
both the grammatical complexity and organizational
principles common to the spoken languages of the
world (Klima & Bellugi 1979; Poizner, Klima, & Bel-
lugi, 1987). For example, unlike English, ASL is mor-
phologically complex and has been compared in typol-
ogy to polysynthetic spoken languages (Bellugi &
Klima, 1982). Unfortunately, for the majority of deaf
children, access to either spoken or signed language is
extremely limited. Of the approximately 500,000 deaf
people who reside in the United States who have
difficulty utilizing spoken language, 90% to 94% of
them were born to hearing parents who do not know
sign language, yet the primary language of the Deaf
population is ASL. Thus, unlike children who acquire
the language of their parents, most deaf children do
not initially have access to a signed language. Given
this atypical language learning environment, deaf chil-
dren of hearing families are clearly at risk for language
delay; the need for early language assessment and
normative data is critical. Currently, relatively little is
known about early lexical and grammatical develop-
ment in deaf children of deaf parents, who are acquir-
ing ASL as their first language. In response to this
need, we have developed the MacArthur Commu-
nicative Development Inventory for American Sign
Language (ASL-CDI), a parental report based on the
English CDI (Fenson et al., 1994) to assess early devel-
opment of ASL. This article reports on the develop-
ment of this form and preliminary results from the data
collection. We discuss both cross-sectional and longi-
tudinal data.

To learn more about normal language development in deaf
children, we have developed the MacArthur Communicative
Development Inventory for American Sign Language (ASL-
CDI), a parent report that measures early sign production.
The ASL-CDI is an inventory of sign glosses organized into
semantic categories targeted to assess sign language skills in
children ages 8 to 36 months. The ASL-CDI uses a recogni-
tion format in which parents check off signs that their child
produces. The form has demonstrated excellent reliability
and validity. To date, normative data have been collected
from 69 deaf children with deaf parents who are learning sign
language as a first language. We discuss the development of
the ASl-CDI and preliminary cross-sectional and longitudi-
nal findings from this early data collection with particular fo-
cus on parallels with spoken language acquisition. We also
discuss the acquisition of first signs, negation, wh-questions,
and fingerspelling with developmental patterns provided
based on age, as well as vocabulary size.

American Sign Language (ASL) is the visual-gestural
language used by the Deaf population in the United
States. Passed down from one generation of American
Deaf to the next, it is an independent linguistic system,
not derived from any spoken language. ASL exhibits
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Current Issues in Language Acquisition of
Deaf Children

Currently, there are no forms available for the evalua-
tion of deaf children’s lexical acquisition or early sign
language development (but see Maller, Singleton, Su-
palla, & Wix, 1999, for an instrument appropriate for
deaf children ages 6 to 12 years). The lack of available
resources creates two challenges. First, educators face
great difficulty in evaluating the language development
of their deaf students. Second, without the ability to
compare the language competencies among different
children, researchers are unable to adequately address
a number of highly debated theoretical issues within
developmental psychology, such as the relationship be-
tween cognitive abilities and language development.

In our review of the literature, we encountered a
limited number of studies discussing the early sign lan-
guage development of deaf children (Bonvillian & Fol-
ven, 1987; Caselli, 1983; Ellenberger, Moores, & Hoff-
meister, 1975; McIntire, 1977; Meier & Newport, 1990;
Newport & Meier, 1986; Orlansky & Bonvillian, 1985;
Padden & Le Master, 1985; Petitto & Marentette, 1991;
Schlesinger & Meadow, 1972). Despite the merits of
these early studies, their usefulness as a foundation for
current research in sign language acquisition is unfor-
tunately limited by methodological problems that com-
monly occur in research with low-incidence popula-
tions. Specifically, many of the early studies in sign
language acquisition involved single individuals or
small samples, making it difficult to generalize from
those reports to the deaf population as a whole. In ad-
dition, many of the early works on sign language acqui-
sition included both deaf and hearing children in the
studies, confounding monolingual with bilingual lan-
guage learning. Furthermore, many studies did not
consider the hearing status of the parents and included
many deaf children born to hearing parents in their
samples. Deaf children born to hearing parents are of-
ten not exposed to sign language until well beyond
their third birthdays. By including this atypical lan-
guage learning population in studies with deaf children
of deaf parents, researchers cannot accurately obtain a
normal language acquisition profile. In sum, previous
studies have suffered from small sample sizes and het-
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erogeneous groups with respect to hearing status and
language input.

In response to the need to characterize normal lan-
guage development in deaf children, while also consid-
ering the problems of earlier studies, we have developed
the ASL-CDI. This tool will address both research and
clinical needs by providing a standardized form to as-
sess deaf children’s linguistic development.

History of the Communicative Development
Inventory

The MacArthur Communicative Development Inven-
tory (CDI) for English (Fenson et al., 1994) is a paren-
tal report language assessment tool that uses a recogni-
tion format; parents check the words that their child
produces. There are two forms, one for infants from 8
to 16 months and one for toddlers 16 to 30 months.
The toddler version of the CDI is designed to assess
vocabulary production and early grammar. The CDI is
not intended to be an atlas of all the words a child pro-
duces. Rather, it is designed to sample a child’s lan-
guage, providing an index of the words the child uses.
The data from children at the younger ages may actu-
ally represent all words known, but the form is in-
tended to sample the child’s vocabulary production so
that it can be compared to normative data from other
children the same age.

Although a common criticism of parental report
data is that parents lack specialized training in as-
sessing language, the CDI format has proven to be ex-
tremely reliable (internal consistency, r � .96; test-
retest, r � .95). Because the CDI uses a recognition
format, with the words already printed on the page, the
person completing the CDI does not have to rely solely
on recall to identify the words a child produces. The
CDI also has high validity (concurrent validity range
from .40 to .83; predictive validity range from .60 to
.80). Because of its cost effectiveness, ease of adminis-
tration, high reliability, and validity, the English CDI
has been adapted to numerous languages including
Spanish (Jackson-Maldonado, Thal, Bates, March-
man, & Gutierrez-Clellen, 1993), Italian (Caselli et al.,
1995), Japanese (Ogura, Yamashita, Murase, & Dale,
1993) and Swedish (Eriksson & Berglund, 1999), with



der, but its rich and multilayered morphology allows
much flexibility, often producing OSV (using gram-
matical facial expression to topicalize the object) or a
single inflected lexical V with the S and O encoded in
space (Newport & Meier, 1986). The effect of this ty-
pological characteristic is that much of the input to
deaf children places the verb in a salient position, ei-
ther verb initial, or verb final. Given these varying in-
puts, one can test the degree to which language struc-
ture mediates the composition of early vocabulary by
comparing the relative proportions of nominals to
predicates. Do nouns outnumber verbs initially in ASL
as they do in English (Bates et al., 1994; Fenson et al.,
1994) and Italian (Caselli et al., 1995)? Or is the com-
position of toddlers’ vocabularies significantly influ-
enced by the nature and typology of the parent lan-
guage as seen in Korean (Gopnik & Choi, 1995) and
Japanese (Clancy, 1986; Ogura, Yamashita, Murase, &
Mahieu, 1999)? If the composition of children’s vocab-
ularies is similar across English and ASL (which differ
greatly in their structures and typology), one might ar-
gue that more general cognitive mechanisms play a sig-
nificant role in the types of words children acquire. If,
on the other hand, early lexicons reflect the structural
characteristics of particular languages, that would sug-
gest that the language, rather than general toddler cog-
nitive abilities, is driving early lexical acquisition. We
can begin to address these issues with the data to
follow.

Finally, because most deaf children have hearing
parents and are exposed to sign language after infancy,
and some not until late childhood or adolescence, they
often acquire their primary language at different ages
and stages of cognitive development. Thus, the acqui-
sition of sign language by different populations (e.g.,
deaf children born to hearing parents vs. deaf children
born to deaf parents) provides a naturalistic experi-
ment for the critical period hypothesis for language
learning (Lenneberg, 1967). When a primary language
is acquired at different ages, to what degree will the
initial stages of language development be comparable?
We know from studies on adult late learners of ASL
that different aspects of language are more vulnerable
to late acquisition than others (Emmorey, Bellugi,
Friederici, & Horn, 1995; Newport, 1991). Related is-

MacArthur Inventory 85

versions for Chinese, German and other languages in
progress.

Theoretical Issues Specific to Signed Languages

With respect to early acquisition, ASL presents an in-
triguing contrast to spoken language. The fact that it
is conveyed in the visual-gestural modality has led to
discussions concerning age of onset of first signs and
the suggestion that ASL might be acquired earlier than
spoken languages (see Newport & Meier, 1986, for a
thoughtful discussion). Because sign is conveyed in the
visual-gestural modality and because infants (both
hearing and deaf) use communicative gestures prelin-
guistically, in the initial stages of language develop-
ment, children learning signed languages may have a
distinct advantage over children learning spoken lan-
guage, particularly in the acquisition of first “words.”
Additionally, although signs have undergone processes
of grammaticization, there is a pantomimic or iconic
aspect to ASL, and one might suppose that children
would exploit this iconicity, thus entering the language
system earlier and faster than their hearing counter-
parts.

An enduring issue in developmental psycholinguis-
tics has been the role of cognition in the process of lan-
guage acquisition (see Bates, Bretherton, & Snyder,
1988; Piatelli-Palmarini for the debate between Piaget
and Chomsky, 1980; Slobin, 1973, 1985). For example,
some theorists propose that cognitive abilities precede
the onset of language and first words (Goodwyn &
Acredolo, 1993; Gopnik & Meltzoff, 1985; Piaget,
1952). Thus, if first signs consistently appear earlier
than first words, this would suggest that underlying
cognitive abilities for language are in place sooner than
previously thought. This would also indicate that the
development of speech mechanisms restricts the age at
which first words are used, rather than the underlying
cognitive abilities. In a similar vein, another interesting
issue to explore in ASL involves the composition of the
early vocabularies of children learning ASL. In En-
glish, word order is rather rigid (SVO) and subjects are
a required sentential component for English; thus, the
input to children acquiring English is filled with nomi-
nal initial utterances. ASL also utilizes a SVO sign or-



sues pertain to the pattern and sequence of acquisition.
Will late learners of ASL as a first language (e.g., deaf
children born to hearing parents) use similar strategies
and reflect a similar developmental sequence? What
will this tell us about the process of language acquisi-
tion? Although the current data does not address these
latter questions, future data will be able to do so.

Method

Development of ASL-CDI

To adapt the English version of the toddler CDI to
make it linguistically and culturally appropriate for
deaf children, we made a number of changes. First,
based on available data from our own lab from studies
on early sign language vocabulary development and in
consultation with Deaf colleagues, we deleted words or
categories inappropriate for an ASL version of the
CDI. For example, the Animal Sounds category was
omitted, as this is not a pertinent area to assess in deaf
children who are not exposed to these noises. In addi-
tion, signs that reflected Deaf culture and experiences
(such as TTY/TDD)1 were added, whereas words con-
sidered ASL equivalent forms, such as horse/pony,
were modified to include only the “formal” word (i.e.,
HORSE)2 because the words are represented by the
same sign in ASL. In some cases, signs of virtually
identical form (e.g., EAT and FOOD, SIT and
CHAIR) but different grammatical function (noun
versus verb) were also modified to only include one
sign.3 These changes affected five signs (EAT/FOOD,
SIT/CHAIR, DRINK/DRINK, SLIDE/SLIDE,
SWING/SWING) and in all cases, the sign was en-
tered as a verb in the Action Signs category. Although
the English CDI has retained both the noun and verb
forms of certain words, the determination to limit the
ASL-CDI signs was based on the pilot data whereby
parents consistently endorsed only the verb form of the
sign even when presented with both options. Several
other signs could fall across categories such as BI-
CYCLE (the noun, “bicycle,” and the action, “bicyc-
ling”) and SHOWER (“the shower” vs. “showering”).
However, the majority of ASL signs on this checklist
fall clearly into only one grammatical category.

Finally, significant changes were made to the gram-
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matical portion of the ASL-CDI. As ASL is a visual-
gestural language with a multilayered grammatical
structure, grammatical aspects cannot be easily dem-
onstrated in a written form, as can be done with spoken
languages. Thus, the grammar section was limited to
inquiries about a child’s linguistic competence includ-
ing questions about language use in the home, ability
to fingerspell, and the child’s longest sign productions.

Pilot data were collected from 30 children (16 girls
and 14 boys), ages 10 to 36 months, from 11 states. All
of the children were deaf, as were both of their parents.
Ninety-seven percent of the families reported using
ASL in their homes; 3% reported using Pidgin Signed
English (PSE). Sixty-three percent had deaf maternal
grandparents and 47% had deaf paternal grandparents.
For each completed form, parents were paid $5.00.

Data from these forms were then analyzed. Signs
used extremely infrequently (by 10% or less of the
children) were deleted. Signs were added to the ASL-
CDI if at least 10% of the parents spontaneously wrote
in that their child was using them. These cut-off points
were arbitrarily defined. The semantic category of
Body Parts was eliminated because pointing to the
body part rather than a formal sign is generally used
to identify body parts. Based on these changes, the
current version of the ASL-CDI, which consists of
537 signs in 20 semantic categories, was created. The
20 categories are Animals, Vehicles, Toys, Food and
Drink, Clothing, Small Household Items, Furniture
and Rooms, Outside Things, Places to Go, People,
Games and Routines, Action Words, Descriptive Signs,
Signs about Time, Pronouns, Question Signs, Preposi-
tions and Locations, Quantifiers, Helping Verbs, and
Connecting Signs. All questions about early grammati-
cal development were retained. See the appendix for
the current version of the ASL-CDI.

Normative Data Sampling

To begin the normative data collection, letters describ-
ing our project were sent to schools that reported using
either ASL or sign with speech as their primary com-
municative mode, as identified in the American Annals
of the Deaf Reference Manuals (Craig & Craig, 1993;
Stuckless & Corson, 1994). Of the 632 schools con-
tacted, over 100 have replied to our letter. Although the



signs produced at Time 2 were not included in this
analysis. Because test-retest reliability involves admin-
istering the same test to the same child on two different
occasions and then correlating the two scores, new
signs produced at Time 2 cannot be included in the
analysis as their presence would artificially inflate the
reliability score. Overall, the ASL-CDI demonstrated
high test-retest reliability exceeding an r of .91 (indi-
vidual scores ranged from .82 to 1.00). This reliability
rate is comparable with that reported for the English
version of the CDI (r of .95) and suggests that parents
are extremely consistent in their reporting of their
child’s sign language production.

External validity refers to the extent that parents
are actually checking signs that their children produce.
To assess external validity, we videotaped 10 children
(age range from 17 to 34 months with reasonable distri-

Table 1 Number of children included at each month in
the cross-sectional norming sample

Age Number

8 months ............................................................. 1
9 months ............................................................. 0
10 months ........................................................... 4
11 months ........................................................... 2
12 months ........................................................... 1
13 months ........................................................... 3
14 months ........................................................... 1
15 months ........................................................... 3
16 months ........................................................... 2
17 months ........................................................... 2
18 months ........................................................... 3
19 months ........................................................... 2
20 months ........................................................... 0
21 months ........................................................... 3
22 months ........................................................... 2
23 months ........................................................... 5
24 months ........................................................... 4
25 months ........................................................... 1
26 months ........................................................... 0
27 months ........................................................... 5
28 months ........................................................... 3
29 months ........................................................... 3
30 months ........................................................... 3
31 months ........................................................... 4
32 months ........................................................... 6
33 months ........................................................... 2
34 months ........................................................... 3
35 months ........................................................... 1
36 months ........................................................... 0
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majority of the responders did not have deaf children
with deaf parents acquiring ASL, or children in the ap-
propriate age range, virtually all indicated that they be-
lieved the project was important and offered to help
with future data collection on deaf children of hearing
parents.

Currently, data from 110 ASL-CDIs (69 children:
34 longitudinal) have been compiled from the ASL-
CDI (see Table 1 and Table 2). Our normative sample
includes 32 girls and 37 boys who range in age from 8
to 35 months. These children reside in 16 different
states in the United States. All of the children are deaf,
as are both of their parents. Of these children, 66 (96%)
of their families reported using ASL in their homes;
one reported using a combination of total communica-
tion with ASL; one family reported using the generic
“sign,” while one family did not report. Forty-two per-
cent have maternal deaf grandparents, and 43% have
paternal deaf grandparents; 35% of the families have
no deaf grandparents. A primary consideration for in-
clusion in this study was that both the child and her
parent be deaf because that assumes a typical language
learning environment. Because parents were asked to
report what language they used in the home (rather
than to choose among predefined language categories),
families were not excluded if they did not name “ASL”
as their home language. The presence of a deaf house-
hold where sign language is the primary form of com-
munication was sufficient to allow inclusion and we be-
lieve that it is highly likely that ASL is the language
used in the home.

Results

Reliability and Validity

Test-retest reliability was established for the ASL-CDI
using 25% of the normative data (n � 16). ASL-CDIs
were initially collected and then readministered 5 or 7
months later (age range: 11 to 29 months at first test-
ing), with the same parent completing the form at each
data point. The total number of signs produced at each
data point was tallied. Then, the correlation between
the data points was made using only the signs pro-
duced at both times and the signs produced at Time 1
but were not checked at Time 2 (missing signs). New



bution among this range) on the same day that parents
completed ASL-CDIs for them.4 Videotaping sessions
ranged from 1 hour to 2.5 hours and captured periods
of free play as well as structured tasks designed to elicit
language production. We then compared transcrip-
tions of the videotapes with the signs that parents
checked on the forms, giving particular attention to
those signs that the child produced but the parent did
not endorse on the checklist (e.g., signs that the child
does in fact know but the parent did not report). We
limited our analysis to only those signs that were
in common between the videotaping session and the

Table 2 Longitudinal data: Age at testing (vocabulary
size)

Child Time 1 Time 2 Time 3 Time 4 Time 5

1 8 (2) 18 (18) 25 (35) 30 (122) 36 (166)
2 10 (2) 13 (4) 23 (116)
3 10 (3) 13 (59) 19 (231) 25 (319) 31 (499)
4 10 (3) 24 (104)
5 10 (3) 30 (272)
6 11 (17) 14 (75) 18 (147) 30 (344)
7 12 (88) 19 (202) 26 (376)
8 13 (47) 29 (260)
9 13 (7) 30 (179) 36 (210)
10 14 (107) 26 (374)
11 15 (102) 21 (239) 28 (409)
12 15 (30) 23 (136)
13 15 (27) 24 (261) 31 (439)
14 15 (64) 27 (171) 35 (361)
15 16 (65) 33 (472)
16 18 (138) 23 (454)
17 18 (83) 24 (211) 30 (349) 35 (475)
18 18 (199) 26 (454) 36 (519)
19 19 (295) 26 (320) 33 (488)
20 18 (39) 34 (277)
21 21 (115) 28 (327)
22 22 (345) 29 (438)
23 22 (162) 34 (303)
24 23 (138) 27 (198)
25 23 (83) 31 (138)
26 23 (86) 32 (256)
27 24 (348) 29 (391) 33 (476)
28 24 (201) 35 (328)
29 24 (133) 36 (364)
30 25 (279) 34 (410)
31 27 (284) 32 (337)
32 27 (269) 32 (322)
33 27 (205) 34 (316)
34 29 (280) 35 (399)
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ASL-CDI. A ratio between these two scores (number
of signs produced by the child during videotaping and
endorsed by the parent on the ASL-CDI compared to
the total number of signs produced by the child that
the parent could have either endorsed or not on the
ASL-CDI) yielded an external validity score of .87,
ranging from .71 to 1.00. This suggests that parents
accurately report the signs that their children pro-
duced as measured by the ASL-CDI.

Vocabulary Production

Sign Production by Toddlers: Cross-Sectional Data

The youngest child reported as producing signs is 8
months old, with a vocabulary of two signs (MILK,
BATH). Four 10-month old children are each reported
as using two or three signs, all nouns with one iconic
verb (CLAP). An 11-month-old child has a vocabulary
of 17 signs, which also consists entirely of nouns. It is
not until the age of 12 months that a child is reported
as having a more diverse vocabulary consisting of a va-
riety of lexical items such as nouns, verbs, quantifiers,
and adjectives. By 34 months, a child was reported as
having a vocabulary of 518 signs including all 20 se-
mantic categories. Among the three 34-month-old
children included in this sample, vocabulary sizes
range from 264 to 518 signs, with a mean of 402 signs.

To provide a more descriptive overview of the de-
velopment in children’s sign language between 8 and 35
months, we clustered the children into five approxi-
mately 6-month age groups (see Table 3). The follow-
ing table provides information about the mean, me-
dian, and ranges of their vocabularies in the five age
groups. Similar to other reports, the median number of
signs rises significantly over the 27-month period (i.e.,
8–35 months), reflecting a productive vocabulary al-
most 150 times as large by 3 years of age as compared
with the vocabulary size at 8 months.

To investigate developmental patterns, we con-
ducted a regression analysis using age as the indepen-
dent variable and vocabulary size as the dependent
variable. As expected, there was a positive correlation
(r � .72) between age and vocabulary size, indicating
that vocabulary size increases with age, F(1,67) � 175.97,
p � .05. Figure 1 illustrates the vocabulary develop-



Developmental Changes in Vocabulary Composition:
Cross-Sectional Data

To address changes in vocabulary composition, we ini-
tially conducted a regression analysis with age as the
independent variable and noun:predicate ratio as the
dependent variable. Children who did not produce any
predicates were not included in this sample as their ratio
score was undefined. Common nouns included the fol-
lowing categories from the ASL-CDI: Animal Names,
Clothing, Furniture and Rooms, People, Food and
Drinks, Places to Go, Outside Items, Small Household
Items, Toys, and Vehicles. The combined common
nouns category contains 280 items comprising 52% of
the total checklist. Predicates were defined as the sum
of three categories from the ASL-CDI: Actions Signs,
Helping Verbs, and Descriptive Signs (163 possible
items, totaling 30% of the checklist).5 The noun:predi-
cate ratio for the entire checklist (e.g., if all items were
endorsed) is 1.72. There was a significant negative cor-
relation between age and the ratio of nouns to predi-
cates as measured by the ASL-CDI, F(1,63) � 10.18, p �

.05 (see Figure 2). Specifically, after the age of 2 years,
children begin to acquire more verbs and adjectives
into their language, resulting in the observed decrease
of the proportion of nouns to predicates. (As noted ear-
lier, a handful of signs on this checklist could poten-
tially have classified as either a noun or a predicate, and
future research should consider more carefully the
clear classification of a sign as either a noun or a predi-
cate to gain clarity on the development of this rela-
tionship.)

However, there is considerable variability in our
data. That is, the vocabulary sizes of the three 21-
month old children included in the normative sample
range from 105 to 214 signs. There is a 22-month old
child with a reported vocabulary of 348, while older
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ment observed from the ASL-CDI. Recall that the
ASL-CDI provides an index of true vocabulary size;
thus, a child’s actual vocabulary may be considerably
larger than reported here.

From 8 to 11 months of age, most children are pro-
ducing little meaningful language (although they are all
producing some signs). This early onset of language
production by deaf children has been noted frequently
in the literature (Bonvillian, Orlansky, & Novak, 1983;
Orlansky & Bonvillian, 1984, 1985; Petitto, 1988) and
raises interesting questions about the underlying na-
ture of language development. However, hearing chil-
dren produce communicative gestures at young ages
(Acredelo & Goodwyn, 1988; Petitto, 1988, 1992; Volt-
erra & Caselli, 1985). The average number of commu-
nicative gestures for an 8-month-old child is 10 (Fen-
son et al., 1994). So, it is quite possible that both
hearing and deaf children produce communicative ges-
tures at young ages, but that only deaf children are
given credit for having produced a lexical item.

By 12 to 17 months of age, the productive vocabu-
laries are considerably larger. These findings are con-
sistent with the long-reported claim that expressive
language begins primarily around 12 months of age
(Fenson et al., 1994; Gesell, 1925; Lenneberg, 1967;
McCarthy, 1954). More interesting is that the early
productive vocabularies of these children exceed those
reported for English-speaking children (Bates et al.,
1994; Fenson et al., 1994). However, by 18–23 months,
the median scores and ranges for both ASL and En-
glish are comparable. This finding is consistent with
many reports that suggest that deaf children learning
ASL demonstrate an earlier onset in language produc-
tion but no such advantage is observed by the end of
the second year (Meier & Newport, 1990; Orlansky &
Bonvillian, 1985; Prinz & Prinz, 1981).

Table 3 Descriptive statistics of children’s productive sign vocabularies

Mean n Median n Range of productive
Age group signs produced signs produced sign vocabularly

8–11 months (n � 7) 8 3 2–17
12–17 months (n � 12) 61 62 7–107
18–23 months (n � 15) 149 138 39–348
24–29 months (n � 16) 252 261 102–417
30–35 months (n � 19) 380 411 249–518
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children have only 154 or 205 signs. Thus, it is possible
that children with different vocabulary sizes are at dif-
ferent developmental stages, regardless of their age,
which may have resulted in a confound between devel-
opmental and compositional variance. Thus, subse-
quent analyses used vocabulary size as a continuous
variable or divided the children into six developmental
levels (e.g., by vocabulary size) rather than by chrono-
logical age. Table 4 shows the groupings that were used.

To address the possible confound of developmen-
tal and compositional variance, we conducted a regres-
sion analysis using vocabulary size as the independent
variable and noun:predicate ratio as the dependent

Figure 2 Noun:predicate ratio by age.

Age in Months

Figure 1 Development of productive vocabulary from 8 to 30 months.
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variable. There was a significant negative correlation
between vocabulary size and the ratio of nouns to
predicates in the vocabulary, F(1,63) � 12.48, p � .001;
r � �.41. As vocabulary size increased, the proportion
of nouns to predicates decreased. It is clear that nomi-
nals dominate children’s early lexicons, and then predi-
cates begin to take on a more substantial role as vocab-
ulary size increases. This profile of “nominalization to
predication” (Bates et al., 1994) has been observed in
other languages as well, including English, Italian, and
Spanish (Bates et al., 1994; Caselli et al., 1995; Jackson-
Maldonado et al., 1993). The significant shift in vocab-
ulary composition appeared to occur when children



if growth in language development occurred evenly
across all vocabulary types (e.g., growth in nouns was
comparable to that of predicates). An investigation of
Figure 4 reveals that growth is quite different across
the three vocabulary types. Nouns, predicates, and
closed-class items follow distinctly different develop-
mental paths.

The pattern for common nouns is an inverted-U
reflecting the predominant role that nouns play in the
early stages of lexical acquisition. Although neither the
linear nor quadratic trends were statistically signifi-
cant, as can be seen in Figure 4, there is a clear peak in
the proportion of nouns in the child’s vocabulary when
the child’s vocabulary reaches 51–200 words and subse-
quently drops off. During the acquisition of the first
200 signs, nouns occupy the greatest proportion of the
total vocabulary, which is consistent with the pattern
obtained for the lexical acquisition of English-speaking
children. Moreover, this pattern is consistent with the
finding that the initial stages of lexical acquisition are
dominated by learning the names of common, everyday
items. The abundant use of nouns peaks at a mean of
63% and begins to drop off considerably after the vo-
cabulary size of 101–200 signs is attained. Eventually,
the mean drops to 51%, which is just below the 52%
figure that common nouns occupy within the checklist
as a whole (i.e., the checklist ceiling).

The developmental pattern for predicates is quite
different than that of nouns (see Figure 4). The pro-
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attained a vocabulary size of approximately 200 signs,
as noted by the decreased variability in scores (see Fig-
ure 3).

Following the analyses by Bates et al. (1994), we
summarized the developmental trends in vocabulary
composition for three variables: percent common
nouns, percent predicates, and percent closed-class
items (also called function items). Common nouns and
predicates are defined above. Closed-class items in-
cluded the ASL-CDI categories of Connectors, Prepo-
sitions, Pronouns, Quantitative Signs, and Question
Signs (53 items, 10% of the checklist).

The horizontal dashed lines in Figure 4 represent
the absolute percentage that each vocabulary type com-
prises within the entire checklist (i.e., 52% nouns, 30%
predicates, and 10% closed class). These lines reflect
the checklist ceiling and are the percentage of scores
that the children would obtain if their parents endorsed
all of the items on the checklist. These lines also rep-
resent the percentages that we would expect to see

Table 4 Descriptives of vocabulary groups

Vocabulary range n Age range

0–50 12 8–19 months
51–100 10 12–23 months
101–200 13 14–29 months
201–300 15 19–34 months
301–400 7 22–35 months
400� 12 27–34 months

Figure 3 Noun:predicate ratio by vocabulary size.
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portion of predicates shows a slow, steady, linear in-
crease as the vocabulary size increases; this linear
growth was statistically significant, F(1,67) � 34.48, p �

.05. In children with vocabularies between 1–50 signs,
predicates occupy only 17% of their total vocabulary.
However, by the time the vocabulary size has grown to
400� signs, predicates occupy 33% of the total vocab-
ulary, which is slightly above the 30% checklist ceiling
for predicates. When compared to English-speaking
children, the patterns of proportion of predicate usage
appear similar. Notably, however, the proportion of
predicates in the vocabulary of these deaf children is
nearly twice that of their hearing counterparts who
are learning English. Although both the English and
the ASL checklist have comparable total predicate ceil-
ings (24.4% and 30%, respectively), the percentage of
predicates in the vocabulary of the deaf children is
consistently higher than those of the English-speaking
children (see Table 5). This difference may reflect gram-
matical differences between the languages and the
frequency of verb initial or verb final utterances in ASL.

Finally, the developmental pattern for the propor-
tion of closed class signs was analyzed (see Figure 4).
This pattern, similar to that for predicates, reflects a
relatively steady, linear increase across the vocabulary
range; this growth is also statistically significant,
F(1,67) � 29.06, p � .05. Unlike the other categories of
nouns and predicates whose relative usage appears to
level off by 400 signs, the use of closed class signs ap-

Figure 4 Vocabulary composition: Proportion of nouns, predicates and closed class signs at
each vocabulary level. Flat dashed lines represent the percentage that each vocabulary type occu-
pies within the checklist as a whole.
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Table 5 Comparison of proportion of predicates (English
data extracted from Bates et al., 1994)

English English ASL

0–50 .07 .17
51–100 .10 .22
101–200 .14 .23
201–300 .17 .30
301–400 .21 .33
400� .24 .33

pears to continue to rise during this period. This same
pattern has been observed in English-speaking chil-
dren, for whom 400 words was viewed as a “take-off ”
point for closed class words (Bates et al., 1994).

In sum, with respect to the lexical composition of
early sign vocabularies, both linear and nonlinear
trends were observed. Nouns dominate the early vo-
cabularies relative to other categories, but their pre-
dominant presence levels off around 200 signs. Com-
pared to nouns, predicates occupy a much smaller
proportion of the total vocabulary, but escalate slowly
over time. Notably, deaf children appear to have a
greater proportion of predicates in their early lexicon
than English-speaking children. Finally, closed class
items show a relatively strong linear trend until the vo-
cabulary size reaches 400 signs, at which time growth
within this category appears to accelerate. Our longitu-
dinal data add some detail to the cross-sectional data
and confirm a number of the developmental patterns.



2000). Although this type of vocabulary burst seems
highly unlikely when observing our current data, based
on the linear trajectories observed, future investiga-
tions with larger numbers of children tested at closer
intervals will help clarify this point.

With respect to changes in vocabulary composition
such as noun:predicate ratio, proportions of nouns,
proportion of predicates, and proportion of closed-
class items, we observed similar patterns to those re-
ported in the cross-sectional data. With a vocabulary
size of less than 200, children demonstrated a relatively
high noun:predicate ratio, reflecting the abundance of
nouns in their early vocabulary. Once a vocabulary size
of 200 is attained, there is a dramatic shift downward in
the ratio as more predicates enter a child’s vocabulary.
There is one interesting pattern subtly apparent in the
cross-sectional data that is more pronounced in the
longitudinal data. At a vocabulary size of about 300 to
400 signs, children’s noun:predicate ratio drops con-
siderably below the checklist ratio of 1.72. This shift
suggests that during this period of time, children are
acquiring predicates at a much more rapid rate than
they are acquiring nouns. Thus, it is possible that a
“verb burst” may be occurring during that time. Our
sample size is too small to confirm this finding, but it
warrants additional research.

The pattern of proportion of nouns, proportions of
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Figure 5 Vocabulary development trajectories for longitudinal data
(for 13 children with more than three data points).

0

100

200

300

400

500

600

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Vo
ca

bu
la

ry
 S

iz
e

Age in Months

Sign Production by Toddlers: Changes in Vocabulary:
Longitudinal Data

Quantitative analyses on the development on children’s
vocabularies were not conducted. Obviously, as the
children age, their vocabulary size will increase. More-
over, the varying lengths of time between testings make
comparisons difficult and may possibly obscure an
actual vocabulary spurt. However, the children’s vocab-
ulary sizes at each data point are shown in Table 2. Fig-
ure 5 shows the development of the children’s vocabu-
laries over time; only those 13 children who had three
data points or more were included. Though we recog-
nize that we do not have month-to-month data from
any child, we can still visually observe patterns in the
data. The most striking element of the graph to us is
that vocabulary development is remarkably linear for
most children. This point is of interest because of the
often reported vocabulary burst observed in English-
speaking children, sometimes as large as 75 words in
one month (Bloom, 1973; Dromi, 1987; Goldfield &
Reznick, 1990; Reznick & Goldfield, 1992). Recent
monthly longitudinal data have shown that nearly ev-
ery child learning English demonstrates a vocabulary
burst at some point in the first 3 years, although the
timing and size of this burst with respect to the child’s
age or vocabulary size varies tremendously (Goodman,



predicates, and proportion of closed class items in the
children’s vocabularies looked virtually identical to the
cross-sectional data (see Figure 4). When their vocabu-
lary was between 50–100, children showed the highest
proportion of nouns. Over time, most of the children
demonstrated steady increases in the proportion of
predicates. Several children demonstrated a peak in
proportion of predicates when their vocabulary size
ranged from 150–250 signs, which was followed by a
drop in proportion of predicates as their vocabulary
size grew. Again, these data suggest a more rapid ac-
quisition of predicates during a limited period of time.
For closed-class items, development was linear but rel-
atively flat.

Early Vocabulary Development

First Words: Cross-Sectional Data

In the previous sections, we have talked about the num-
ber of words in children’s lexicons and the composi-
tion of these early vocabularies, but not their content.
A recent topic of interest has been the degree to which
children’s first words are similar or different across
languages or cultures. The knotty problem of what
constitutes a word, idiosyncratic first words, and dif-
ferent cultural practices, including input differences,
have all been raised in this discussion. Although the
CDI data do not represent a solution to these very real
problems, they do provide interesting data on what
parents report their children’s first words to be and an
opportunity to look at the actual content of children’s
early lexicons. Due to space limitations, we have made
an arbitrary decision to present the first 35 words from
our data set and compare the list to that obtained from
data collected from the English CDI (Fenson et al.,
1994). Criterion for inclusion for both English and
ASL are that at least 50% of the sample must use the
given word/sign by 18 months of age. That is, at least
50% of the sample by 18 months of age used each of
these words (n � 788 for English and n � 20 for ASL).
Table 6 displays the list of the first 35 words/signs.

When we look across the lists of first words and
signs, we see strong similarities in the content of these
early lexicons. As we noted, nouns, especially names
for people, animals, and things to eat, far outstrip the
number of verbs or predicates. The significant people,
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especially Mommy and Daddy, appear early in both
languages. Animal names are also a common theme,
but there is a clear reflection of modality: early lexicons
from English include animal sounds (generally used to
name the animals), but ASL includes only animal
names. In fact, the range of animal names in the early
sign vocabulary is somewhat broader than in English,
wherein both the animal name and its sound are
learned early, as in dog and woof, resulting in a semantic
overlap among these first words.

Additional common topics are things to eat, greet-
ings, and clothing. An interesting lexically driven dif-

Table 6 First 35 words or signs to emerge in English or
ASL (English list extracted from Fenson et al., 1994)

English ASL

Daddy DADDY
Mommy MOMMY
Bye BYE
Ball BALL
Baby BABY
No NO
Shoe SHOE
Bottle MILK
Cookie COOKIE
Kitty CAT
Dog DOG
Uh oh MORE
Eye EAT/FOOD
Nose DRINK
Bird BIRD
Cracker CRACKER
Banana BANANA
Juice DIAPER
Hi GRANDMA
Baabaa RABBIT
Moo CLAP
Ouch FINISH (all-done)
Woof COW
Yumyum HAT
Balloon HORSE
Book BOOK
Bath NAME SIGNS (including

child’s own name)
Duck DUCK
Peekaboo CRY
Nite-nite BATH/WASH
Car FISH
Cheese TREE
Vroom KISS
Keys SLEEP
Apple RAIN



quence refer to concepts or ideas that are less abstract
(e.g., names for things and people) than words acquired
later in the sequence (e.g., the manner, the causality,
the time frame). In addition, linguistic constraints also
appear to play a role in the sequence (Bloom et al.,
1982). Specifically, more complex wh-forms require
more complex, descriptive verbs, whereas simpler wh-
forms could easily be used with the copula or simple
verb forms such as go and do.

Wh-Forms: Longitudinal Data

Our longitudinal sample allows a more detailed look at
the emergence of these signs within an individual
child’s vocabulary. Using the children for whom there
were at least three longitudinal data points, we investi-
gated the order in which question signs entered the vo-
cabulary. In general, question signs did not emerge
until a child attained a vocabulary of 100 signs. With-
out exception, WHERE was the first or one of the first
question signs to be acquired. The age at which
WHERE was reported by virtually every parent was 18
months. The vocabulary size at which children ap-
peared to have the question sign WHERE was between
150 and 200 signs. The signs WHAT, WHO, and
WHICH emerged next between 24 and 30 months of
age, with almost all the children producing those signs
by age 30 months. The vocabulary range for the acqui-
sition of these signs was from 250 to 300 signs. Finally,
FOR-FOR and WHY emerge between 30 and 35
months of age, although several parents report younger
children to be producing these signs. HOW and DO-
DO emerge the latest of all these signs and were not
reported to be produced by any child younger that 32
months. Children had attained a vocabulary size of
greater than 350 signs before these last four question
signs emerged.

Emotion Signs: Cross-Sectional Data

In the development of emotion signs, signs about phys-
ical states (e.g., SLEEPY, HUNGRY, THIRSTY)
emerge earliest at around 15 months or within the first
100 signs. By 24 months, virtually every child is re-
ported to be producing signs for physical states. These
findings are consistent with our earlier naturalistic data
(Reilly, McIntire, & Bellugi, 1990). In addition, this is
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ference is names for body parts. Whereas these appear
in English, they are not part of the ASL early vocabu-
lary for the previously mentioned reason that individ-
ual lexical signs for most body parts do not exist. They
are signaled by points on the signer’s body to the ap-
propriate body part.

Although predicates are few in these very early vo-
cabularies, ASL has several more than English. How-
ever, many of those that do occur in ASL (e.g., SLEEP,
CLAP) have a strong iconic or gestural form, making
it difficult to determine if these early signs are gestures
or signs. These iconic verbs may well be present in a
similar form in the vocabularies of young hearing chil-
dren as well.

Early vocabularies also include social phrases and
routines, such as words or signs for no, for leave-taking
(BYE : bye-bye), and for quieting children, sh! Perhaps,
the most salient feature of these vocabularies is the very
high degree of similarity in their content, reflecting
the shared common functions of early words and the
shared interests and concerns of toddlers as well as the
shared culture.

Wh-Forms: Cross-Sectional Data

Within ASL, there has also been a growing interest
with respect to the emergence of various sign cate-
gories, specifically question signs (e.g., WHERE,
WHAT) and emotion signs. An investigation of our
data reveals that question signs first emerge around 12
months of age. The signs WHERE and WHAT are the
first to appear; by age 21 months, virtually every child
in our sample has either WHERE or WHAT (or both)
in their vocabulary. WHERE and WHAT are followed
by WHO, WHICH, FOR-FOR (“what is it for?”)
around 24 months. HOW, WHY, and DO-DO (“what
are you doing/what does it do?”) emerge last around 30
months. This sequence has been observed in English-
speaking children as well as second-language learners
of English. In English, what, where, and who emerge be-
tween 22 and 27 months, followed by why, how, when,
and which acquired later, around 30 months (Bloom,
Merkin, & Wootten, 1982; Fenson et al., 1994). The
pattern of acquisition has most frequently been ex-
plained as resulting from constraints on cognitive de-
velopment (Ervin-Tripp, 1970; Fahey, 1942; Tyack &
Ingram, 1977). That is, words acquired early in the se-



comparable to development in English, wherein 50%
of the children are reported to be expressing physical
states by 23 months. Signs that denote feelings (e.g.,
SAD, HAPPY, SCARED, ANGRY) begin to emerge
around 18 to 20 months, or when children acquire a
vocabulary size of 100 to 200 signs. CRY is the earliest
reported emotionally based sign, as it is a salient sign
for children because of the obvious physical behavior
associated with crying. Signs such as SCARED and
SAD also occur commonly in the vocabularies of 20-
month-old children. Of the emotion signs available on
the ASL-CDI, ANGRY is the last to emerge at around
30 months. This development of signs for emotion also
maps nicely onto the development in English, wherein
by about 24 months, 50% of children are producing
words for emotion. In English, cry also emerges first
(around 22 months), followed by sad, happy, and scared,
with mad being acquired last at around 29 months of
age (Fenson et al., 1994).

Cognitive Verbs: Cross-Sectional Data

We looked at the emergence of three cognitive verbs:
WANT, LIKE, and THINK. WANT consistently
emerged first at around 18 months of age or when a
child’s vocabulary reached 200 signs. LIKE emerged
next at around 24 months of age or a vocabulary size of
350 signs. THINK was last to emerge at between 30
and 36 months with a vocabulary over 450 signs. While
almost every older child was producing WANT and
LIKE, only about half was producing the sign
THINK. Again, the acquisition timeline of these cog-
nitive verbs is consistent with that observed in English.

Table 7 Comparisons of developmental sequences for negation

Devel. seq. based on previously Devel. seq. based on parental
reported cross-sectional data Devel. seq. based on parental report (age in month when
(age in month of earliest report (age in month of approx. 50% of children
productiona earliest reported production demonstrate sign

NO (18) NO (12) NO (18)
DON’T-WANT (19) NONE (12) NONE (24)
NONE (21) DON’T-WANT (18) DON’T-WANT (24)
CAN’T (24) CAN’T (19) DON’T-LIKE (26)
DON’T-LIKE (24) DON’T-LIKE (21) DON’T-KNOW (30)
NOT (31) NOT (22) NOT-YET (30)
DON’T-KNOW (31) DON’T-KNOW (25) CAN’T (32)
NOT-YET (36) NOT-YET (26) NOT (32)

aAnderson and Reilly, 1998.
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Wanna emerges earliest in English (around 23 months)
followed by like at 25 months, with think produced last,
beyond the age of 30 months (Fenson et al., 1994).

Negation: Longitudinal Data

We have previously reported cross-sectional data ad-
dressing the acquisition of negation in ASL (Ander-
son & Reilly, 1998). Those data were obtained through
naturalistic observation and semistructured videotaped
interactions with deaf children, and the order of acqui-
sition of negative, manual signs is presented in Table 7.
With the current data obtained through parental re-
port, we are able to confirm the developmental timeline
for manual negation. As noted earlier, the sign NO is
one of the first signs that children produce and repre-
sents the earliest form of manual negation. Of the 27
longitudinal children who were reported to be produc-
ing signs for negation, every one produced NO first.
The next signs to be produced consistently are
DON’T-WANT and NONE, which were common in
the vocabularies of children ages 18 to 24 months (vo-
cabulary size between 150 and 250 signs). Between
24 and 30 months, DON’T-LIKE, DON’T-KNOW,
and NOT-YET emerge (vocabulary size consistently
ranged from 300 to 400 signs). The last to appear are
the signs CAN’T and NOT, which are not seen consis-
tently until children are older than 30 months (and the
vocabulary size reaches at least 350 signs).

If we compare the first two columns of Table 7, the
acquisition sequences obtained previously through our
cross-sectional data and currently through parental re-
port are remarkably similar. The only significant differ-



there are individual letters (Akamatsu, 1985; Hirsh-
Pasek, 1987; Padden, 1991). A similar phenomenon is
noted in the vocabularies of hearing children who learn
morpheme combinations or amalgams such as “I’ll-
getit” in response to a ringing telephone long before
they learn the individual words of I, will, get, and it.

As in other analyses, age did not appear to be a fac-
tor in predicting whether children were fingerspelling
or not. Children as young as 13 and 15 months were
noted to be fingerspelling words and 19- and 21-
month-old children fingerspelling letters, whereas
several 23- to 27-month-old children were reported to
be doing neither. Rather, vocabulary size does seem to
be an important factor. With one exception, none of the
14 children with vocabulary sizes under 100 signs was
fingerspelling. The one child who had a vocabulary of
86 signs was reported to be fingerspelling words but
not letters. The opposite pattern is observed for chil-
dren with vocabulary sizes above 100 signs (n � 47).
With two exceptions, all of the children were making
attempts to fingerspell words, letters, or both. The two
children who were not had vocabulary sizes of 105 and
116. By the time a child’s vocabulary reaches 400 signs,
he or she is consistently attempting to fingerspell both
words and letters.

Fingerspelling: Longitudinal Data

Our longitudinal data provide some additional infor-
mation about the development of fingerspelling. Of the
32 children sampled longitudinally, 17 of the children
were reported to either be (1) fingerspelling both words
and letters at all time points or (2) not fingerspelling at
one time point and then fingerspelling both words and
letters at the subsequent time point. The remaining
15 children had parents who differentially endorsed
their fingerspelling behavior over time. With remark-
able consistency, parents noted that their child could
fingerspell words at least several months before they
could fingerspell letters. Specifically, 12 parents re-
ported that their child was fingerspelling words at one
time point and began fingerspelling letters at the sec-
ond time point. In addition, three parents reported
their child was not fingerspelling at all at one time
point, but at a subsequent time point, their child was
fingerspelling words but not letters. No parent ever re-
ported that their child produced fingerspelled letters
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ence is the earlier production of signs as reported by the
parents. Such a difference would be expected, given the
different methods of data collection. The data in the
first column were obtained by reviewing videotaped in-
teractions with the child that only sampled their vocab-
ulary (e.g., they had to produce a negative sign during
the videotaped interaction in order to be included).
The data in the second column obtained through pa-
rental report reflects a more broad range of the child’s
vocabulary. Notably, by parental report, every sign ap-
pears to be acquired earlier than our previously re-
ported data, although the sequence is nearly identical.

If we evaluate the last two columns of Table 7
(which compare the first occurrence of the sign versus
the age at which approximately 50% of the children are
producing the sign), the developmental sequences vary
in only one significant way. There is a notable shift of
the signs CAN’T and NOT to the end of the sequence.
Thus, although children as young as 19 and 22 months
were observed producing the signs CAN’T and NOT,
this appears to be precocious production based on the
entire longitudinal data set.

Development of Other Communicative Abilities

Fingerspelling: Cross-Sectional Data

Our investigation into the acquisition of grammar fo-
cused on two components: fingerspelling and word
combinations. Recall that these data are collected by
asking the parent whether the child performs a particu-
lar grammatical form or signal; not all parents re-
sponded to all the grammatical questions. Our explora-
tion of early grammar revealed some interesting
patterns. First, parents were asked whether their chil-
dren were fingerspelling words or letters. For most
children, parents responded that they were either fin-
gerspelling words and letters or they were doing nei-
ther. However, for 17 children, parents differentially
endorsed what their child was fingerspelling. Interest-
ingly, for 16 of the 17 children, their parents noted that
their child was only fingerspelling words but was not
yet fingerspelling individual letters. This finding has
been noted by many parents and researchers of deaf
children, who point out that children simply learn the
fingerspelling handshape combination (e.g., R-I-C-E)
as a whole, single lexical unit before they discover that



before words. Such a pattern lends strong support to
the finding that deaf children learn handshape config-
urations for fingerspelled words before they recognize
the correspondence between handshape configurations
and the individual alphabetic characters.

Due to the variation in time between testings, it is
not possible to say how much time elapses between the
onset of fingerspelling words and the onset of fin-
gerspelling letters. Four months is the shortest dura-
tion of time between these two behaviors that we have
available in our data. However, fingerspelling of letters
likely occurs relatively soon after the fingerspelling of
words occurs. With respect to the vocabulary size of
the children when fingerspelling words or letters oc-
curs, most children were fingerspelling words by about
100 signs, although several parents noted that their
child was fingerspelling words with a vocabulary of less
than 50 signs. Fingerspelling of both letters and words
occurred around 300 signs (earlier than the 400 signs
reported for the cross-sectional sample).

Multisign Combinations: Cross-Sectional Data

Parents were also asked about whether their child was
combining signs and to provide examples of their
child’s three longest sentences. Not surprisingly, age
was not a good predictor of whether children were
combining signs. Rather, vocabulary size again ap-
peared to be the best indicator. Of the 11 children with
vocabulary sizes under 50 signs, only 2 were reported
to be combining signs. Those two children had each
only produced one exemplar of sign combination
(“WHERE BLANKET” and “ME DRINK”). For the
14 children with vocabularies ranging between 50 and
110, 7 were reported to be combining signs while 7
were not yet doing so. Notably, all of the examples pro-
vided by the parents were two-word combinations such
as “MOMMY EAT,” “DADDY WORK,” “MORE
CRACKER,” “WANT DRINK,” and “DOLL
SLEEP.” Beyond a vocabulary size of 115, every child
was reported to be combining signs. Moreover, nearly
every parent provided at least one exemplar of multisign
combinations. When compared to English norms,
these data are quite comparable (Fenson et al., 1994).
In English, when the vocabulary size is less than 100,
very few children are reported to be combining words
regularly. However, once the vocabulary size reaches

98 Journal of Deaf Studies and Deaf Education 7:2 Spring 2002

101–200 words, approximately 75% of parents report
that their child produces multiword utterances with
some regularity.

Future Directions

Two aspects of the ASL-CDI that are clearly different
from CDIs in other languages are the lack of a compre-
hension form and the absence of a significant grammar
section. On the English forms, the parent is asked to
endorse words that their child understands in addition
to the words the child produces. The grammar section
on the English forms has several parts. One section
asks the parent to endorse other words their child may
produce such as children, bought, breaked, and mouses in
an attempt to understand how the child is producing
plurals, past tense forms, and so on. In addition, the
parent is presented with two sentences such as “Daddy
car” and “Daddy’s car” and asked to choose which
sounds most like the child’s speech.

For the ASL-CDI, a comprehension form would
be relatively easy to develop and administer. However,
an evaluation of grammatical development is much
more complex. As ASL is a visual-gestural language
that engages multiple channels simultaneously (e.g.,
eyebrows, mouth, torso, and hands), a significant por-
tion of the grammar occurs in a nonmanual form,
which has no easy written translation. For example,
ASL relies on a multilayered organization in which the
verb stem, such as GIVE, and its aspectual and inflec-
tional markers (e.g., habitual and distributive) co-occur
in space (see Klima & Bellugi, 1979). These nonmanual
grammatical forms are evident at all levels of the gram-
mar: phonology, morphology, and syntax. Because the
multilayered nature of ASL does not lend itself to a
written format, we believe that a video format for a
grammatical section might be more successful. That is,
several sentences could be presented visually that con-
trast on one variable (e.g., one including a nonmanual
grammatical marking and one without). Then, parents
could identify which one most closely reflects their
child’s signing.

Although the data presented in this article repre-
sent vocabulary acquisition from a large sample of deaf
children with deaf parents, there was considerable vari-
ability in vocabulary size across the age range. Thus,
we are not yet able to delineate the parameters of “aver-



way to children who are learning spoken languages.
The sequence and developmental timeline for signs for
emotion, cognitive verbs, and wh-forms map compar-
ably onto those in English. However, some notable dif-
ferences did emerge.

First, deaf children in this sample were producing
signs at the earliest age sampled, at 8 months of age.
This is considerably earlier than children learning En-
glish, who generally do not produce their first words
until age 12 months. Notably, the content of the first
words was comparable between English and ASL. This
apparently precocious onset of language in deaf chil-
dren suggests that the underlying cognitive abilities for
language are in place earlier than previously thought
and that it is the development of speech mechanisms
that restricts the age at which first words are produced.

Second, our normative data revealed that the con-
tent of the vocabulary of the youngest children in the
sample is composed entirely of nouns, similar to find-
ings from hearing children learning spoken English.
The first 35 signs in both ASL and English are remark-
ably similar and generally involve things to eat, greet-
ings, and articles of clothing. However, children learn-
ing ASL demonstrate more verbs in their early lexicon,
a pattern that remains throughout the first 3 years. The
increased use of verbs may well be related to the struc-
ture of ASL, which often places verbs in the initial po-
sition of an utterance, thus making it quite salient for
the receiver.

In concluding, we hope that this normative data
will serve a significant role in both the research and
clinical realm. The ASL-CDI provides a standardized
tool with which to compare children’s language compe-
tence. Normative data obtained from the inventory will
assist researchers addressing basic theoretical ques-
tions about language and language learning and clini-
cians and educators who work with young deaf chil-
dren. We can develop a better understanding of the
relationship between language and other cognitive abil-
ities with the use of the ASL-CDI as a measure of
language performance. As the normative data set con-
tinues to grow, parameters for average and atyp-
ical development can be defined. Such guidelines will
serve a critical role for educators and parents of
deaf children.
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age” or “atypical” vocabulary production. However, as
the normative sample continues to grow, a long-term
goal of this project is to provide such information. We
hope that the ASL-CDI can be used as a screening tool
for identifying language delays in deaf children. In par-
ticular, deaf children of hearing parents who are at risk
for language delay can be identified early and interven-
tions established. Once an intervention is in place, the
ASL-CDI can be used to monitor progress and assess
change and improvement over time. In addition, the
ASL-CDI can be used as a guideline by hearing par-
ents who are learning sign language to emphasize those
signs that their deaf child is likely to acquire first.

In addition to defining the parameters of atypical
language development, we anticipate that the ASL-
CDI will lend itself to an investigation of other issues
in language development. For example, the ASL-CDI
could be used as a tool to investigate vocabulary onset,
vocabulary spurts, morphological development, birth
order effects, and parental style. In addition, because
the ASL-CDI can provide critical standardized infor-
mation about early sign language development, re-
searchers will finally have a tool with which to appro-
priately match young deaf children for language level.
Once language variables are controlled for, the effect of
other factors can be better clarified, that is, behavior
problems, cognitive abilities, and so on. In sum, we
hope the ASL-CDI will be useful in matching children
on language level in order to address other important
clinical and theoretical issues in development.

Conclusions

In this article, we have presented information on the
development of the MacArthur Communicative Devel-
opment Inventory for American Sign Language (ASL-
CDI) and discussed the early normative data. Overall,
the development of the ASL-CDI has been successful.
Preliminary analyses have demonstrated high reliabil-
ity and validity for the form. Responses from both the
Deaf community and educators of the deaf have indi-
cated that the ASL-CDI is easy to complete and will
provide valuable information about early sign devel-
opment.

Results from these normative data indicate that on
the whole, deaf children who are acquiring ASL in a
natural environment develop sign language in a similar



Appendix

The MacArthur Communicative Developmental Inventory
for American Sign Language for Children 8 to 36 Months

Copyright 1992 All Rights Reserved
For information, contact Diane Anderson and Judy Reilly, Department of Psychology, San Diego State University,
San Diego, CA 92120.
(For simplicity, in this appendix we have omitted the check boxes that would normally appear beside each word.)

Family Information
Child’s Name Today’s date
Parent’s Name Child’s Birthdate
Address Male Female

Age
Telephone

Is your child deaf? Yes No When did he/she become deaf?
What was the cause?
Any deaf brothers or sisters? Yes No If yes, how old?
Is mother deaf? Yes No Are mother’s parents deaf? Yes No
Is father deaf? Yes No Are father’s parents deaf? Yes No
Any other deaf relatives?
What language does your child use at home?
Which hand does your child prefer for signing? L R For eating? L R
For rolling or throwing a ball? L R

Early Understanding
Before children begin to sign, they understand what signs mean. They respond to people signing familiar signs
and phrases. Below are some examples of phrases. Does your child do any of these?
1. Respond to his/her name sign? Yes No
2. Respond to NO or FINISH by stopping what he/she is doing? Yes No
3. Look for mommy/daddy if you sign WHERE MOMMY/DADDY? Yes No

In the list below, make an X by the sign phrases that your child understands.
BE-CAREFUL GET-UP SPIT IT OUT
BRING-ME GIVE-TO MOMMY TIME GO BYE-BYE
CHANGE DIAPER GIVE-ME HUG THROW BALL
COME-HERE GIVE-ME KISS YOU HUNGRY?
DADDY/MOMMY HOME GOOD GIRL/BOY YOU TIRED/SLEEPY?
DON’T TOUCH/NO TOUCH OPEN YOUR MOUTH YOU-WANT GO?
FINISH SIT-DOWN YOU-WANT MORE?

Vocabulary Checklist
Please look through the list of signs below. If your child uses a sign, put an X in the box. Your child may not yet
use the “correct” adult sign for a word, but may use a “baby” sign. Even if your child uses a baby sign please put
an X in the box. Don’t worry if your child only knows a few signs now because this is a collection of signs from
many children at different ages.
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Animals
If your child uses a sign check the box.
ALLIGATOR DEER HORSE SPIDER
ANIMAL DOG LION SQUIRREL
BEAR DONKEY MONKEY TIGER
BEE DUCK MOUSE TURKEY
BIRD/CHICKEN ELEPHANT OWL TURTLE
BUG/ANT FISH PIG WORF
BUNNY/RABBIT FOX ROOSTER ZEBRA
BUTTERFLY FROG SHEEP
CAT GIRAFFE SKUNK
COW HEN SNAKE

Clothing
If your child uses a sign check the box.
BELT EARRING PANTS SWEATER
BIB GLASSES SANDAL SWIMSUIT
BOOT GLOVES SCARF UNDERPANTS
BUTTON HAT SHIRT WRISTWATCH
COAT/JACKET HEARING AID SHOE ZIPPER
DIAPER NECKLACE SNOWSUIT
DRESS/CLOTHES PAJAMAS SOCK

Games and Routines
If your child uses a sign check the box.
BASEBALL BYE LET’S-SEE SHH/SHUSH
BASKETBALL CALL(TDD) LUNCH SHOPPING
BATH DINNER NAP STORY
BIRTHDAY FOOTBALL NO THANK-YOU
BOWLING GOLF PEE/BM WASH-FACE
BREAKFAST HI PEEKABOO WASH-HANDS
BRUSH-HAIR I-LOVE-YOU PLEASE YES

Action Signs
If your child uses a sign check the box.
AWAY FEED LOVE SLIDE
BITE FIND MAKE SMILE
BLOW FINISH OPEN SPILL
BREAK FIX PAINT STAND
BRING/CARRY GET/TAKE PICK/CHOOSE STAY
BUILD GET-A-SHOT PLAY STOP
BUY GIVE POUR SWIM
CATCH GO PULL SWING
CHASE HAVE PUSH TAKE-PILL
CHAT HEAR PUT TALK
CLAP HELP READ TASTE
CLEAN HIDE RIDE-IN TEACH
CLIMB HIT RUN TEAR/RIP
CLOSE HOLD SAY TELL



COOK HUG SEARCH-FOR THROW
CRY HURRY SEE TOUCH
CUT JUMP SHAKE WAIT
DANCE KICK SHARE WALK
DRAW KISS SHOW WASH
DRINK KNOCK SIGN WATCH
DROP LEARN SIT WORK
EAT LICK SKATE
ENTER LIKE SLEEP
FALL LOOK THINK

Furniture and Rooms
If your child uses a sign check the box.
BASEMENT DOOR MIRROR TABLE
BATHROOM/TOILET DRAWER REFRIGERATOR TV
BATHTUB DRYER ROCKING CHAIR WASH MACHINE
BED GARAGE ROOM WINDOW
BEDROOM KITCHEN SHOWER
CLOSET LIVING ROOM STAIRS

Toys
If your child uses a sign check the box.
BALL BOOK GAME PUZZLE
BALLOON BUBBLES PENCIL ROBOT
BAT DOLL PRESENT/GIFT TOY

People
If your child uses a sign check the box.
AUNT COUSIN GRANDPA PEOPLE
BABY COWBOY INDIAN POLICE
BABYSITTER DADDY MAILMAN SANTA CLAUS
BOY DOCTOR MAN SISTER
BROTHER FIREMAN MOMMY TEACHER
CHILD/KID FRIEND MONSTER UNCLE
Child’s Name GIRL NAME SIGNS WOMAN
CLOWN GRANDMA NURSE

Food and Drink
If your child uses a sign check the box.
APPLE CORN LOLLIPOP SAUCE
BAGEL CRACKER MEAT SODA/POP
BANANA CREAM CHEESE MILK SOUP
BEANS DONUT NUT SPAGHETTI
BREAD EGG ORANGE STRAWBERRY
BUTTER FRENCH FRIES PANCAKE SYRUP
CAKE GRAPES PEANUT BUTTER TEA
CANDY GREEN BEANS PIZZA TOAST
CARROT GUM POPSICLE TOMATO
CEREAL HAMBURGER POTATO VANILLA
CHEESE HOT DOG POTATO CHIPS VITAMINS
CHOCOLATE ICE PUMPKIN WAFFLE
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COFFEE ICE CREAM SALAD WATER
COKE JELLY SALT WATERMELON
COOKIE JUICE SANDWICH

Connecting Signs
If your child uses a sign check the box.
AND BECAUSE BUT IF/SUPPOSE

Prepositions and Locations
If your child uses a sign check the box.
ABOVE FRONT ON UP
BACK HERE OUT WITH
BEHIND9 INSIDE/IN OVER
DOWN NEXT-TO TO
FOR OFF UNDER

Outside Things
If your child uses a sign check the box.
BACKYARD/YARD HOSE ROCK STREET
CLOUD LADDER SHOVEL SUN
FLAG LAWN MOWER SNOW TREE
FLOWER LIGHTNING SNOWMAN
FOREST MOON SPRINKLER
GRASS RAIN STAR

Pronouns
If your child uses a sign check the box.
HE/SHE/IT MYSELF THEY YOURSELF
HIS/HERS OUR WE
ME THAT/THESE YOU
MINE/MY THEIR YOUR

Places To Go
If your child uses a sign check the box.
BEACH FARM MOVIE RESTAURANT
CAMPING GAS STATION OUTSIDE SCHOOL
CHURCH HOME PARTY STORE
CIRCUS HOUSE PICNIC TOWN
COUNTRY McDONALD’S PLAYGROUND ZOO

Quantifiers
If your child uses a sign check the box
A LOT/MUCH ANY NOT SAME
ALL ORE NUMBERS SOME
GONE/ALL-GONE NONE OTHER

Question Signs
If your child uses a sign check the box
DO-DO HOW WHERE WHO
FOR-FOR WHAT WHICH WHY

Small Household Items
If your child uses a sign check the box
BAND-AID COMB MOP SOAP
BASKET9 FORK NAPKIN SPOON



BLANKET GLASS NEWSPAPER TAPE
BOTTLE HAMMER PAPER TDD/TTY
BOWL KEYS PICTURE TELEPHONE
BOX KNIFE PLANT TISSUE/KLEENEX
BROOM LETTER PLATE TOOTHBRUSH
BRUSH LIGHT PURSE TOWEL
CAMERA MEDICINE RADIO TRASH/GARBAGE
CENT/COIN MONEY SCISSORS VACUUM

Vehicles
If your child uses a sign check the box.
AIRPLANE B OAT FIRETRUCK SLED
AMBULANCE BUS HELICOPTER TRAIN
BICYCLE CAR/DRIVE MOTORCYCLE TRUCK

Signs About Time
If your child uses a sign check the box.
AFTER MORNING SOON TOMORROW
BEFORE NIGHT TIME TONIGHT
DAY NOT-YET TODAY YESTERDAY
LATER NOW

Helping Verbs
If your child uses a sign check the box.
CAN DON’T-LIKE NEED-TO/MUST
CAN’T DON’T-WANT WANT
DON’T-KNOW LET-ME-SEE WILL

Descriptive Signs
If your child uses a sign check the box.
ANGRY EMPTY LITTLE SLEEPY
BAD FAST LONG SLOW
BETTER FINE NEW SOFT
BIG FIRST NICE STICKY
BLACK FULL NOISY STUCK
BLUE FUNNY OLD THIRSTY
BROWN GOOD PINK TIRED
CAREFUL GREEN POOR UPSET
COLD HAPPY PRETTY WET
CRAZY HARD PURPLE WHITE
CUTE HEAVY QUIET WINDY
DARK HIGH RED YELLOW
DEAF HOT SAD YUCKY
DELICIOUS HUNGRY SCARED
DIRTY HURT 9 SICK
DRY LAST SILLY
Does your child try to fingerspell words? Yes No
Does your child fingerspell letters? Yes No
Does your baby combine signs to make sentences? Yes No
If yes, please write examples of your child’s three longest ASL sentences:
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velopment. In J. Kyle & B. Woll (Eds.), Language in sign (pp.
116–125). London: Croom Helm.

Caselli, M. C. (1983). Communication to language: Deaf chil-
dren’s and hearing children’s development compared. Sign
Language Studies, 39, 113–144.

Caselli, M., Bates, E., Casadio, P., Fenson, J., Fenson, L., Sand-
erl, L., & Weir, J. (1995). A cross-linguistic study of early
lexical development. Cognitive Development, 10, 159–199.

Clancy, P. (1986). The acquisition of Japanese. [Monograph]
Crosslinguistic Study of Language Acquisition, 4, 373–524.

Craig, W. N., & Craig, H. B. (Eds.). (1993). Educational pro-
grams for deaf students. American Annals of the Deaf, 138,
101–162.

Dromi, E. (1987). Early lexical development. New York: Cam-
bridge University Press.

Ellenberger, R., Moores, D., & Hoffmeister, R. (1975). Early
stages in the acquisition of negation by a deaf child of deaf parents
(Report No. 94). Washington, DC: Department of Health,
Education and Welfare.

Emmorey, K., Bellugi, U., Friederici, A., & Horn, P. (1995).
Effects of age of acquisition on grammatical sensitivity: Evi-
dence from on-line and off-line tasks. Applied Psycholinguis-
tics, 16, 1–23.

Eriksson, M., & Berglund, E. (1999). Swedish early communi-
cative development inventories: Words and gestures. First
Language, 19, 55–90.

Ervin-Tripp, S. (1970). Discourse agreement: How children an-
swer questions. In J. R. Hayes (Ed.), Cognition and the devel-
opment of language. New York: Wiley.

Fahey, G. (1942). The questioning activity of children. Journal
of Genetic Psychology, 60, 337–357.

Fenson, L., Dale, P., Reznick, S., Bates, E., Thal, D., & Pethick,
S. (1994). Variability in early communicative development.
[Monograph] Society for Research in Child Development, 59,
1–189.

Folven, R., & Bonvillian, J. (1991). The transition from nonrefer-
ential to referential language in children acquiring American
Sign Language. Developmental Psychology, 27, 806–816.

Gesell, A. (1925). The mental growth of the preschool child: A psy-
chological outline of normal development from birth to the sixth
year, including a system of developmental diagnosis. New York:
Macmillan.

Goldfield, R., & Reznick, S. (1990). Early lexical acquisition:
Rate, content, and the vocabulary spurt. Journal of Child
Language, 17, 171–183.

Goodwyn, S. & Acredolo, L. (1993). Symbolic gesture versus
word: Is there a modality advantage for onset of symbol use?
Child Development, 64, 688–701.

Gopnik, A., & Choi, S. (1995). Names, relational words, and cog-
nitive development in English and Korean speakers: Nouns
are not always learned before verbs. In M. Tomasello & W.
Merrimen (Eds.), Beyond names for things: Young children’s
acquisition of verbs (pp. 63–80). Hillsdale, NJ: Lawrence Erl-
baum.

Gopnik, A., & Meltzoff, A. (1985). From people, to plans, to ob-
jects: Changes in the meaning of early words and their rela-
tion to cognitive development. Journal of Pragmatics, 9,
495–512.
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Notes

1. Teletypewriter/telecommunication device for the deaf.
2. In accordance with sign language transcription conven-

tions outlined by Baker and Cokely (1978), glosses for manual
signs are represented by English words in capital letters.

3. Nouns and verbs are distinguished from each other by
frequency and manner of movement where within the signing
space, nouns are repeated, generally smaller, and restricted in
movement (Launer, 1982; Supalla & Newport, 1978)

4. Three children under 17 months of age were also video-
taped, but did not produce any signs during their taping session.
As such, they could not be used in the external validity calcu-
lation.

5. It is important to note that we are defining “nouns,”
“verbs,” and “function words” based on their role in adult lan-
guage. We recognize that children may use signs in ways that
vary from adult use.
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