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Eighteen orally educated deaf and 18 normally hearing 36-month-old children
were observed in a play session with their mother. Communicative behavior of the
child was coded for modality and communicative function. Although the oral deaf
children used a normal range of functions, both the quantity and proportions
differed from normally hearing children. Whereas the normally hearing 3-year-
olds used speech almost exclusively, the deaf children exhibited about equal use
of speech, vocalizations, and gestures. Spoken language scores of the deaf
children at 5 years of age were best predicted by (a) more frequent use of speech
at age 36 months, (b) more frequent use of the Statement function, and (c) relatively
infrequent use of the Directive function. It is suggested that some communicative
functions are more informative or heuristic than others, and that the early use of
these functions is most likely to predict later language competence.

KEY WORDS: communicative function, communicative intention, deaf, pragmat-
ics, intentionality

Communication of Oral Deaf
and Normally Hearing Children
at 36 Months of Age

JSLHR, Volume 40, 1314–1327, December 1997

Examination of communicative functions, or communicative inten-
tions, has emerged as an important means to evaluate the conver-
sational competence of children with communication disorders. In

this type of analysis, a communicative behavior is categorized according
to the type of function it serves in the conversation, regardless of whether
it is expressed in a verbal or nonverbal form. For example, a child who
says “What is that?” may be seeking information. Likewise, the child
who points to an object, shrugs his shoulders, and looks to another per-
son with raised eyebrows may also be expressing the same communica-
tive function—seeking information. As typically developing children
become more linguistically competent, the variety and number of com-
municative functions they express should increase.

Review of the Literature
Communicative function analysis has been used to examine the so-

cial interactions of children with autism (Loveland, Landry, Hughes,
Hall, & McEvoy, 1988; Wetherby, 1986), specific language impairment
(Leonard, Camarata, Rowan, & Chapman, 1982), and mental retarda-
tion (Cirrin & Rowland, 1985). Similarly, researchers have examined
the communicative functions of children with profound hearing loss
(Curtiss, Prutting, & Lowell, 1979; Day, 1986; Nicholas, Geers, & Kozak,
1994; Pien, 1984; Schirmer, 1985). Duchan (1988) reviewed several stud-
ies of deaf children who received oral input (Curtiss et al., 1979; Kricos

1314 Journal of Speech, Language, and Hearing Research 1092-4388/97/4006-1314 ©1997, American Speech-Language-Hearing Association

Downloaded From: http://jslhr.pubs.asha.org/ by Ann Geers on 02/10/2015
Terms of Use: http://pubs.asha.org/ss/Rights_and_Permissions.aspx



Nicholas & Geers: Communication of Oral Deaf 1315

Journal of Speech, Language, and Hearing Research

& Aungst, 1984; Skarakis & Prutting, 1977) and reported
a general consensus that at the prelinguistic and early
verbal stages of language development, the children
appeared to use the same communicative functions as
normally hearing children.

In contrast, other researchers (Day, 1986; Pien,
1985) found that although deaf children used a widely
varying set of communicative functions that generally
matched that of normally hearing children at the young-
est chronological ages, they used the functions that are
considered informative or heuristic less frequently by
the age of 3 years. These functions are those that are
used to transmit or acquire information, such as asking
questions or providing answers to the questions of a com-
municative partner. This finding was replicated in a
recent study by Nicholas, Geers, and Kozak (1994). Ad-
ditionally, Yoshinaga-Itano and Stredler-Brown (1992)
reported that nonverbal requests for information proved
to be the communicative function category that was most
highly predictive of a successful transition to verbal
(signed or spoken) communication, again pointing to an
information-seeking function as holding possible special
significance in the development of the communication
of deaf children.

Although the coding schemes used in all of these stud-
ies differ somewhat, there are many categories that ap-
pear in almost every scheme. Thus, some preliminary com-
parisons across studies are justified. The results of these
comparisons should be interpreted with caution, however,
as there is no guarantee of identical definitions or coding
rules across studies by different researchers.

The studies cited above involved children using dif-
fering language-learning approaches—some studies in-
volved children learning spoken English, some involved
children using simultaneous oral and manual commu-
nication. Where hearing/deaf differences in communi-
cative function were found in the literature they did not
appear to be systematically related to communication
method.

Nicholas et al. (1994) compared the development of
communicative functions in oral deaf children with both
chronological age and language age matched groups of
normally hearing children. They found that communi-
cative functions emerged at earlier language ages for
deaf children than for normally hearing children of the
same language age. The normally hearing chronologi-
cal agemates produced significantly more communica-
tive acts than the deaf children, who in turn produced
more than hearing language-age matches. Although only
3 deaf children reached 36 months of age within the time-
frame of that study, all 3 of those children were produc-
ing all of the communicative functions under consider-
ation nonverbally and were beginning the transition to
the verbal mode in their social interactions. This result

suggested that 36 months might be an important age at
which to examine emerging communication in oral deaf
children with respect to function/modality interactions.

Although the present study examines the communi-
cation of children learning spoken English only, modality
issues are an important consideration, as these children
may achieve much of their communication with gestures
and nonverbal vocalizations in the very early stages of
their language development. In this paper, the words mode
and modality refer to the actual behaviors of the child
(i.e., speech, vocalization, sign, gesture, and various com-
binations thereof) that were used to communicate, rather
than as a reference to an educational method.

Normative data on the Scales of Early Communica-
tion Skills for Hearing-Impaired Children (Moog &
Geers, 1975) provide evidence for the development of
communication in young orally educated children. The
2-year-olds in that sample communicated primarily
through simple gestures, such as pointing, and through
vocalization rather than intelligible speech. Most 2-year-
olds in that sample used speech only in imitation. How-
ever, the 3-year-olds were using speech to communicate.
They used a variety of one-word utterances (i.e., at least
20 different words). The 3-year-old deaf child “may still
be simply naming or he may accompany the one-word
utterances with gestures to express a complete idea”
(Moog & Geers, 1975, p. 18). Thus, at 36 months the
oral deaf child is making a transition from gestures and
vocalization to speech in social communication. One
important reason to study communicative functions
along with modality in these children is that usage may
relate to subsequent spoken language success and may
provide guidance for oral rehabilitation strategies.

Rationale for the Present Experimental
Design

In addressing the purposes outlined above, the
present design offered an increased sample size and a
focus on a specific and important age group, as opposed
to a heterogeneous grouping of preschoolers.

Conclusions in the literature to date were drawn
from small samples, as indicated in Table 1. The sample
sizes also typically included a range of ages, so that the
number of children at any particular age was quite small
indeed. The problem of small samples is widespread in
the study of deaf children’s language; sufficient num-
bers of children of a particular age are often hard to
find in a given location. When they are identified, it of-
ten is the case that they have a wide range of biological
and experiential differences, making them an exception-
ally heterogeneous group. Important and widely vary-
ing subject differences include: age, the degree of hear-
ing loss, age of onset, method of language instruction,
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intelligence, history of sensory aid use, presence or ab-
sence of concomitant disabilities, parental involvement,
and socioeconomic status of the family. Various combi-
nations of these factors lead to wide variability in the
communication of young deaf children, limiting gener-
alization. This paper presents a larger database, from a
single age group and instructional method.

Studying children who are 36 months of age is im-
portant because function and modality interactions be-
come much more meaningful at this age, especially for
oral deaf children. This is the age that they begin to
acquire some verbal language (Moog & Geers, 1975); at
younger ages their communication is limited largely to
gestures and vocalizations. There is a need to know
whether the emergence of verbal language precedes an
increase in the variety of communicative functions, or
whether an increase in variety occurs independently,
possibly as a precursor to verbal language.

Also, 36 months is about the age at which many
parents begin to make long-range decisions about their
child’s school placement and communication method.
Information regarding the communicative competence
of the deaf child compared to normally hearing peers
can be beneficial when deciding whether to include the
child in a mainstream preschool. Furthermore, in any
educational program for deaf preschoolers, an impor-
tant instructional objective might be the promotion of
the normal range of functions.

Purposes
There were three purposes for the present study.

The first was to compare the communicative acts of chro-
nologically matched deaf and hearing children. The fol-
lowing questions were addressed: Do deaf children who
use aural/oral communication express the same range
of functions as normally hearing children at 36 months

of age? Do they exhibit a similar pattern of relative fre-
quency of use of the various functions?

Based upon the literature and our own previous work
with a smaller number of subjects, we hypothesized that
the range of functions expressed may be the same in deaf
and hearing children at age 36 months. However, the spe-
cific functions related to the transmission or acquisition
of information (as opposed to action) would be used much
less frequently by the deaf children. The results may have
important ramifications for education. Those children who
have not mastered the appropriate use of basic communi-
cative functions may be unprepared to successfully enter
mainstream school settings, and these skills may need to
be included as instructional goals.

The second purpose was to relate modality to com-
municative function. The following questions were ad-
dressed. Do oral deaf children express a wide range of
functions in both nonverbal and verbal modes? How do
communicative function and communicative modality
interact in children learning a spoken language? We
hypothesized that even though the children in the
present study received a model of language that was
primarily spoken English, they would rely on gestural
communication at 36 months for expressing some com-
municative functions, particularly those that are infor-
mative and heuristic.

The third purpose was to examine the relationship
between measures of communicative function and later
measures of expressive language. Specifically, it was pre-
dicted that four variables measured at 36 months of age
would be related to expressive language test scores at age
5 years: (a) use of speech and (b) the three communicative
functions that are informative/heuristic in nature (i.e.,
Statements, Questions, and Responses). Significant posi-
tive correlations involving these factors might suggest that
these areas of early intentional communication are pre-
cursors of more formal language development.

Table 1. Studies of deaf children’s communicative functions in the preschool years.

Number of Length of Normally hearing
profoundly Age range observation Language input comparison

Author and year deaf children (in months) in minutes (method of instruction) group?

Skarakis & Prutting, 1977 4 24–48 not specified Oral No

Curtiss, Prutting, & Lowell, 1979 10 24–60 ~15 Oral No

Greenberg, 1980 12 36–60 30 Total communication No

Kricos & Aungst, 1984 5 24–36 ~60 Oral No

Pien, 1984 5 16–40 not specified Total communication No

Schirmer, 1985 20 36–60 60 10 Oral; 10 Total communication No

Day, 1986 5 35–42 45 Total communication No

Yoshinaga-Itano & Stredler-Brown, 1992 43 6–36 30 Both methods; Not specified by child No

Nicholas, Geers, & Kozak, 1994 9 14–40 30 Oral Yes
(longitudinal)
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Method
Participants

The participants in this study were 36 preschool-
aged children who were video-recorded in a play ses-
sion at 36 months of age (±1 month). Eighteen were se-
verely-profoundly deaf and 18 were normally hearing.
The mean age of the deaf children was 36.4 months (SD
= 1.0) and the mean age of the normally hearing chil-
dren was 36.2 months (SD = 0.4). The deaf children were
enrolled in one of two oral-emphasis parent-infant pro-
grams at the time of observation. The mean better-ear
unaided pure tone average threshold (500, 1000, 2000
Hz) of the group was 104.5 dB HL (ANSI, 1969) (SD = 8;
range 93–118) and the average age at diagnosis was 12
months (SD = 6.2; range 1–23 months). The mean aided
sound field threshold of the group (available for 12 out
of the 18 participants) was 49.5 dB (SD = 25.48; range
30–88). In all cases the age of onset of deafness was
known (or assumed by the parent, pediatrician, and clini-
cian) to be earlier than 18 months. Other important char-
acteristics of the deaf children are outlined in Table 2.

The normally hearing children were recruited through
local birth records. All of these children had a hearing
screening at 500, 1000, and 2000 Hz and were found to
have hearing within normal limits. Additionally, they were

administered two language screening measures: the
Peabody Picture Vocabulary Test–Revised (PPVT-R;
Dunn & Dunn, 1981) and the Communication Scale of
the Vineland Adaptive Behavior Scale (Sparrow, Balla,
& Cicchetti, 1984). The group mean for the PPVT-R was
112 (SD = 9) and the mean on the Vineland Communi-
cation Scale was 111 (SD = 10) indicating typical lan-
guage skills for their chronological age.

Procedure
Videotaping Sessions

Participants came to a comfortable play room within
a speech and hearing clinic to be videotaped in a 30-
minute play session with their mother. The mother was
given a brief description of the purpose of the study and
instruction for her role in the play session. She was asked
to play naturally with her child and not to “teach” the
child or try to elicit communication any more than she
normally would.

Play Materials
The child and parent were provided with one set (four

boxes) of toys during each play session. The session was
divided into four 7–8 minute intervals, with a different
box of toys for each interval to maintain interest.

Data Preparation
Transcription and Verification

All speech, vocalizations, and gestures or signs pro-
duced by the child and parent were transcribed by a
trained graduate student from the videotape. The en-
tire videotape was then reviewed along with the tran-
script, and the omissions or errors were corrected by a
second experienced transcriber. The transcription fol-
lowed the CHAT (Codes for the Human Analysis of Tran-
scripts) format of the CHILDES system (MacWhinney,
1995).

Coding
Every potentially communicative behavior was

coded for three features of communication: (a) the in-
tentionality of the behavior (i.e., Was the child intending
to communicate?), (b) the modality (or modalities) used
by the child in producing that act, and (c) the communi-
cative function expressed by that act. All behaviors were
coded directly from the videotape onto a computerized
transcript file, using the Coder’s Editor software avail-
able from the CHILDES project (MacWhinney, 1995).

Every videotape was coded independently by two
people, one of whom was an experienced teacher of the
deaf and the other a graduate student in a teacher-of-

Table 2. Characteristics of the deaf children.

Aided
Participant Mos. of age Unaided sound Sensory

number at diagnosis Causea PTA fieldb aidc

1 17 meningitis 93 48 BHA
2 9 Mondini 118 45 TA
3 9 unknown 106 32 CI
4 17 genetic 100 + BHA
5 17 unknown 98 43 BHA
6 6 unknown 100 + BHA
7 16 unknown 110 55 TA
8 23 unknown 96 + BHA
9 8 genetic 100 58 BHA

10 4 CMV 116 30 CI
11 9 CMV 101 57 BHA
12 12 unknown 111 + BHA
13 23 unknown 116 88 BHA
14 16 unknown 105 62 BHA
15 8 ototoxic 95 42 BHA
16 7 unknown 115 + BHA
17 15 unknown 98 47 BHA
18 1 genetic 103 + CI

Note. N = 18 (9 males, 9 females).
aCMV = Cytomegalovirus
b+ denotes information unavailable
cBHA = Binaural hearing aids, CI = Nucleus 22-channel cochlear
implant, and TA = Tactaid VII tactile aid
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the-deaf training program. Both had participated in
lengthy training sessions in which they coded tapes to a
minimum of 80% point-by-point agreement with the first
author.

Dependent Variables Coded
Intentionality

Intentionally communicative acts (ICA) can some-
times be difficult to distinguish from (a) acts that are
not intentionally directed to another person but which
can nonetheless be understood by and responded to by
another person (e.g., talking to oneself); or (b) acts by
infants or other prelinguistic children that are precur-
sors to true intentional communication and are often
treated as if they were intentional by an adult. An ex-
ample of the latter might be a random arm wave by a 4-
month-old child interpreted as an attention-drawing
gesture. In other words, the decision to include an act
as an ICA is a judgment by coders about whether the
child intends to communicate. This is in contrast to a
judgment that a given behavior was not intentional, but
was accepted by the mother as such for purposes of con-
versational flow. The reader may refer to Snow (1977)
for a discussion of how mothers accept approximations
as conversational turns in order to “teach” the struc-
ture of conversation and to Harding (1982, 1984) for a
complete discussion of the emergence of intentionality
in communication.

A set of rules was established for making the de-
termination of ICAs uniform, using a flow chart depicted
in Figure 1. The chart uses various components of com-
municative behavior (i.e., gesture, speech, sign, visual
contact) and illustrates how combinations of these be-
haviors might be grouped to allow for decisions that
reflect what the language community regards as evi-
dence of purposefully, or intentionally, communicative
behavior.

For example, if a child used speech or a meaningful
vocalization, this was coded as intentional communica-
tion whether or not the child was looking at the parent
if it comprised more than half of the utterance (i.e., spo-
radic speech embedded in unintelligible vocalizations
required visual contact in order to be coded as inten-
tional). In the absence of speech, if the child faced the
parent while producing a vocalization, gesture, or sign,
this behavior was coded as intentional. Although not all
researchers agree on the particular decision rules
adopted, this procedure proved helpful in standardiz-
ing the decision-making process.

Communicative Function
For each act that was identified by both coders as

being an ICA, a communicative function category was

assigned (independently) by each of the same two cod-
ers. The categories used in this study were derived from
the literature, though this area of research appears to
have spawned as many coding schemes as researchers.
Many of the existing coding schemes reviewed were
found to be either too narrow or low-level (e.g., Coggins,
1987) or too broad and complex (e.g., Ninio, Snow, Pan,
& Rollins, 1994) to accurately and efficiently character-
ize the social interactions of this population. The nine
categories chosen for the present study were those that
were found (although sometimes by slightly different
category names) in almost every previously published
study in this area. Those categories of function that were
included in the present study were Directive, Marking,
Statement, Response, Performance, Question, Commit-
ment, Evaluation, Repetition or Imitation, and Func-
tion Not Clear. Definitions and examples of these cat-
egories are included in the Appendix. Each coder had a
manual that included detailed definitions and many
examples of each category to facilitate decision making.
As will be discussed later in this paper, the Performance,
Commitment, and Evaluation categories were so infre-
quently used that they were eventually excluded from
most analyses in this study.

Figure 1. Criteria for determining intentionality of a communicative
act.
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Mode
Each ICA was also coded for the modality used by

the child. In this step, the ICA was assigned a code indi-
cating whether it was made with speech, vocalization,
gesture, sign, or any combination of these. An utterance
was considered to be speech if it matched a contextually
plausible spoken English word on two of the following
three dimensions: (a) number of syllables, (b) a vowel,
and (c) a consonant. Any nonverbal vocal behavior was
coded as a vocalization. Those vocalizations that car-
ried a standard meaning in the language community
were deemed “meaningful vocalizations” (relevant for
intentionality decisions). Arm, hand, or finger move-
ments that were not formal signs but which carried a
recognizable meaning were considered to be gestures.

The modalities were then grouped into the follow-
ing categories: (a) gesture or sign alone, (b) vocalization,
which was quite often accompanied by a gesture, and
(c) intelligible speech, which may or may not have been
accompanied by a vocalization, gesture, or sign. Although
there were many possible ways of grouping and present-
ing the modality information, this grouping allowed for
a view of the child’s progress toward the spoken lan-
guage goal of this particular population.

Reliability
Researchers often employ two coders to establish

intercoder reliability. The coders independently view
videotaped interactions and make decisions about the
categorization of communicative acts with respect to the
functions of those acts within the conversation. Disagree-
ments in the categorization decisions made by the two
coders are often resolved by a process known as
“conferencing,” wherein the two coders review the vid-
eotaped communicative acts and discuss them until a
mutually agreed upon coding assignment is reached.

A more conservative approach, chosen for the
present study, bases the analysis only on the clear and
unambiguous communicative acts on which both coders
agree. Although this approach may exclude some acts
in which the child intended to communicate, the fact
that two independent observers interpreted them dif-
ferently suggests that they were not fully developed ex-
amples of communicative behavior. (See Nicholas &
Geers, 1996; Nicholas, Geers, & Rollins, 1997).

Intentionality
For the study overall, 87% of potentially communi-

cative acts were coded as intentional by both coders. This
figure was an average of 79% agreement for the deaf
children and 95% for the normally hearing children. Only
those acts that both coders independently identified as
“intentionally communicative” were used in subsequent
analyses.

Communicative Function
The percentage of ICAs for which the coders inde-

pendently agreed, point by point, on a communicative
function category, was 69% (74% for the normally hear-
ing group and 65% for the deaf). The corresponding
Cohen’s kappa statistics were .65 (total), .68 (normally
hearing), and .56 (deaf). For the purposes of all the analy-
ses that follow, only those acts that both coders catego-
rized the same are used (i.e., 100% agreement).

Mode
Point-by-point coder agreements for mode were

(with Cohen’s kappa in parentheses): for all children
combined, 92% (.83), for the deaf, 82% (.74), and for the
normally hearing, 97% (.87). These figures were calcu-
lated without regard to the corresponding function agree-
ment. In other words, agreement for mode and function
were calculated separately, not simultaneously.

Errors of omission (one person assigns intentional-
ity and the other coder does not) are reflected in the
“intentionality” reliability statistics. Errors of commis-
sion (both coders assign intentionality but then disagree
on the particular function or modality assignment) are
reflected in the reliability statistics for communicative
function and modality, respectively. In the analyses of
the interaction of communicative function and modal-
ity, only those ICAs for which the coders agreed on both
function and modality were included.

Results
Intentionality

There were 7,009 acts identified as ICAs by both
coders. The mean number of ICAs were significantly
different, t(27) = –7.83, p < .0001, for the deaf, M = 86.28,
SD= 27.27, and the normally hearing children, M =
184.94, SD = 45.92. These numbers may also be consid-
ered in terms of rate of ICAs per minute (over the 30-
minute period) as is often reported in the literature. For
the normally hearing group, the rate was 8.53 per minute
and for the deaf group the rate was 4.45 per minute.
These figures reflect all ICAs, regardless of modality
used or function expressed. The lower communication
rate of the deaf children may reflect both less frequent
attempts to communicate and less clear attempts, that
is, those attempts that did not meet the criteria set forth
in Figure 1 for one or both coders.

The mean frequency of occurrence for each of the
communicative function categories are presented in Fig-
ure 2. In this figure, the function categories are ordered
along the x-axis in order of frequency of occurrence in
the normally hearing group. This figure is presented to
illustrate the difference between deaf and normally
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hearing children in relative frequency of communica-
tion across all function types.

Communicative Functions
The distribution of communicative function (CF)

types was then examined separately for the deaf and
normally hearing groups. In the analyses that follow,
the Commitment, Performance, and Evaluation func-
tion types were excluded due to their extremely low fre-
quency of occurrence in the play sessions (see Figure 2).
In addition, because of the very different rates of com-
munication occurring within the two groups of children,
the following analyses were performed on proportions
of total ICAs in each function category. Figure 3 is a
depiction of the communicative function means plotted
as a percentage of total ICAs.

Visual inspection of the distributions of these vari-
ables revealed considerable differences, ranging from
normal to very skewed. Since no single transformation
was likely to be effective for these distributions, the
adjusted significance levels of the Geisser-Greenhouse
correction were used to interpret the significance of all
of the F ratios in this paper. The most likely consequence
of having non-normal distributions is the introduction
of unequal variances in the ANOVA procedure. The

Geisser-Greenhouse correction assumes maximal het-
erogeneity of variance and hence is a highly conserva-
tive correction (Keppel, 1991).

The CF means for the deaf group were subjected to a
repeated-measures ANOVA procedure and found to be sig-
nificantly different from one another, F(6, 102) = 29.98, p
< .0001. Table 3 provides the function means and results
of post-hoc mean comparisons. For all post-hoc compari-
sons reported in this paper the omnibus error term was
used (to maintain consistency across comparisons) and a
Bonferroni correction was made for alpha (p = .05).

Pairwise comparisons revealed that, for the deaf
group, Directives were produced more frequently than
any other function. Repetition/Imitation and No Clear
Function occurred more frequently than both Response
and Question. The remaining categories were not sig-
nificantly different from one another.

An identical repeated-measures ANOVA procedure
found the means of the CFs for the normally hearing
group to also be significantly different from one another,
F(6, 102) = 81.97, p < .0001. The summary of the post-
hoc comparisons of these means are likewise found in
Table 3. For these children, the mean comparisons re-
vealed that the proportion of Responses are significantly
greater than all other categories. Statements were used

Figure 2. Mean number of Intentionally Communicative Acts in each communicative function category for deaf and normally hearing
children. Key to abbreviations: Rep/Imit = Repetitions and Imitations, NCF = No Clear Function, Commit = Commitments, Perform =
Performance.
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a larger proportion of time than all categories except
Response. Questions were used significantly more than
No Clear Function and the remaining categories were
not significantly different from one another.

Modality
Figure 4 depicts the mean proportion of ICAs pro-

duced in each modality by the deaf and normally hearing
groups. Looking first at the deaf children’s communica-
tion, a repeated-measures ANOVA revealed that the

means of the proportion of ICAs in the various mode cat-
egories did not differ significantly from one another.

For the normally hearing group, the repeated-mea-
sures ANOVA indicated that the means of the proportion
of ICAs in the various mode categories differed signifi-
cantly, F(2, 34) = 1205.23, p < .0001. Post-hoc tests re-
vealed, not surprisingly, that speech was used significantly
more than any other mode and that there were no signifi-
cant differences among the remaining categories.

In terms of the content of the speech used, the deaf
children produced a mean number of 26.94 different

Figure 3. Percentage of Intentionally Communicative Acts in each communicative function category for deaf
and normally hearing children.
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words (SD = 15.76, Range = 6–54) in the 30-minute ses-
sion. The normally hearing children produced a mean
of 225.83 (SD = 47.42, Range = 133–326) per session,
which was significantly more than the number produced
by the deaf children, t(17) = –15.46, p < .001.

Function and Modality
Figure 5 depicts the frequency of each function that

was expressed in each of the three modality categories

of interest. The figure clearly suggests that the normally
hearing children expressed most communicative func-
tions with speech. The deaf children, on the other hand,
did not have a uniform method of communication (as
indicated also by the previously discussed results of the
ANOVA on modality percentages) and did not distrib-
ute the use of the different modalities evenly across com-
municative function types. For example, in the catego-
ries of Statement and Repetitions/Imitation, utterances
containing intelligible speech were predominant for the

Table 3. Post-hoc mean comparisons among communicative function types for both deaf and normally
hearing children.

Repetition/ No Clear
Variable Mean Response Statement Question Directive Imitation Marking Function

Deaf children

Response  4.5 —
Statement 9.0 — —
Question 0.5 — — —
Directive 39.44 * * * —
Repetition or imitation 14.94 * — * * —
Marking 12.28 — — * * — —
No Clear Function 18.83 * — * * — — —

Normally hearing children

Response 41.05 —
Statement 26.28 * —
Question 10.83 * * —
Directive  7.05 * * — —
Repetition or imitation 5.94 * * — — —
Marking 5.22 * * — — — —
No Clear Function 3.83 * * * — — — —

*p < .05

Figure 4. Percentage of Intentionally Communicative Acts in each modality category for deaf and normally
hearing children.
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deaf group. For two categories, Markings and No Clear
Function, the dominant mode was the category of vocal-
ization. For the most frequently used communicative
function category, Directives, the children used gestures
alone about as frequently as the vocalization category,
followed by a smaller percentage of utterances contain-
ing speech.

Relation to Later Language
Spearman rank-order correlations were computed

to determine whether there were significant relation-
ships between certain of the variables discussed above
and expressive language performance of the deaf chil-
dren 2 years later. The variables of interest from the 36-
month session were (a) the seven communicative func-
tion categories used in the preceding analyses, (b) the
total number of ICAs, and (c) the three modality catego-
ries. These variables were correlated with the child’s
percentile ranking at age 5 compared to other deaf age-
mates on either the Grammatical Analysis of Elicited
Language–Pre-Sentence Level (GAEL-P; Moog, Kozak,
& Geers, 1983) or the GAEL–Simple Sentence Level (Moog
& Geers, 1985) test. The percentile ranks for Imitated
Production and Prompted Production were averaged to
arrive at a single percentile rank for expressive language.

Percentile ranks ranged from scores considerably below
average for 5-year-olds (27.5%) to above average for that
group (100%) with a median percentile rank of 82.5. For
all test session variables except (b), the percent of total
ICAs was used, as opposed to the frequency of occurrence.
A listing of the resulting correlations appears in Table 4.

To interpret the significance of the correlations, an
“ensemble-adjusted” approach was used, which allows
for greater power when examining variables of theoreti-
cal importance and lesser power for examining the rela-
tionships among remaining variables (Rosenthal &
Rubin, 1983). Hence the .05 level was used for inter-
preting the significance of the four target variables that
were predicted to be related to later expressive language
(use of speech, Statements, Questions, and Responses),
and the .007 level was used to evaluate the significance
of the remaining seven correlations. The .007 level rep-
resents a Bonferroni correction to the correlations that
did not involve predictions.

The proportion of ICAs in the Statement category
was positively correlated with later language scores (r
= .60) whereas use of the Directive category was nega-
tively correlated (r = –.67). No other function category
was significantly correlated with later spoken language
performance. With regard to modality, the use of speech
at 36 months was significantly correlated with spoken

Figure 5. Frequency of Intentionally Communicative Acts in each modality by communicative function type. The left- and right-hand sides of
the graph depict values for the normally hearing and deaf children, respectively.
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Table 4. Correlations between communicative function and
modality types at 36 months of age and expressive language
scores at age 5 years, for oral deaf children.

Communicative Correlation with
function later spoken language p value

Response .43 .067
Statement .60 .015*
Question .18 .474
Directive –.67 .006*
Repetition/Imitation .54 .029
Marking –.24 .191
No clear function .42 .071
Total number of ICAs .46 .057

Modality Correlation with
(N = 13) later language p value

Gesture alone –.28 .150
Vocalization/Gesture
    combination .38 .101
Includes speech .69 .005*

Note. (N = 13). GAEL scores were not available in school record at
5;0 for 5 of the study participants.
ICA = Intentionally communicative act
*Significant at corrected significance level

language ability at 60 months. The correlation between
the total number of ICAs at 36 months and the GAEL
percentile rank at 60 months was not significant.

Discussion
The primary reasons for making these observations

of the oral deaf child’s successful attempts to communi-
cate are to better define those factors that predict later
spoken language development and to provide a focus for
early language intervention. The present study makes
these observations on at least twice the number of oral
deaf 3-year-olds as any previous study, thereby increas-
ing the confidence with which we make conclusions.
Observing similar communication behaviors in normally
hearing age-mates provides the means to examine the
degree to which hearing impairment interferes with the
development of social communication.

The results support the conclusion that oral deaf
children communicate less often and with more ambi-
guity than normally hearing children of the same chro-
nological age. The difference in the frequency of inten-
tionally communicative acts produced by these oral deaf
children relative to their normally hearing age-mates is
not surprising, nor is the difference in the number of
different words produced. Many aspects of communica-
tion are known to be affected by hearing impairment.

Our previous work indicates, however, that when deaf
infants were matched in terms of verbal language age
to their hearing counterparts, their use of communica-
tive functions appeared to be developing in a similar
pattern, but with significant delay (Nicholas, Geers, &
Kozak, 1994). Whether this apparent delay can be over-
come is, of course, not clear from these data. Further
research is needed to document changes in frequency of
communicative function use as these children learn spo-
ken language.

These oral deaf children demonstrated the ability
to use all of the same functions as normally hearing chil-
dren, but they differed significantly in the distribution
of functions expressed and mode of expression. This find-
ing supports the conclusion of Duchan’s (1988) review
on the completeness of the range of functions that deaf
children express and that of Day (1986) who found that
those functions are distributed in different proportions.

As expected, the communicative functions that were
clearly conveyed most frequently by these deaf children
tended to be those that were less informative and heu-
ristic (i.e., Directives, Imitations, and Markings rather
than Responses, Statements, and Questions). The Di-
rective function dominated the early communicative
behavior of these deaf children. The more frequent pro-
duction of Directives by oral deaf than by normally hear-
ing children (a result also found in Nicholas et al., 1994)
may reflect the relative importance of this category for
oral deaf children or the ease with which it can be ex-
pressed nonverbally. Attracting the parent’s attention
and getting needs met encompassed most of the deaf
child’s communicative goals. Alternatively, they may
have been more successful in conveying Directives with-
out needing to use speech. There may have been at-
tempts to use other communicative functions that were
not understood when expressed using only gestures and/
or vocalizations (45% of the deaf children’s communica-
tive attempts were eliminated from these analyses be-
cause coders did not agree on the assignment of func-
tion). Regardless of the interpretation, if increased
speaking is a goal for deaf children, then parents and
teachers might encourage their children both to speak
and gesture before they respond to the child’s Directive.
By doing so, they can capitalize on the child’s already
established communicative need to encourage increased
speech use.

In terms of modality, normally hearing 3-year-olds
communicated almost exclusively in speech whereas their
orally educated deaf age-mates were as likely to use ges-
tures alone as they were to use vocalizations or speech. In
addition to encouraging more use of speech, oral inter-
vention programs should target use of heuristic functions
to close the communication gap between the orally edu-
cated deaf and normally hearing 3-year-old.
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At age 36 months, these deaf children, who were
receiving an oral language emphasis in their educational
program, used at least some speech in almost a third
(31%) of their intentional communication. These com-
municative acts sometimes also contained either a ges-
ture/sign or an unintelligible vocalization. A slightly
larger percentage of acts was produced with vocaliza-
tion (either alone or with an accompanying gesture/sign)
and fewer were produced with a gesture or sign alone.
The same rank order of mode proportions (Any speech,
Vocalization, Gesture or Sign alone) was found by
Greenberg (1980) for the children in his study who were
in an oral program.

Speech use by these deaf children appeared most
often in imitation of the parent’s model, suggesting that
imitation may be an effective tool for encouraging speech
development. Characteristic of children at the early
stages of verbal language development, these oral deaf
children used speech primarily in imitation of the
parent’s model. However, the use of speech in other cat-
egories was evident, particularly for Statements. This
suggests that speech skills originally developed in imi-
tation are beginning to emerge in more communicative
interactions, such as naming or labeling. Such behav-
iors are characteristic of the earliest speech of normally
hearing children.

Amount of nonverbal communication did not appear
to be an important predictor of spoken language devel-
opment in these deaf children. In fact, use of the Direc-
tive function was significantly negatively correlated with
spoken language development, and this function was
expressed primarily using gestures and/or vocalizations
rather than speech. Overall use of gestures or vocaliza-
tions to communicate failed to correlate with spoken
language level at age 5. The lack of significant correla-
tions between spoken language at age 5 years and the
other modality variables measured at age 3 years may
also be related to instructional method. It could be the
case that other modalities (e.g., gestures) may turn out
to be important predictors of language development for
children whose educational programs include a signed
language.

Of our previously identified informative/heuristic
function variables, only the use of Statements proved
to be positively correlated with later spoken language
development. The Question and the Response variables
did not significantly predict later language scores.
Yoshinaga-Itano & Stredler-Brown (1992) found that
nonverbal Requests for Information were significantly
related to the concurrent production of verbal commu-
nicative acts. In the present study, acts that represent
this function (a subset of our Question category) oc-
curred so infrequently in any mode (<1% overall) that
it did not appear fruitful to separate nonverbal from

verbal Requests for Information as a predictor. In ad-
dition, the general category of Questions in the present
study did not occur frequently enough to allow a pow-
erful test of its usefulness as a predictor of later spo-
ken language competence. These results cannot con-
firm or disconfirm Yoshinaga-Itano’s conclusion that (at
least the nonverbal portion of) this function category
may be an important predictor. The same may be true
of our third informative/heuristic variable, Response,
which failed to be significantly related to later expres-
sive language, but which also occurred with very low
frequency.

The deaf children who were beginning to use speech
to communicate at 36 months of age were most likely to
be ahead of their deaf age-mates on a spoken language
measure administered at 60 months of age. Those who
developed good spoken language skills for their age and
hearing loss when they were 5 years old were those who
used the Statement function most frequently when they
were 3. This function was one that was usually produced
by oral deaf children using speech. In fact, correlations
of spoken language performance and modality indicated
that across all function categories, use of speech was a
significant predictor of spoken language acquisition. This
finding suggests that, even as these oral deaf children
acquire their first spoken words at the end of their sec-
ond year, their use of these words for communication is
an important indicator of their eventual spoken language
competence.

Final Notes
Because coding criteria and function categories em-

ployed are different in all studies to date, it is difficult to
compare function proportions and rate (acts per minute)
information across studies. The latter is especially influ-
enced by the method employed for determining intention-
ality, the criteria for which are almost never described in
studies in this literature. Until common methodologies
are agreed upon, direct comparisons on these two aspects
of communication may be misleading.

The pattern of communicative functions and mo-
dalities observed in this sample of oral profoundly deaf
children may vary with degree of hearing loss or with
speech perception skill. For example, our studies in-
volving children who are using various sensory devices
(cochlear implants, tactile aids, hearing aids) show that
different patterns of function and modality use are as-
sociated with differences in speech perception ability
in profoundly deaf children who are learning via an oral
method (Nicholas, 1994). Children who acquired im-
proved speech perception with a cochlear implant over
a 33-month period used speech in twice as many com-
munication attempts as did matched children with other
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sensory aids. In addition, the pattern of functions ex-
hibited by children with implants more closely resembled
that of normally hearing children. Similarly, Yoshinaga-
Itano (1992) found significant differences in deaf and
hard of hearing children in their use of verbal commu-
nication. Therefore, intentional communication may
develop differently depending upon speech perception
skills.

It is recognized that the strategy of excluding po-
tentially communicative behaviors that coders did not
agree upon leaves a corpus of unanalyzed behaviors. This
corpus is larger for the deaf children than for the nor-
mally hearing children and is potentially a very inter-
esting source of information about the ambiguities of
the communicative attempts of children at the earliest
stages of spoken language production. The present pa-
per determined (a) what proportion of these children’s
actions are clear and unambiguously communicative, (b)
what the communication of oral deaf children at age 3
consists of in terms of function and modality, and (c)
which of these variables might be related to spoken lan-
guage development. It will be useful, in the future, to
look at the ambiguous material from the corpus of the
deaf children to see whether there are systematic fac-
tors that lead it to be different from other, more suc-
cessful, communicative attempts.

It is also possible that children who have differing
histories (educational strategies, communication mode,
age of onset, etc.) may evidence a different pattern of
development. Obviously, these data bear only on ques-
tions related to orally educated children. Data collec-
tion is currently underway to examine these patterns
for a relatively large, cross-sectional sample of children
who are being educated using simultaneous communi-
cation. Likewise, it would also be of interest to see how
these patterns differ or remain the same for children
who are learning to communicate with American Sign
Language (ASL). For those children who are learning
ASL from parents who are native signers, the commu-
nicative function patterns should closely match those of
normally hearing parent-child dyads.
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 Appendix

Directive: includes CAs used to direct the parent’s attention
or action. For example, a child could point and say, “Look!” to
get the parent to look in a particular direction, or the child
could hand an object to the parent while saying, “open,” to get
the parent to open a box.

Marking: comprises CAs used to mark a variety of events.
Usually these markings would be exclamations such as “oh,”
“ow,” and “uhoh” to mark attentiveness, emotion, and an
event, respectively, or it could be a short phrase such as “Thank
you.” Acknowledgment of an utterance by another person,
such as agreement or disagreement with a statement, was
coded as a Marking.

Statement: indicates CAs describing a past or present
activity, “I’m cooking”; an object, “It’s big”; an event, “It
popped up”; or a desire, “I want a new truck for my birthday.”

Response: indicates that the CA was made in response to
a parent’s question, including implied questions.

Performance: includes the announcement of pretend roles
such as “You be Spiderman and I’ll be Venom;” the perfor-
mance of a social routine such as “Please,” when prompted by
the parent; counting; and self-initiated reading, reciting, or
singing.

Question: comprises requests for information, “When are
we going home?,” permission, “Can I play with it?,” or
clarification, “Huh?”

Commitment: includes future statements such as the
announcement of intention, “I’m going to play with the puppet
next”; a promise, “I promise to make my bed”; or a conditional
statement, “If it rains, we can’t play outside.”

Evaluations: indicates children’s assessment of either
themselves or another (“I can’t do it”) or the parent (“You’re
doing it wrong”).

Repetition and Imitation: indicates that the child either
copied a parent’s communicative act or repeated his own
previous communicative act.

The No Clear Function code was used when the coder
found that although the act did meet the criteria for being
intentionally communicative, the coder was not able to judge
the purpose for which the child was communicating.
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