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The purpose of this article is to inform researchers and prac-
titioners about potential challenges in the selection, adminis-
tration, and interpretation of results of measures of vocabu-
lary assessment when working with deaf and hard-of-hearing
children. This article reviews methods that can be used to
assess vocabulary of children through the age of 5 years, in-
cluding naturalistic observation, parent report measures, and
standardized vocabulary tests. The authors also describe pro-
cedures to assess word-learning processes available to chil-
dren to facilitate vocabulary acquisition. General cautions
regarding the use of assessment tools with deaf and hard-
of-hearing children are reviewed, as well as cautions for speci-
fic assessment measures. Finally, based on available research,
suggestions are offered regarding what each assessment test
can tell us about deaf and hard-of-hearing children’s vocabu-
lary development.

“From the moment deaf children are placed in school
settings, language development is a primary educational
goal. The accurate and authentic assessment of a deaf
child’s language proficiencies and language develop-
ment is crucial” (Jamieson, in press). In recent years,
language assessment has become especially challenging
as deaf and hard-of-hearing (D/HH) children are en-
rolled in intervention programs at increasingly younger
ages.! Concurrently, vocabulary has become the corner-
stone of language assessment for researchers and teach-

ers of young children with hearing loss because it is ap-
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propriate from the earliest stages of language develop-
ment. This article focuses on methods and tests that can
be used with these young children to assess vocabulary
development. It extends and complements recent stud-
ies that consider issues of assessment of overall language
development of school-age D/HH children (Easter-
brooks & Baker, 2002; Jamieson, in press; Moeller,
1988).

As with all language assessments, vocabulary assess-
ments of individual children are important for estab-
lishing baseline competences, developing educational
goals, designing appropriate educational interventions,
documenting progress, and evaluating the effectiveness
of language intervention. Another advantage of vocabu-
lary assessments for individual children is that compa-
rable assessments are frequently available for a variety of
language learning environments (e.g., spoken and/or
signed English). On the group level, researchers and ed-
ucators use assessments to determine the effectiveness
of particular interventions (e.g., universal newborn
screenings, Mayne, Yoshinaga-Itano, Sedey, & Carey,
2000a; cochlear implants, Blamey et al., 2001) and to
consider the effects of variables on language develop-
ment (e.g., parental involvement in education, Calderon
& Naidu, 2000; Moeller, 2000).

Fortunately, a wide variety of assessment techniques
are available to assess vocabulary. Each has strengths and
weaknesses of which professionals need to be aware in
order to make informed decisions about assessment
practices. Prior to reviewing the different assessment

techniques, three areas of caution are addressed that
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generally apply to all of them: the language environ-
ment, the examiner, and the validity of the results.

The Language Environment

The language input that a D/HH child receives across
contexts (home, school, and community) and over time
can create a challenge when choosing an assessment tool
(Jamieson, in press). Because of variation in input, it
may not be clear whether vocabulary should be assessed
using spoken English or another spoken language,
American Sign Language (ASL), or simultaneous com-
munication (SC; i.e., spoken English and Manually
Coded English Systems, MCE). Many D/HH children
are exposed to more than one language during their
childhood (Coryell & Holcomb, 1997; Spencer, 2002).
The communication system that parents use with their
children in the home may differ from the one used in the
children’s school. For example, hearing parents may
communicate in English or another spoken language at
home (e.g., Spanish) while their D/HH children are
taught using a sign system at school (MCE or ASL). The
5% of deaf children who are born to deaf parents are
likely to have consistent exposure to ASL at home from
the time of birth, but may be enrolled in schools where
they are exposed to signed or spoken English. Other
sources of change in language input instigated by the
family include the family’s moving from one school dis-
trict to another where the options for educational pro-
gramming differ, parents’ changing language systems to
better meet their family’s communication needs, and
D/HH children’s receiving cochlear implants. Clearly,
the goal of the assessment must be considered while
choosing an assessment tool. If the goal is to determine
how much language a child has acquired overall, then a
child who is exposed to different language environments
needs to be assessed in all languages (Jamieson, in press).
On the other hand, if the goal is to assess how well a child
would function within a classroom using a specific com-
munication modality, then assessment of the child’s vo-
cabulary in that modality or language is sufficient.

The Examiner

Vocabulary assessment is dependent not only on the ad-

equacy of the instrument used (to be discussed exten-

sively later), but also on the examiner’s ability to use the
instrument accurately. To ensure accuracy during test-
ing, the examiner must be fluent in the language of the
D/HH child. Unfortunately, a qualified professional
who is fluent in a given language system (e.g., ASL or
Spanish) may be unavailable. The use of an interpreter
during assessments to solve this problem can create ad-
ditional complications ( Jamieson, in press). The inter-
preter may not understand the “baby signs” of a young
child, the D/HH child may have an altered perfor-
mance with the presence of an additional person in the
room, and the standardization of the administration of
the test may be jeopardized when assessment questions
are translated into another language.

Additional problems occur when the examiner does
not have extensive knowledge of the language of D/HH
children (Easterbrooks & Baker, 2002). Underestima-
tion of vocabulary may occur if the examiner is not fa-
miliar with D/HH children’s poorly signed or spoken
words. Overestimation of vocabulary may occur when
the children’s answers are based on nonverbal cues (e.g.,
facial expression) or imitation.

Parents play the role of the examiner for some as-
sessment techniques. These include survey-type tests
in which parents indicate whether their children know
specific vocabulary words. However, parents may not
be “experts” in the language used most frequently by
their children (e.g., sign) and thus may not be in a po-
sition to record accurately their children’s expressive
and receptive vocabularies. Alternatively, some parents
seem to be prone to granting their children “credit” for
vocalizations and gestures which are not true words
(Spencer, 1993). Each of these scenarios may result in
either an under or overestimation of the D/HH child’s
vocabulary.

Validity of Results

Assessment techniques are only useful to the extent that
they measure what they purport to measure (called con-
current validity). This review reports research that in-
dicates that there are techniques that will result in a
valid assessment of a child’s current vocabulary knowl-
edge if administered by an informed examiner. How-
ever, the predictive validity of vocabulary assessments is

largely unproven. Therefore, assessment results should
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not be interpreted as measuring children’s potential for
vocabulary growth.

In summary, many D/HH children have been ex-
posed to more than one communication system during
their formative years of language development. Although
the ideal approach to vocabulary assessment is one that
takes into consideration all of the spoken and signed lan-
guages to which a child has been exposed, often there are
neither assessment tools nor examiners qualified to con-

duct assessments in all of these languages.

Instruments Available for Vocabulary

Assessment

The majority of vocabulary assessments focus on esti-
mating the number of words a child knows. The size of
a child’s lexicon is assessed either receptively (i.e.,
words understood) or expressively (i.e., words pro-
duced). Because of the variety of language systems used
by D/HH children (e.g., spoken English, MCE, and
ASL), a word is typically defined as any recognizable
conventional, arbitrary (i.e., linguistic) symbol. Three
methods are available to measure vocabulary size: lan-

guage samples, parent-teacher report, or direct testing
of the child.

Naturalistic and elicited language samples

Language samples are frequently the cornerstone of
language assessment (Easterbrooks & Baker, 2002). Al-
though typical language samples consist of 100 utter-
ances, there is evidence that reliable assessments should
include two to three times that number (Muma, 1998).
They can be collected in a variety of settings (e.g., dur-
ing free play or during a structured situation, such as se-
quenced pictures or picture books) and with a variety of
language partners (e.g., parent, teacher, researcher). Vo-
cabulary can be measured by counting the number of
different words used by the child (a measure of the
breadth of vocabulary knowledge) or the total number of
words (a measure of verbosity) (Watkins & Kelly, 1995).
Type-token ratio (number of different words/total
number of words), a third unit of measurement some-
times calculated, does not seem to be a sensitive measure
of individual differences in lexical abilities (Watkins &
Kelly).
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Cautions. Language samples can provide descriptive in-
formation about a child’s vocabulary. However, research
with hearing children suggests that language samples
fail to provide valid information about the breadth of
vocabulary knowledge for young children, especially
during early development (Fenson et al., 1994). During
the early stages of vocabulary development, individual
words are infrequent and their occurrence is unpre-
dictable. In addition, many words occur only in specific
contexts that may not appear in the data collection
session. Consequently, Bates, Bretherton, and Snyder
(1988) concluded that language samples from hearing
toddlers during the second year of life did not show
sufficient internal reliability and failed to predict later
language development.

There are several areas of concern that are specific
to obtaining language samples of D/HH children who
are acquiring signs. First, the language ability of the
child’s interactive partner may affect the quantity and
quality of the language used in the language sample.
D/HH children acquiring signs frequently do not share
a common language with their hearing parents. There is
a wide variation in the ability of hearing parents to sign
to their children, with many parents only using sign
rarely, if at all, with their children (LLederberg & Ever-
hart, 1998; Mayberry, 1992; Spencer, 1993). In the lat-
ter cases, parents may be unable to scaffold interactions
with formal language that elicit their child’s optimal
language performance. In addition, D/HH children
may rely more on nonverbal communication than lan-
guage when interacting with partners who do not un-
derstand their language. As a result, although hearing
parents and D/HH children may engage in interactions
that are characterized by creativity and affection, these
interactions may not provide the opportunity for chil-
dren to demonstrate the extent of their language abili-
ties (Everhart & Lederberg, 1991; Lederberg & Prez-
bindowski, 2000).

The context for language samples may also affect
their validity. Research suggests that signing during free
play occurs infrequently, even by experts in sign lan-
guage such as deaf mothers (Harris, 1992). Playing with
toys makes sign language communication a challenge
because of the need to divide visual attention between
the objects and the communication (Harris). In addi-

tion, extensive signing is incompatible with using hands
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to play with toys, thus leading to an underestimate of a
child’s vocabulary development.

Another challenge inherent in collecting naturalistic
language samples is the logistics of recording, transcrib-
ing, and analyzing the language sample. Capturing lan-
guage behavior (especially when signed) on videotape
requires elaborate equipment set-ups, usually including
more than one camera so that most of the signing can be
seen. Although the collection of these language samples
has become relatively common in laboratory settings,
this arrangement can put the child and communication
partner in a restricted and atypical context. Further-
more, once a language sample is obtained, special skills
are required to interpret and transcribe the range of ex-
pressive communication systems that a young signing
child may be using (e.g., spoken English, MCE, ASL,, or
a combination of these).

Words spoken by young D/HH children usually are
difficult to understand, thus making recorded speech
extremely difficult to comprehend due to the somewhat
degraded signal obtained through videotape. These two
factors often make transcription unreliable if not impos-
sible without special audio equipment that includes mi-
crophones on the adult or the child to improve the
recording quality (Julia Davis, personal communica-
tion, 2001).

Finally, the time involved in analyzing language
samples can be cost prohibitive. Transcribing a 30-min
language sample of a hearing child takes approximately
3 to 10 hours (Fenson et al., 1994). Transcribing both
oral and signed languages requires even more time, es-
pecially if the child’s oral speech is poor (Lederberg &
Everhart, 1998).

Research with D/HH children. Research indicates that
the validity of vocabulary assessment through language
samples varies with context and age. As with hearing
children, language samples of D/HH children in early
language development (i.e., with lexicons of fewer than
50 words) obtained in free play with mothers seem to
underestimate the children’s lexical knowledge and do
not correlate with other measures of language (An-
derson & Reilly, 2002; Shafer & Lynch, 1981; Spencer,
1993). One study suggests that this type of language
sample may be more appropriate for older preschoolers.
Nicholas (2000) found that, while word diversity re-

mained at the same low level from 12 to 30 months, the
number of different words that 43 oral deaf children
used in a 30-min episode of free play with their mothers
increased from 30 to 54 months. In addition, word di-
versity correlated with the children’s language ages on
the communication domain of the Vineland Adaptive
Behavior Scales. However, this latter finding could be
due to the wide chronological age range of the children
(12 to 54 months), rather than the validity of the word
production scores.

Structured-elicited language samples of D/HH
children with skilled partners (either researchers, teach-
ers, or mothers who are fluent in the children’s lan-
guage) may have more validity than free-play samples.
The signed word production (both number of different
words and total number of words) of deaf 4-year-olds
with a researcher using a picture book to elicit language
has been found to correlate with the children’s scores
on a standardized receptive vocabulary test (Everhart,
1993; Everhart & Lederberg, 1991). In contrast, none
of these vocabulary measures correlated with word
production with hearing mothers in free play. In addi-
tion, free play with the researcher was not transcribed
because children’s language production with the re-
searcher seemed impoverished compared to their pro-
duction in the story elicitation context.

In a study of ASL vocabulary development of deaf
children with deaf parents, Anderson and Reilly (2002)
videotaped language samples that “ranged from 1 hour
to 2.5 hours and captured periods of free play as well as
structured tasks designed to elicit language production”
(p- 88). They found that specific signed words produced
during the sample were consistent with those reported
by mothers on an ASL. word checklist for 10 children
from 17 to 34 months of age. On the other hand, 3 chil-
dren under 17 months produced no words in their lan-
guage samples, similar to the findings by Bates et al.
(1988) with hearing toddlers.

What can this assessment method tell us? Naturalistic ob-
servations are the only way to assess how children use
vocabulary in ongoing interactions and therefore are es-
sential for assessing functional communication. In addi-
tion, language samples may provide a valid and reliable
indicator of vocabulary knowledge for children who are

past the early levels of vocabulary if such samples are ex-
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tensive, include elicitation procedures, and are obtained
with individuals who are fluent in the children’s lan-
guage system. These measures may be useful in com-
paring vocabulary knowledge within samples of D/HH
children. Progress may also be measured if the same
context and examiner are used. However, because con-
text and language abilities of examiners are not stan-
dardized, language samples are less useful than other
methods for comparisons across studies. For parent—
child dyads who do not share a fluid communication sys-
tem, naturalistic observations provide an opportunity to
ascertain the extent to which dyads are able to use for-
mal language to communicate with each other. In these
circumstances, however, it is important to interpret the
exchanged language as a measure of how well a dyad
communicates rather than as a reflection of the child’s
word knowledge.

Parent and teacher report

Instruments relying on a parent’s report of a child’s vo-
cabulary were devised to address many of the problems
that language sampling poses for assessing young hear-
ing and D/HH children (Fenson et al., 1994). These
measures include parental diaries and vocabulary
checklists.

Diaries. One of the oldest methods for assessing vocab-
ulary is to have parents write down their child’s new vo-
cabulary words as they occur (Leopold, 1949). The at-
traction of parental diaries is their potential to be a
record of the whole corpus of children’s growing vocab-
ulary, especially during initial vocabulary development.
In addition, rich dairies that described context as well as
acquisition of words have provided unique important
details about the nature of the early vocabulary develop-
ment of hearing children (e.g., Dromi, 1987). Such rich
dairies have only been obtained from parents who are
professionals (e.g., psycholinguists, speech pathologist,
psychologists). Obtaining diary data from typical par-
ents is much more difficult. Keeping a diary of chil-
dren’s vocabulary is a time-consuming process and re-
lies on the adult to record words as they occur or to recall
words produced by the child during a day. Researchers
report difficulty in obtaining consistent, accurate diaries

from hearing mothers of deaf children (Ertmer & Mel-
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lon, 2001; Gregory & Mogford, 1981; Griswold & Com-
mings, 1974). Therefore, in general, a parental dairy is
not a useful assessment tool. However, a detailed dairy
maintained by a highly skilled parent would be a valu-
able source of information regarding the vocabulary de-
velopment of D/HH children.

Vocabulary checklists. The search for an assessment in-
strument that is more practical and reliable than
parent diaries and language samples has led both
researchers and practitioners to develop vocabulary
checklists (Fenson et al., 1994; Gregory & Mogford,
1981; Howell, 1984). When completing a checklist, par-
ents are asked to recognize (not recall) words that are
part of their children’s vocabulary. Two decades of re-
search on normative early English-language develop-
ment has resulted in the creation of the MacArthur
Communication Development Inventory (CDI), which
has become the standard parent checklist for measuring
early language development in hearing children (Fen-
son et al., 1994). The Words and Gestures form of the
CDI was developed for hearing infants between 8 and 16
months of age (Fenson et al., 1993). To complete this
report, parents are asked to read a list of 396 words
arranged into categories (e.g., animals, vehicles, toys,
food and drink, clothing, furniture and rooms, action
words, descriptive words) and identify words that their
children understand (receptive vocabulary) and pro-
duce (expressive vocabulary). The Words and Sen-
tences form of the CDI was developed for hearing
children from 16 to 30 months of age and includes a
680-word expressive vocabulary checklist (Fenson etal.,
1993). Because accurate judgment of children’s com-
prehension of words becomes more difficult as their vo-
cabulary expands, this latter protocol does not measure
receptive vocabulary.

When used with hearing children, the two CDI
forms have high internal reliability, correlate with lan-
guage samples taken concurrently, and predict later lan-
guage development better than measures derived from
language samples (Fenson et al., 1994). Data from the
checklist can be used to estimate lexicon size (by count-
ing the number of items checked) and to identify which
particular words the child knows. Percentile and age-
equivalent scores for a child’s lexicon size can be derived

from normative data based on results from more than
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1800 hearing children (Fenson et al., 1993). Normative
data are even available for individual words.

Mayne, Yoshinaga-Itano, Sedey, and Carey (2000a;
2000b) have published normative data for the English
CDI for young D/HH children enrolled in the Col-
orado Department of Health Intervention Program
(CHIP), a statewide early intervention program. Norms
for expressive vocabulary were based on a sample of 368
CDIs completed by hearing parents of 202 D/HH chil-
dren ranging in age from 8 to 37 months old. Norms for
receptive vocabulary were based on 168 CDIs com-
pleted by hearing parents of D/HH children, ages 8 to
22 months. There are separate norms for children in
four subgroups based on age of identification (before
and after 6 months) and cognitive disabilities (less than
and greater than 80 Cognitive Quotient). In addition,
the Marion Downs National Center (n. d.) maintains a
Web site that contains data for a larger sample of D/HH
children from the CHIP program.

The success of the CDI has lead to the development
of comparable instruments in many different languages,
including Spanish, Italian, Japanese, and Swedish (Fen-
son et al., 1994). Recently, an alternate form of the CDI
has been published for ASL. (Anderson & Reilly, 2002).
This protocol is comprised of 537 signs and is designed
to assess expressive sign vocabulary. It has been normed
on 69 deaf children of deaf parents between the ages
of 8§ and 36 months who are learning ASL as their first
language.

Cautions. One challenge in using the CDI is decid-
ing which version should be completed for children who
are exposed to bilingual language environments (e.g.,
English, Spanish, ASL). The CDIs were designed to
capture the most common words learned early in a
child’s language development and, although there is
overlap, different words appear on the various versions
of the CDI reflecting early words used in each language.
For example, there is an entire category of words for an-
imal sounds on the English CDI that is not included on
the ASL version. On the other hand, words specific to
deaf culture (e.g., TDD/TTY) are listed on the ASL
CDI, but are not in the English version. Anderson and
Reilly (2002) state that the grammatical structure of
ASL results in more early emphasis on verbs in this vi-

sual language compared to an emphasis on nouns in

English. Furthermore, there are more words on the
English CDI than on the ASL version (680 words
compared to 537) with an overlap of 462 between the
two versions.

Itis also unclear how to compare lexicons across diff-
erent language systems (e.g., between English and
ASL). Differences in the way some word meanings are
lexicalized in speech and sign may affect the number of
words for which a child receives credit on the CDI
(Lederberg & Spencer, 2001; Schick, 2002). For ex-
ample, some concepts that are represented by a single
word in English (e.g., KITTEN) require either finger-
spelling (K-I-T-T-E-N) or multiple signs (BABY +
CAT) in ASL. Deaf children who are in the single-word
stage would not be expected to produce the two words to
express the concept kitten; and even if they did they
would not be “credited” with another word. Deaf chil-
dren of deaf parents typically do not produce finger-
spelling until after they have 100 words in their vocabu-
lary (Anderson & Reilly, 2002).

On the other hand, in ASL and some signed English
systems, the “sign” for many words common to chil-
dren’s early vocabulary (e.g., pronouns and body parts)
is made by pointing. Thus, it is difficult to determine
if D/HH children in the one-word stage are truly ex-
pressing the word/sign “EYE” or if they are merely
pointing to that body part. When assessing children
communicating in spoken English, a child would not re-
ceive credit for simply pointing. Thus, body parts are
not included on the ASL version of the CDI, although
these words are certainly among children’s earliest
vocabulary.

For D/HH children acquiring English (signed or
spoken), the English CDI is probably the most appro-
priate form to be completed. However, it is not clear
how to deal with those sections of the form that seem in-
appropriate for these children. Bornstein, Selmi, Hayes,
Painter, and Marx (1999) specifically instructed parents
to credit children for points expressing body parts and
pronouns when used appropriately, while Lederberg,
Prezbindowski, and Spencer (2000) gave examiners the
“standard” directions from the CDI and thus did not
give any special instructions concerning these words.

The language competency of the parent completing
the form may be another issue when using the CDI.

Hearing mothers of D/HH children who are acquiring
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sign are typically novices in their children’s language
system. Lederberg and Spencer (2002) found that
mothers who seem to know little sign are willing to com-
plete a CDI form, even if their children’s lexicon is
entirely composed of signs. The validity of such data
seems questionable. In addition, children may not re-
ceive “credit” for oral speech because their parents are
unable to comprehend misarticulated words. One op-
tion for contending with this challenge when parents are
not fluent in their children’s first language (either be-
cause they are not English speaking or because they do
not know sign) is to have an individual other than the
parent, such as the child’s teacher, complete the inven-
tory. The standard administration of the CDI requires
participation by parents, which is something that may
be difficult to obtain for many children. When D/HH
children attend schools with small class sizes that focus
on language, teachers may be able to complete the CDI
(Lederberg et al., 2000). However, normative data exist
only for parent-completed CDIs.

These test norms are clearly not “normative” for
D/HH children. Almost all D/HH children are lan-
guage delayed according to the CDI norming table. For
example, in the Mayne et al. studies (2000a; 2000b),
D/HH children scored below the 25 percentile of the
hearing norms. The hearing norms may not even be rep-
resentative of hearing children’s language growth. Al-
though the hearing normative sample is large, it is not a
national representative sample, as it has an overrepre-
sentation of college-educated parents (Fenson et al.,
1993).

The recent creation of D/HH norms for the En-
glish CDI (Mayne et al., 2000a, 2000b) and the ASL
CDI (Anderson & Reilly, 2002) from late infancy to
early preschool is an essential step in providing a context
for interpreting D/HH children’s vocabulary scores. It
is important, however, to understand their limitations.
Norms for hearing children for the English version of
the CDI were derived from more than 1800 scores,
while samples for the D/HH norms for the English and
ASL CDIs were much smaller (Anderson & Reilly,
2002; Mayne et al., 2000a, 2000b).

Another concern is that these norms are not based
on a representative sample of D/HH children. Mayne
et al. (2000b) report that 73% of the scores used in their

sample were from children receiving intensive early in-
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tervention services from CHIP by the age of 6 months.
The D/HH norms for the English CDI are likely to rep-
resent what deaf children can achieve in optimal, rather
than average, circumstances. Similarly, the ASI.-CDI
norms were only established with deaf children of deaf
parents and are not normative for deaf children with
hearing parents (Anderson & Reilly, 2002).

One caution specific to the receptive vocabulary
norms for the English CDI is that the most linguistically
advanced 16% of the 20- to 22-month-old D/HH chil-
dren (the oldest age group assessed) were excluded from
the norm tables because their vocabularies were already
too extensive to measure receptive vocabulary reliably
(Mayne et al., 2000b). Therefore, the norms may un-
derestimate receptive vocabulary for the oldest age
group of D/HH children.

Research with D/ HH children. Despite these chal-
lenges, research indicates that the number of words
checked on the CDI can be a valid and reliable indica-
tor of D/HH children’s lexicon. Anderson and Reilly
(2002) presented clear evidence that the ASL.-CDI is a
reliable and valid assessment of the lexicons of deaf chil-
dren with deaf parents. In their study, test-retest relia-
bility on 25% of their sample (z = 16) over a period of
5-7 months was very high, » = .91 (range = .82-1.00).
This also indicates that the ASL.-CDI has good pre-
dictive validity for this population. Concurrent validity
was also high. Comparisons of the signs children pro-
duced in extensive language samples compared to signs
endorsed by parents on the CDI revealed a validity score
of .87 (range = .71-1.00).

Research with the English CDI also suggests that it
is a valid assessment of young D/HH children enrolled
in early intervention programs. In a study of 42 deaf and
47 hearing toddlers (x age = 23 months), Bornstein et al.
(1999) found that word counts from parental report on
an earlier version of the CDI significantly correlated
with the expressive and comprehension subscales of
the Reynell Developmental Language Scales (RDLS)
(Reynell & Huntley, 1985). Partial correlations, control-
ling for age, averaged .65, (range = .47 to .81 for sample
subgroups).

In their norming studies, Mayne et al. (2000a;
2000b) found that scores on the CDI were significantly
related to age of identification (before and after 6
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months), and to scores on the situation-comprehension
subscale of the Minnesota Child Development Inven-
tory, a measure of nonverbal cognitive abilities. On the
other hand, the degree of hearing loss and mode of
communication did not affect CDI scores, which sug-
gests that the particular challenges in completing the
English-CDI for signed and/or spoken English does
not affect the resulting scores, at least on the group
level.

Teacher-completed CDIs also may be a valid assess-
ment of individual differences in the lexical knowledge
of preschool D/HH children. Word counts on teacher-
completed CDIs for 19 D/HH preschoolers (3-5 years
of age) enrolled in a state school for the deaf correlated
significantly with a number of words children knew on
the single-word subtest of the Grammatical Analysis of
Elicited Language-Presentence Level (GAEL-P), » =
.77 (Lederberg et al., 2000). In a longitudinal study of 50
D/HH children, word counts for English CDIs, com-
pleted by teachers approximately 12 months apart, were
significantly correlated (r = .58), thus indicating good
test-retest reliability and predictive validity for the
English-CDI (Lederberg, Spencer, & Huston, 2003).
This latter study included D/HH children in oral and
SC environments; test-retest correlations were .64 and
.54, respectively.

What do these assessment measures tell us? When par-
ents are willing and capable of completing the form, a
parent-reported CDI is a simple and easy assessment
of a young child’s vocabulary, measuring both lexicon
size and knowledge of particular words. For infants and
toddlers too young for direct testing, it is the only way
to document emerging vocabulary. The CDI can also be
used to assess vocabulary knowledge for older children
until lexicons exceed 570 words (Fenson et al., 1993).
Identification of the nature and extent of any language
delay can be made by comparing individual children’s
scores with hearing norms (Fenson et al., 1993) or with
appropriate norms for D/HH children (Anderson &
Reilly, 2002; Mayne et al., 2000a, 2000b). Because par-
ents complete the form, it is particularly well suited to
early intervention programs that focus on parents
as facilitators of their children’s development (e.g.,
it is a component of the Family Assessment Multi-

disciplinary Interactive Learning for Young Deaf and

Hard of Hearing Children used by the CHIP program,
(Stredler-Brown & Yoshinaga-Itano, 1994). In addition,
vocabulary knowledge of children who are acquiring
spoken languages other than English can also be as-
sessed on alternative forms of the CDI (Fenson, et al.,
1994). For children enrolled in center-based pre-
schools, teachers can use the English CDI to assess their
students’ vocabulary knowledge, until the children’s
lexicons exceed 570 words.

The CDI can be used as part of evaluation of early
intervention programs. The data collection of early re-
ceptive and expressive vocabulary of D/HH children in
Colorado provide evidence that those who are cogni-
tively typical can learn vocabulary beginning in late in-
fancy at a rate much closer to that of hearing children
than previously expected (Mayne et al., 2000a). Pro-
grams may be able to use the norms established with
children from the CHIP program to assess if their pro-
grams are as effective in teaching vocabulary to young
D/HH children.

In addition to assessments of lexicon size, the CDI
can yield a representation of D/HH children’s vocabu-
lary growth over time. This information can be obtained
by regularly updating the original CDI form to include
new words that the child has learned since the last as-
sessment. For example, Figure 1 shows growth in lexi-
con size over time for 5 children using data from CDIs
that were updated frequently by the children’s teachers
(Lederberg & Spencer, 2002). Growth curves are useful
at both the individual and group levels. At the individual
level, they indicate the rapidity with which a child is ac-
quiring words. Changes in rate of growth (i.e., the slope)
can indicate a qualitative shift in word-learning abilities.
For instance, most hearing toddlers learn new words very
slowly during early development, starting at only one
word per month and gradually increasing to three words
per week. The majority of hearing toddlers, after acquir-
ing 50 words, become rapid word learners, and there is
an acceleration in the growth rate of their lexicon, with
some even learning as many as 8§ new words per week
(Goldfield & Reznick, 1990). Although only a few case
studies have been published, the growth rate of D/HH
children seems to be much more variable (Lederberg, in
press). Some experience acceleration (e.g., child 1 in Fig-
ure 1), while others are limited to slow gradual word

learning (e.g., child 5 in Figure 1; Lederberg & Spencer,
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Figure 1. Rate of growth in the number of different words
in the lexicon of 5 D/HH children over a 10-month period
as reported by teachers on the English CDI.

2002). The growth curve of an individual child can pro-
vide insight into the word-learning processes available to
learn new words (described below). The rapidity with
which a child acquires new words may also be used as one
indicator of the extent to which he or she is benefiting
from an early intervention or school program. For chil-
dren with lexicons of greater than 50 words, repeated as-
sessment with limited vocabulary growth may cue school
personnel that a child’s programming needs to be al-
tered. However, more research is needed to better de-
scribe the range of growth patterns to be expected for
D/HH children and which variables (e.g., cognitive
abilities, age of identification, hearing loss) lead to differ-
ent trajectories. Specifically, research that uses growth-
curve analyses of CDI data of groups of D/HH children
is needed to provide such normative data.

Finally, the CDI provides information on the
specific vocabulary items that are part of a child’s lexi-
con. This information can be useful in establishing in-
tervention goals as well as assessing the success of past
goals. For example, in our research, teachers reported
using the CDI to document progress on Individual Ed-
ucation Plan (IEP) goals such as, “child will acquire 30
new words this trimester.” The teachers stated that al-
though they had previously listed similar goals (which
are highly relevant to D/HH children in preschool
classrooms), they had no easy way to document attain-
ment of the goals. In addition, because the CDI assesses
knowledge of specific words, teachers report that they
are more sensitive to gaps in an individual child’s

knowledge and therefore which words need to be
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stressed in their classrooms. Thus, the CDI may be a
valid assessment of children’s vocabulary knowledge as
well as a tool to guide teachers and parents in their eff-

orts to facilitate children’s vocabulary growth.

Direct testing. Direct testing of child language is usually
done with standardized instruments that serve to elicit
evidence of production or comprehension of words.
Children are asked either to label an object or picture
(to test expressive vocabulary) or to select an object or
picture labeled by the examiner (to test comprehension
or receptive vocabulary). These tests do not attempt to
tally an actual census of words; they provide a sample
from which to generalize, comparing a child’s number
of correct responses to norms for the test. Children’s
performances can be recorded as raw scores, age equiv-
alences, percentiles, or standard scores. For D/HH
children, this comparison is most frequently used to
compute an “equivalent language age,” or the age at
which the average raw score in the norming sample is
equal to the raw score of the child assessed (Blamey, in
press). There are two tests developed for the assess-
ment of hearing children that have been used fre-
quently with D/HH preschool children. In addition,
there are three tests that have been specifically created
to measure vocabulary of D/HH children. Each test is

described below.

Peabody Picture Vocabulary Test

The most popular test to assess receptive vocabulary is
the Peabody Picture Vocabulary Test (PPVT; Dunn &
Dunn, 1997). The PPVT is an individually adminis-
tered measure of receptive vocabulary, normed for
hearing individuals from age 2 years 6 months (2;6)
through adulthood. In the standardized administration,
children point to one of four pictures that correspond to
the target word spoken by the examiner. However, for
D/HH children in SC environments, the test is fre-
quently given by presenting the words in spoken and
signed English (e.g., Moeller, 2000). There are extensive
data supporting the concurrent and predictive validity
of the PPVT with hearing children (Dunn, & Dunn).
Although a small percentage of children in the nor-
mative sample had hearing losses, there are no separate
norms for D/HH children.
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Expressive One-Word Picture Vocabulary Test

The Expressive One-Word Picture Vocabulary Test
(EOWPYVT) is a measure of expressive vocabulary that
requires children to name objects, actions, and concepts
depicted in a progression of pictures (Academic Ther-
apy Publications, 2000a; Gardner, 1979). The test is de-
signed for use with hearing children aged 2;0 through
18;11 years. Two decades of research supports the con-
current and predictive validity of this test with hearing
children. In addition, the Marion Downs National
Center (n.d.) has posted age “norms” on their Web site
based on 106 D/HH preschoolers (ages 3;8 to 6;5) en-
rolled in the CHIP program.

The Receptive One-Word Picture Vocabulary Test
(ROWPVT) (Academic Therapy Publications, 2000b)
is a companion test that has been co-normed with the
EOWPVT so that meaningful comparisons between re-
ceptive and expressive vocabulary can be made. Al-
though well normed with hearing children, there is no
published research using the ROWPVT with D/HH
children.

Carolina Picture Vocabulary Test

The Carolina Picture Vocabulary Test (CPVT; Layton
& Holmes, 1985) is the only published vocabulary test
that has norms for deaf children (Bradley-Johnson &
Evans, 1991). This 130-item test of receptive vocabulary
was specifically developed for D/HH children who use
sign as their primary communication method. The par-
ticular items on the test were selected from previous vo-
cabulary lists developed for deaf children and from lists
of signed words in the dictionary Signing Exact English
(Layton & Holmes, 1985). Therefore, this test appears
to have good content validity for deaf children who are
acquiring an English-based sign system. Patterned after
the PPV'T, it requires children to point to the correct
picture (out of four) that depicts the word signed by the
examiner (e.g., ball). The test was standardized with ex-
aminers using sign only (without speech). The test was
normed on 761 deaf children ages 2;6 to 16 years. How-
ever, the normative sample only included 18 children
aged 2;6 to 4 years and 19 children aged 5 years. There-
fore, Layton and Holmes caution that “with such a small
sample, it makes interpretation of the CPVT tentative

for younger children” (p. 6). Percentile scores are given

for children above 4 years of age, and age equivalency
scores only begin at 4 years of age.

Receptive ASL Vocabulary Test

A Receptive ASL Vocabulary Test has recently been de-
veloped (Schick, 2002). The test is designed to assess
receptive vocabulary knowledge for children from 4 to 8
years of age who are acquiring ASL as a first language.
Although the format is similar to the PPVT] the target
words differ and were selected based on three criteria:
(a) common ASIL. words that were not borrowed from
English, (b) minimal regional variation, and (c) no
obligatory nonmanual parameters (e.g., facial expres-
sions). In addition, the test was constructed to decrease
the chances that sign iconicity could be used to select the
correct referent. The test has clear content validity for
children acquiring ASL.. However, at this point, there
are no norms or validity data available.

The Grammatical Analysis of Elicited Language-
Presentence Level (GAEL-P)

The Grammatical Analysis of Elicited Language-
Presentence Level (GAEL-P) is the lowest level of a
series of tests developed by Moog and Geers to assess
expressive and receptive language levels of oral D/HH
children aged 3;0 to 5;11 years (Bradley-Johnson &
Evans, 1991; Moog, Kozak, & Geers, 1983). The
GAEL-P includes a vocabulary (“Single Word”) section
that assesses D/HH children’s ability to comprehend
and produce labels (all nouns) for 30 objects. Moog et al.
(1983) selected the 30 nouns because they were among
the first 100 words acquired by oral deaf children. To
test expressive vocabulary, the examiner individually
presents the 30 objects to the child and requests that the
child label each. To test receptive vocabulary, an exam-
iner presents the child with groups of four of the same
30 objects and orally states the name of one of them.
The child is to point to the target object. The objects are
arranged such that “each set of four words are easily dis-
criminable both visually and acoustically” (Moog et al.,
1983).

The GAEL-P was normed on 150 oral D/HH chil-
dren, aged 3 to 5 years with “educationally significant

hearing losses” (Moog et al., 1983, p. 59). The manual
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also reports norms for a sample of younger hearing chil-
dren (2;6 to 3;11 years), allowing comparison of a child’s
score to either D/HH or hearing children. Norms are
only available for the whole test, rather than for the vo-
cabulary subtest. Therefore, raw scores (number of
objects correct) must be used to measure vocabulary

knowledge.

Cautions. A primary caution in using any of these last
five tests with D/HH children regards the extent to
which one can extrapolate conclusions about the size of
D/HH children’s vocabulary from the children’s scores
on the test. On tests developed for hearing children,
such as the PPVT and EOWPVT] items are presented in
order of difficulty based on assessment of the progres-
sion of vocabulary acquisition for hearing children.
However, D/HH children may learn words in a differ-
ent order from hearing children for a variety of reasons,
including words’ phonological characteristics (Blamey,
in press; Moeller, 1988), the acquisition of words at a
later age and in a school-based rather than home-based
environment. For example, D/HH children may learn
academic concepts (e.g., colors, animal names) before
the names of items included on these tests (e.g., garbage,
spoon). Thus, the items on the test may not adequately
“sample” D/HH children’s lexicon.

The comparison of a D/HH child’s performance on
a standardized measure to that of other children may be
problematic regardless of whether the norms were es-
tablished using a sample of hearing or D/HH children.
Norms provide tables that allow an examiner to com-
pare an individual child’s scores with a representative
sample of children of a similar age, but the hearing chil-
dren included in the normative samples are clearly not
representative of D/HH children. For instance, a child
scoring at the twentieth percentile on the PPVT (com-
pared to hearing children) may actually be typical for
D/HH children.

The usefulness of standard scores and percentile
ranks based on hearing norms as a means of document-
ing progress of D/HH children who are language de-
layed may be especially limited. Hearing children’s rate
of acquisition of vocabulary is faster than that of many
D/HH children; it is estimated that D/HH children’s
average growth rate ranges from half to two thirds that

of hearing children (Blamey et al., 2001; Connor,
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Heiber, Arts, & Zwolan, 2000; Moeller, Osberger, & Ec-
carius, 1986). Therefore, the standard scores of most
D/HH children, even when they experience vocabulary
growth, become lower with age.

Standardized tests based on norms for D/HH chil-
dren pose their own problems. The samples of children
from which norm tables are derived for D/HH children
tend to be much smaller than those of instruments for
hearing children (e.g., 50-150 children versus 1000+
children; Layton & Holmes, 1985; Mayne et al., 2000a,
2000b; Moog et al., 1983). This is understandable, as
data collection for norm samples is expensive and time
consuming, especially because hearing loss is a low-
incidence condition and administering the target proto-
col requires special skills (e.g., proficiency in sign lan-
guage). However, smaller norm samples are more prone
to sample bias. The norming samples for the GAEL-P
and the CPVT were not only small, but they also tar-
geted specific subpopulations of D/HH children. The
GAEL-P was restricted to children learning only spo-
ken English, and relevant descriptive information about
the small sample (e.g., degree of hearing loss, socio-
economic status, age of identification) is not available in
the manual (Moogetal., 1983). The CPVT had an over-
representation of residential school children and very
few children under the age of 5 years. Since the quality
and content of deaf education programs varies consid-
erably across the country, these norms may not be rep-
resentative of the range of vocabulary performance of
D/HH children.

A third issue to consider about direct testing is that
none of these tests has been standardized for children
who are acquiring sign and speech (i.e., in SC environ-
ments). Therefore, standardized procedures are rarely
used to assess the vocabulary of these children. For the
PPVT, EOWVT, and GAEL-P, the translation of test
items into sign (for receptive tests) and the scoring of an
examinee’s answers (for productive tests) can introduce
errors in scoring and interpreting test scores because of
variation in signs used by examiners and examinees.
Signs for many English words vary regionally and across
signing systems (e.g., the initialization of signs in SEE;
Coryell & Holcomb, 1997). Translation for children ac-
quiring ASL is even more problematic because the ASL.
lexicon is not based on English (Schick, 2002). Even the
CPVT, which specifies the sign to be used in the test,

1102 ‘22 feN uo 1sanb Aq 6io'sjeuinolpioyxo apspl woiy papeojumoq


http://jdsde.oxfordjournals.org/

394  Journal of Deaf Studies and Deaf Education 8:4 Fall 2003

may be better administered in a nonstandardized for-
mat. Since some of the test’s recommended signs are not
used universally, the use of these signs may not accu-
rately assess children’s knowledge of that word. In addi-
tion, many D/HH children use information from both
spoken and signed words for their understanding of lan-
guage (Capirci, Montanari, & Volterra, 1998). There-
fore, presenting words in sign only (as is done in the
standardized CPVT format) will not accurately assess
receptive vocabulary knowledge.

Another important concern when administering re-
ceptive tests such as the PPVT or the CPVT in sign is
that the iconicity of some signs might make it easier for
D/HH children to guess the target picture, thus leading
to an overestimation of the children’s vocabulary knowl-
edge (Schick, 2002; White & Tischler, 1999). For ex-
ample, the “roundness” of the sign for “ball” may lead
deaf children who do not know the word to select the
picture of a round object. Indeed, when /kearing first,
fourth, and ninth graders were administered the CPVT
in sign language, they were able to correctly guess the
referent 70% of the time, despite the fact they knew
none of the signs (White & Tischler).

Assessment of children acquiring spoken English
is complicated by the assumption that performance
on these tests is related to children’s lexical knowl-
edge and not speech perception or production abili-
ties. This assumption may not be true for some D/HH
children (Blamey, in press; Moeller, 1988). There are
many ways that speech abilities can influence chil-
dren’s performance on these tests. For example, in-
structions for tests of expressive vocabulary spe-
cifically state that articulation errors should not
affect scoring (Academic Therapy Publications, 2000a;
Moog et al., 1983). It is frequently difficult to deter-
mine whether a child has produced a misarticulated
word or a nonsymbolic vocalization (Blamey, in press).
Such judgments may produce an unreliable estima-
tion of children’s expressive vocabulary. Receptive vo-
cabulary tests such as the PPVT may underestimate
deaf children’s lexical knowledge because perceptual
discriminablity of the four choices for each word has

not been controlled.

Research with D/ HH children. Research suggests that
standardized tests may be useful for assessing vocab-

ulary knowledge of older preschoolers. Moeller (2000)
found that D/HH 5-year-olds’ scores on the PPVT
and the EOWPV'T were highly and significantly corre-
lated (» = .81). In addition, scores on the PPVT were
significantly correlated with general language measures,
as measured by either the Preschool Language Scale,
3rd edition (PL.S-3) (Zimmerman, Steiner, & Pond,
1992) or the RDLS (Reynell & Huntley, 1985) (r =
.74-.80). Blamey et al. (2001) found that PPVT age
equivalent scores were also highly correlated (r = .88)
with a general language measure (as measured by The
Clinical Evaluation of Language Fundamentals; Semel,
Wiig, & Secord, 1995) for 87 D/HH children attending
oral primary schools (4 to 12 years of age). However, be-
cause they did not control for chronological age, this lat-
ter finding must be treated with caution. All of these
correlations are similar to the ones reported for hear-
ing children (Academic Therapy Publications, 2000a;
Dunn & Dunn, 1997).

Preschool children’s scores on the PPVT do not
seem to be artificially inflated by the presentation of
the test items in sign. In Moeller’s (2000) study, test
items were signed and spoken for the children who
were enrolled in total communication programs (46%
of sample). There was no significant effect of mode
of communication for PPVT test scores. In addition,
for 92% of the 112 D/HH children, age equivalent
scores were lower on the PPVT than the EOWPVT.
Dodd, McIntosh and Woodhouse (1998) found mean
age equivalent scores from the PPVT and the RDLS
to be similar when administered in simultaneous com-
munication to 16 D/HH preschoolers (mean age = 47
months). Sign iconicity may only affect older chil-
dren’s receptive vocabulary scores (M. P. Moeller, per-
sonal communication, July 18, 2002).

Lederberg et al. (2000) found that the number of
words produced and comprehended on the Single Word
Subsection of the GAEL-P for 19 D/HH children cor-
related with word counts on the CDI. A small-scale
study with 20 D/HH children found high test-retest re-
liability and concurrent validity for total test scores us-
ing the Scales of Communication Skills for Hearing-
Impaired Children (Moog & Geers, 1975).

There is no published research on the validity of the
CPVT with preschool children. However, Lederberg
and Spencer (2002) assessed the vocabulary of 86
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D/HH 4- to 5-year-olds using both the CPVT (with
words presented either with simultaneous communica-
tion or speech only, depending on the children’s lan-
guage environment) and a teacher-completed English
CDI. Percentile scores on the CPVT had a high,
significant correlation with CDI word counts (r =
.80). In addition, percentile scores for the CPVT were
significantly correlated with percentile scores of a re-
administered CPV'T after an 8-month period (r = .65).
Thus, the CPVT may have adequate test-retest reliabil-
ity and predictive validity.

What do these assessment measures tell us? Because these
standardized tests sample the child’s vocabulary, unlike
the CDI, they provide too little information for select-
ing intervention goals (Moeller, 1988). However, they
offer an efficient means of providing an objective mea-
sure of lexicon size. Indeed, these tests are the only
available standardized method of evaluation for older
children, since it is unreasonable to attempt to compile
a complete census of vocabulary for those who have lex-
icons above 560 words (Fenson et al., 1993). Blamey (in
press) suggests that one of the best ways to document a
language delay is to compute a language quotient (LQ),
which is the ratio of the child’s language age to chrono-
logical age. LLQ is also an indication of the rate of the
children’s language learning at that particular point of
development. For example, an LLQ value of 1.0 reflects a
normal average rate of learning. An L.Q of 0.5 would in-
dicate a rate of growth of half of what is the norm (e.g.,
when a 6-year-old has a raw score equal to that of an av-
erage 3-year-old).

To measure progress during a specified period of
time, Blamey (in press) suggests computing the ratio of
the change in age equivalency to the change in chrono-
logical age. The rate of growth, rather than the age
equivalency, ascertains how effectively vocabulary was
learned during a specific period of time (e.g., a school
year) without penalizing children for previous slow vo-
cabulary growth. Periodic direct testing provides the
opportunity to ascertain if a child is benefiting from the
curriculum in a particular classroom or program. In ad-
dition to being useful for the evaluation of individual
children, rate of progress, or the slope of a regression
line, has been especially useful in studying the effect of

specific types of interventions on vocabulary growth
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(e.g., cochlear implantation, Blamey et al., 2001, or lan-
guage method, Connor et al., 2000).

While these tests hold promise for assessing the vo-
cabulary of D/HH children during later vocabulary de-
velopment, their usefulness for very young children is
limited. They can only be used with children who have
developed the ability to respond to the testing situation.
In addition, although the PPVT and EOWPVT are de-
signed to be used with hearing children starting at 2;0 to
2;6 years of age, research suggests that D/HH children
do not have comparable lexicons until they are 3;6 or 4;0
years of age (Lederberg, in press; Marion Downs Na-
tional Center, n.d.). The CPVT also does not provide
age equivalency scores for children below 4;0 years of
age, and even the scores of 4-year-olds are based on only
20 children.

On the other hand, the GAEL-P is designed for as-
sessing children at the earliest stages of word acquisi-
tion. Its use of realistic objects may allow assessment of
children who do not respond to the picture items used
in other vocabulary tests. In addition, the Single Words
subtest was designed to be an assessment for children
whose lexicons are fewer than 100 words. Unfortu-
nately, the GAEL-P’s normative data are for the whole
test rather than the Single Words subtest.

Assessment of D/HH Children’s
Word-Learning Processes

Traditional vocabulary assessments measure the size of
children’s lexicons. Recent research suggests that vo-
cabulary development also results in changes in the pro-
cesses that are available to children when learning new
words. Acceleration in vocabulary development (i.e.,
faster word learning) has been linked to the word-
learning skills of hearing (Dromi, 1999) and D/HH
children (Lederberg et al., 2000).

Two types of changes have been documented in
hearing and D/HH children’s development. First, chil-
dren become capable of storing an initial representation
of the form and meaning of a word after only a few ex-
posures (called rapid word learning or fast mapping;
Lederberg & Spencer, 2001). During initial word acqui-
sition, children are in a slow word-learning phase char-
acterized by their ability to learn words only after mul-

tiple exposures and only for referents or events that are
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perceptually salient (Hollich, Hirsh-Pasek, & Golin-
koff, 2000). Typically when their lexicons reach between
50 and 100 words, hearing toddlers become rapid word
learners (i.e., they learn new words after only a few ex-
posures when reference is made; Dromi, 1999).

The second change in word-learning processes oc-
curs when children become capable of learning novel
words in an increasingly broader variety of contexts.
(See Lederberg and Spencer, 2001, and Golinkoff et al.,
2000, for more extensive discussions of word-learning
processes acquired.) Eventually, children can infer the
meaning of new words even when the speaker gives no
pragmatic cues for reference. In other words, the child
can “guess” the meaning of the word, based on the way
words are used in the world. One well-documented “in-
ternal” strategy is the novel mapping strategy; i.e.,
knowing that a novel word is more likely to refer to an
unfamiliar than a familiar object. Hearing children aged
2;6 years consistently use the novel mapping strategy
(Golinkoff et al.).

No commercial standardized measures exist to assess
word-learning processes. Tasks that were used by Leder-
berg et al. (2000) can be adapted for clinical practice.
Lederberg et al. tested D/HH children with two tasks to
assess the word-learning skills that are described more
fully in their article. The rapid word-learning task was
designed to determine if children could learn and gen-
eralize a new label for an unfamiliar object when it is
presented to them only three times. In this task, the ref-
erence for the novel words was made explicit by the
researcher through multiple social-pragmatic cues (i.e.,
holding, manipulating and pointing to the referent or ob-
ject while repeating the label). The novel mapping task
was designed to assess if children would map a novel
word onto a novel object because of internal strategies
(i.e. by inferring that a novel word refers to a novel object
rather than to three objects for which they already have
labels). To be “credited” with learning a new word in
both tasks, the children had to show that they knew the
novel word referred to the labeled object (e.g., novel
corkscrew) by selecting it from among four objects (e.g.,
ball, hat, girl, and corkscrew). In addition they had to
generalize the word by selecting another example of the
category of labeled objects (another set of toys including
anew corkscrew, ball, hat, girl and another novel object).

For both tasks, the novel words (e.g., dax, bipi) were

presented in the language used at the children’s school
(i.e., either spoken only, both spoken and signed, or
signed only.) For children learning SC, novel signs ac-
companied the novel spoken words (e.g., Y-handshapes
on both hands, produced with elbows bent so that fore-
arms were upright in front of the signer’s body with
palms facing each other. The Y’s were then tapped to-
gether twice). In each task, children were exposed to
four novel words. A child was considered to have
“passed” a task, demonstrating adequate use of a word-
learning strategy, when she or he comprehended and
generalized a minimum of two of the four words pre-
sented per task.

Informal observation can also be effective in assess-
ing the word-learning processes available to a child. For
example, a parent or teacher may introduce a toy for
which the child does not know the name (e.g., gorilla)
and refer to it explicitly three times within a short inter-
val of time (e.g., 1-2 min). If, when presented several
minutes later with a group of toys (for which the child
knows the labels except “gorilla”), the child is able to se-
lect the gorilla, then he or she may no longer need ex-
tensive explicit exposure to a word before learning it.
Similarly, testing for the presence of the novel mapping
strategy is possible by using a label for a novel toy in con-
versation with the child while playing with the novel toy
and several “known” toys. If the child is able to identify
the novel toy from among the other toys in the group, he
or she may have the novel mapping strategy.

Cautions

Conclusions about D/HH children’s vocabulary devel-
opment from their performance on the word-learning
tasks must be considered tentative. Although experi-
mental research of the development of word-learning
strategies is well documented for hearing children, very
few studies have been conducted with D/HH children
(see next section). In addition, research on concurrent
validity or reliability of these types of tasks for assess-
ment of hearing or D/HH children’s word learning in
real world contexts is nonexistent. This is the newest
and least well documented of the assessment tech-
niques, and more research is needed.

Research assessing the word-learning skills available

to children suggests that the more word-learning skills
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they have, the more efficiently they learn new words.
However, these word-learning processes, especially be-
yond a certain vocabulary level, may be necessary but
not sufficient to continue age-appropriate gains in vo-
cabulary. For example, Conner et al. (2000) noted that
D/HH students’ expressive and receptive vocabulary
age stagnated at about the age equivalent of 7 years.
Therefore, it is important to continue researching other
areas that contribute to age-appropriate development of

the lexicon.

Research with D/HH children

D/HH children’s performances on rapid word-learning
and novel mapping tasks are related to their vocabulary
knowledge, thus suggesting the tasks assess vocabulary de-
velopment (Lederberg, in press; Lederberg et al., 2000).
Specifically, in our research program that included 91
D/HH children, children who did not learn new words in
either task had, on average, the smallest lexicons (mea-
sured by the CDI.) Children who learned words only in
the rapid word-learning task had moderately sized lexi-
cons. Children who learned words in both tasks had the
largest lexicons. There were no significant differences in
the pattern of results for children learning language in oral
or simultaneous communication environments. Longitu-
dinal research (Lederberg et al., 2000) confirms that these
word-learning abilities are acquired sequentially and are
related to lexicon size. While all D/HH children acquired
the word-learning skills, age of acquisition ranged from 3

to 5 years of age.

What do these assessment measures tell us?

Assessment of word-learning processes may be espe-
cially useful when planning educational interventions
(Lederberg & Spencer, 2001). The assumption (though
not proven) of word-learning tasks is that they are in-
dicative of the type of contexts in which children will
learn new words. Thus, the categorization of children
into levels of word-learning abilities may provide ther-
apists and teachers with information about the contexts
and teaching strategies that will be most effective in pro-
moting optimal word learning. Children who do not
learn new words in either task do not learn words

quickly even when reference is explicitly established. As
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a result, they will require multiple, explicit exposures to
new words for acquisition. Children who learn words
only in the rapid word-learning task will be able to ac-
quire new words with fewer exposures, but only when
the object-referent link is made explicitly. Finally, chil-
dren who learn words in both tasks can infer the mean-
ing of words and thus will acquire new words in more
naturally occurring conversations.

This information may be especially important for
language-delayed D/HH children. Adults naturally in-
crease object-referent cues (e.g., slower speech, word rep-
etition, pointing to an object while talking about it) when
communicating with infants and young toddlers. How-
ever, older, language-delayed D/HH toddlers and pre-
schoolers may also need these contextual supports if they
are still in the earlier stages of word learning. Thus, an un-
derstanding of word-learning skills and the quantity and
quality of cues necessary for a child to acquire vocabulary
may help educators and parents to provide an appropriate
enriching linguistic environment for D/HH children.

Conclusions

Hearing loss significantly affects vocabulary development
as measured by vocabulary size, rate of word acquisition,
and emergence of word-learning processes (Lederberg,
in press). However, recent studies have demonstrated
that, with early identification and timely implementation
of intensive early intervention, many D/HH children are
capable of acquiring vocabulary at rates closer to those of
hearing children (Mayne et al., 2000a; Moeller, 2000).
Accurate assessment of vocabulary for D/HH toddlers
and preschoolers is essential to the development and en-
hancement of the early intervention programs that facili-
tate the realization of this potential.

Several assessment techniques, if administered by an
informed examiner, can be informative. The recent cre-
ation of parent report measures, including several ver-
sions of the CDI, has provided a simple and reliable
means of recording the lexicon of children in the earli-
est stages of vocabulary acquisition (regardless of their
chronological age). The CDI correlates highly with tests
of overall language development (Bornstein et al., 1999)
and vocabulary knowledge (Lederberg et al., 2000). By
completing the CDI at regular intervals, children’s ac-

quisition of individual words, as well as the rate of vo-
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cabulary growth, can be tracked over time. This makes
the CDI particularly useful for selecting appropriate in-
tervention goals. Norms for vocabulary size and rate of
growth of young D/HH children have recently become
available for both the English (Mayne et al., 2000a) and
ASL versions of the CDI (Anderson & Reilly, 2002). In
addition, the many versions of the CDI allow for assess-
ment of spoken languages other than English, which
some D/HH children may be acquiring in the home.
Once D/HH children are beyond the initial stages of
language learning and it is no longer possible to record
the entire corpus of their vocabulary, it is appropriate to
switch to assessment strategies that sample vocabulary
knowledge through direct testing. The norms for the
PPVT and the EPOWPT begin at age 30 months, which
is the age when the CDI becomes inappropriate for use
with typically developing hearing children. Most D/HH
children are older than 30 months when their vocabulary
is sufficient to begin direct testing. Research testing the
validity of these tests for D/HH children is only avail-
able for children 5 years and older (Blamey et al., 2001;
Moeller, 2000). Age equivalency scores of the PPVT-III
and the EOWPVT also allow for the comparison of vo-
cabulary knowledge across ages and individuals, which is
instrumental in assessing both individual children and
the effectiveness of intervention programs that aim to fa-
cilitate word acquisition. The CPVT and the Receptive
ASL Vocabulary Test are designed to test receptive vo-
cabulary for young D/HH children learning different
sign languages and, thus, these may more accurately
indicate some deaf children’s lexical knowledge than
English-based tests. However, only the CPV'T has norms,
and those are based on a relatively small sample size,
making interpretation of performance tentative.
Vocabulary development not only consists of the ac-
quisition of words but also the emergence of new learning
processes for acquiring new words. Research suggests
that the acquisition of two word-learning processes, rapid
word learning and novel mapping, is associated with vo-
cabulary knowledge (Lederberg et al., 2000; Lederberg et
al., 2003). The tasks used to assess the presence of these
word-learning processes may identify the learning con-
texts that are needed to acquire new words efficiently. Be-
cause of their potential for informing intervention strate-
gies, research on the validity of these novel word-learning

tasks would have important educational implications.

A combination of assessment techniques—a multi-
dimensional assessment—may be especially useful for
understanding children’s strengths and weaknesses. Lan-
guage samples can be used for describing children’s
functional communication. Norm-based assessment
techniques can be used to document language delay
and progress over time. Word-learning tasks can identify
the word-learning processes available for learning new
words. Assessments of all language systems (e.g., ASL,
English) can identify the child’s language-specific knowl-
edge (Jamieson, in press). These broader assessments
would provide key information for program planning.
For example, a child’s low performance may indeed
reflect a limited vocabulary base and few word-
learning processes available to facilitate word acquisi-
tion. In this case, the child may require more direct and
repetitive instruction to learn novel words. Alternatively, a
child may have difficulty assimilating information in the
modality of instruction in the classroom (e.g., SEE) but
may demonstrate a larger vocabulary base in another lan-
guage (e.g., ASL). In this situation, a reassessment of the
fit between the child and the learning environment, along
with the educational goals (e.g., exposure to formal En-
glish to facilitate reading skills) may be necessary. This
latter scenario may be particularly prevalent for children
who have been exposed to more than one language system
(any combination of spoken or signed languages) across
home and school settings. A third group of children may
exhibit specific language delays (e.g., scoring well on a test
of receptive English vocabulary, but poorly on a test of ex-
pressive vocabulary) that reflect a language impairment
unrelated to hearing loss. Finally, some children may per-
form poorly on tests due to factors such as poor commu-
nication between child and examiner.

In summary, hearing loss clearly affects children’s
vocabulary development (at least for those with hearing
parents). D/HH children tend to have smaller lexicons,
slower rates of new word acquisition, and a narrower
range of contexts that foster word learning. Assessment
measures described here, with the appropriate cautions
observed by professionals and parents, should result in
a better understanding of D/HH children’s vocabulary
development that can be used to improve early inter-

vention programming.
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Notes

1. Many studies of early vocabulary development include chil-
dren who range in hearing loss from moderate to profound. In
addition, early intervention programs frequently serve children
with a range of hearing losses. Therefore, in general, we use the
term deaf and hard-of~hearing (D/HH) children in this article.
However, when a particular study only included children who
had a profound hearing loss, the more restricted term deaf will be
used.
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