with disabilities.

• For school-based speech-language pathologists and
audiologists, a focus on literacy has occasioned inter-
actions with students who are in the mainstream and
not identified as having disabilities, but who may be

In The Next Issue
struggling or are at risk for difficulty mastering the
language and literacy demands of the curriculum.
Prevention, assessment, and intervention strategies
may be reported.

• Reports of techniques or practices used to enhance
phonological awareness and reading skills such as
decoding, phonics, comprehension, and fluency

• Reports of techniques or practices used to enhance
written language, including spelling

• Innovations in preprofessional development as might
take place in graduate degree programs or at student
teaching sites as well as innovative in-service and
other professional development practices

• Information about literacy conferences, professional
organizations in literacy, and Internet resources

• Information on efforts such as Reading Recovery, The
National Reading Panel, and Reading First

• Observations on the nature of literacy needs in popu-
lations served by speech-language pathologists and
audiologists, such as persons with learning disabili-
ties or phonological impairments

• Literacy assessment instruments 

• Providing literacy services for bilingual children and
adults, interfacing with English as a Second Language
and other programs, and providing services that are
sensitive to linguistic and cultural diversity

We invite you to submit articles pertinent to this theme,
to seek out others who might be interested in writing, or to
contact the column editors who are listed in the front of
this journal to discuss your ideas. As always, we welcome
submission of any research that would be of interest to our
readers whether it relates to the theme for the next issue or
not. Please send submissions for the next issue by e-mail to
prendejw@email.uc.edu, by surface mail to Dr. Jo-Anne
Prendeville, University of Cincinnati,  OH 45267-0379, or
by FAX at 513-558-8500. Phone inquiries are welcome at
513-558-8517. To send letters to the editor or to volunteer to
serve as a column editor, forward correspondence by e-
mail to Dr. Laura W. Kretschmer, Managing Editor, at
laura.kretschmer@uc.edu, by surface mail to Mail Location
379, University of Cincinnati, 45267-0379, by FAX to 513-
558-8500, or by voice to 513-558-8514.

Monica Gordon Pershey, Ed.D.

Associate Editor
mgpershey@att.net




