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This paper presents results of two analyses conducted as part of a study of the early social and communicative
development of deaf and hearing infants, with either deaf or hearing parents. The first topic relates to pat-
terns of eye gaze among deaf and hearing parent-infant dyads; the second describes these same infants in
terms of their emerging awareness of self at age 18 months.
Infants establish the basic structures for later social interaction and communication through early exchanges
with social partners. One essential component of this early communication is maintaining face-to-face interac-
tion, usually involving mutual eye contact. The importance of the visual world is heightened for deaf parents

and their children, all of whom must pay a great deal of attention to non-vocal cues in their social environ-
ment. Results of this study indicate that deaf and hearing parents use different strategies (i.e., emphasize
different sensory channels) to re-engage an infant who has looked away during social interaction.
Communication, attention, and language acquisition may also play a role in the infant's gradual understanding
of distinctions between "self" and "other". lt is assumed that this emerging skill results in pan from a growing
sense of self-efficacy, or an awareness of the self as an agent causing things and people in the environment to
respond in predictable ways. This is turn might depend upon a caregiving relationship which is both contin-
gent upon and sensitive to the infant's nonvocal signals. Infants who share their parents' hearing status (e.9.,

both are deaf or both are hearing) appear to develop an image of the self as separate from "other" somewhat
earlier than those in mis-matched dyads.
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Theoretical and MethodologicalThis paper is based on results first reported
in the following two sources:

1) Koester, L.5., Karkowski, A.M., & Traci,
M.A. (1998). How do deaf and hearing
mothers regain eye contact when their
infants look away? American Annals of the
Deaf. 143 (1), 5-13.

2) Koester, 1.5., & Forest, D.5. (1998, April).
Self-recognition responses among deaf and
hearing 18-month-old infants

Poster presented at the Biennial Meetings
of the lnternational Conference on lnfant
Studies, Atlanta GA.

Background
everal years ago, a German movie
entitled "Jenseits der Stille" was pro-

duced, depicting the dilemmas and realities
of a hearing child growing up in a deaf
family. Although this film did not address
all of the possible combinations of hearing/
deaf parents and children, it nevertheless
drew attention to some of the important but
subtle differences in the ways people
communicate with each other in families
where deafness is involved. lt also conveyed
an awarenessthat deaf people clearly do not
simply live in a world of silence - that there
is much, much more in the rich forms of
interactions taking place between these
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parents and children if one takes the time
to stop and observe them carefully.

This belief, as well as the theory of lntui-
tive Parenting, formulated by Hanu3 and
Mechthild PapouSek (see Papou5ek &

PapouSek, 1987, for review), provides the
background for the research undertaken at
Gallaudet University, Washington DC (USA)

for over a decade. The PapouSeks'concepts
draw attention to the many nonconscious
ways in which parents support the early
development of their children, such as the
strategies they use to elicit eye contact, to
determine infant state and readiness for
interaction, and the speech variations pa-
rents incorporate into communication with
a prelingual child. Many of their concepts
are applicable to "atypical" children as well,
and have been shown to be helpful expla-
natory tools for interpreting observations of
deaf and hearing families (Koester, 1992;
Koester, Papou5ek, & 5mith-Gray, 2000).

The research reported here was part of a
longitudinal study investigating the impact
of early deafness on the cognitive, social,
and communicative development of deaf
and hearing infants with deaf or hearing
mothers in the first eighteen months of the
child's life (MacTurk, Meadow-Orlans,
Koester & Spencer, 1993). Begun in 1987 at
the only liberal arts college for the Deaf B

Gallaudet University in Washington, DC B
this research was an effort to generate
much-needed information about the de-
velopment of infants whose hearing losses

had been diagnosed very early in life.
Until recently, few studies have examined

deaf infants'early interactions and commu-
nicative development within the context of
both deaf and hearing families (Meadow-
Orlans, 1987; Spencer, Bodner-Johnson &

Gutfreund, 1992; Spencer & Gutfreund,
1990; Wedell-Monnig & Lumley, 1980). The
goal was therefore to provide professionals
who offer training and intervention for deaf
children with current, research-based stra-
tegies that might optimize the outcomes for
these children over the long run.

The multidisciplinary research team con-
sisted of developmental psychologists, a

sociologist, and a specialist in speech and
communication disorders, plus numerous
deaf and hearing research assistants, tech-
nicians, data processors, and so forth. The
project has received funding from various
public agencies and private foundations
since that time; although the original re-
search team no longer exists, several of its
members still continue to analyze data and
collaborate on making these results avail-
able. Two specific aspects of these investi-
gations will now be described in more detail.

Methodology of Study in General
Recruitment. Families with deaf infants were
identified through pediatricians, early
intervention programs, and audiologists -primarily in the Washington, DC area in the
United States.

Procedures at each age. Every three
months, infants were either brought to the
laboratory for observations and assessments,

or were visited in their homes for extensive
interviews with their parents regarding
medical and family history, knowledge of or
prior experience with deafness, decisions
about mode of communication, and sources
of stress or support for the family, as follows:

6Months: Face-to-Facelnteraction

Mastery Motivation

Background Information
gMonths: Face-to-Facelnteraction

Mastery Motivation

Free PlaY

12 Months: Mastery Motivation

Free Play

Attachment (AStrange Situation@)

15 Months: Home VisiUlnterview

18 Months: Free Play

Attachment (A5trange Situation@)

Teaching Task

5elf-Recognition Task

Language Sample

Locations. Observations took place in uni-
versity laboratory faci I ities specia I ly desig ned
for videotaping of activities such as dyadic
interactions, free play, and attachment rela-
tionships between infants and their parents.
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Participants. Participants were predomi-
nantly from Caucasian, middle class Ame-
rican families, with both parents present in
the home. The deaf infants included in this
study represent a small minority of the deaf
population due to the fact that their hearing
losses were suspected and diagnosed very
early in life (prior to age 5 or 9 months).
Most of the deaf mothers in this study were
affiliated in some way with Gallaudet
University, and therefore tended to identify
with the Deaf Culture and to use American
Sign Language with their infants; all of their
husbands/partners were also deaf.

By age 9 months, each group contained
20 infanVmother dyads, grouped according
to hearing status as follows:

Group 'l) Deaf InfantVDeaf Mothers (DIDP)

Group 2) Deaf Infants/Hearing Mothers (DIHP)

Group 3) Hearing Infants/Deaf Mothers (HIDP)

Group 4) Hearing InfantVHearing Mothers (HIHP)

Degree of hearing loss for the deaf infants
was determined by an audiologist using the
following threshold criteria: mild (25-40 dB);
moderate (41-55 dB); moderate-severe (56-
70 dB); severe (71-90 dB); and profound (91

and above dB).
Of the 20 deaf infants participating in the

first study, 12 were profoundly deaf, four
were moderate-severely or severely deaf,
and four were mild to moderately deaf.
All were developing normally according to
scores on the Physical and Self-Help Scales

of the Alpern-Boll Developmental Profile ll.
Hearing aids. For the deaf infants with

hearing mothers, use of hearing aids had
begun quite early (average age 6.95 months
for initial fitting). The deaf infants whose
parents were also deaf had typically not
been fitted with hearing aids at the time of
this study.

Early intervention. By age 9 months,
virtually all of the deaf infants with hearing
parents were participating in some kind of
early intervention program; the one excep-
tion was an infant who was on a waiting
list but entered a program soon after.
Services represented a broad array of edu-

cational philosophies, including auditory-
verbal, oral, and total communication
training.

Study 1: Infant Eye Gaze Behaviors
Infant gaze behavior has been shown to
make an important contribution to the
maintenance of early face-to-face inter-
actions (Blehar, Lieberman, & Ainsworth,
1977r, and can also signal emotional
responses to social experiences (Messer &
Vietze, 1988). Recently, studies have also
investigated how caregivers re-gain eye
contact with an infant who has turned away
(Harris & Mohay, 1997; Waxman & Spencer,
1997). For deaf infants, eye contact would
seem to be a necessary (or very important)
condition for prolonged interaction, there-
fore this was thought to be an important
phenomenon to explore in the observations
collected through this project.

Gaze aversion (when the infant looks
away from the social partner) is sometimes
thought to assist the infant in regulating
incoming sti mulation. Visual f ixation, visua I

following, closing the eyes or looking away,
are all among the earliest behaviors which
an infant can control voluntarily. The infant
quickly learns that by avoiding visual contact
with a stimulus that is too intense or
confusing, physiological arousal can be
effectively reduced (Gable & lsabella, 1992;
Gusella, Muir, Tronick, 1988; Stifter & Moyer,
1991). Even during positive or playfulsocial
interactions, infants have been shown to
utilize this mechanism so as to maintain a

comfortable level of arousal (Stifter &
Moyer, 1991).

The visual world is of heightened impor-
tance for deaf parents and deaf children, for
they must both be particularly attentive to
the many non-vocal cues in their social
environment (5wisher, 1992). For deaf
individuals, facial expression itself can
communicate both affective and gramma-
tical information, which for a hearing per-
son is available through spoken language
(Reilly & Bellugi, 1996). Visual contact with
a social partner also facilitates the develop-
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ment of turn-taking skills which allow mother and resume their previous inter-
conversations to flow smoothly and with action?
participation by two or more people. These
visual components of affect and communi-
cation are essentially blocked when the deaf
infant's gaze is averted from the caregiver.
Parents of deaf infants then have the
additional burden of finding ways to bridge
this gap when it occurs, and of incorporating
effective means of re-establishing eye
contact when it is needed for further
communication.

According to Schilling and DeJesus (1993)

a deterioration occurring in the communi-
cation between an infant and caregiver can
adversely affect the infant's intellectual,
language, and emotional development.
Therefore, the caregiver's skill in regaining
and maintaining a deaf infant's visual
attention may have important implications
for other aspects of the child's subsequent
development as well.

Regardless of whether the deaf child
communicates by sign language or lip-
reading, his or her language acquisition will
rely greatly on the visual modality. Never-
theless, the conflict between observing the
object of interest and observing the commu-
nicative partner presents a very real challen-
ge for the deaf infant. Thus, among the
most difficult and important tasks for the
parent with a deaf infant are the coor-
dination, timing and sequencing of infant
looking behavior with parental visual input
(Swisher, t992; Waxman & Spencer, 1997;
Wood, Wood, Griffiths & Howarth, 1986).

The present analyses were undertaken to
examine ways in which deaf and hearing
mothers regain an infant's visual attention,
after eye contact has been broken by the
child. The effectiveness of using active stra-
tegies by the mothers (in various modalities,
such as vocal, visual, tactile), or of simply
waiting for the infant to return gaze, was
also compared. That is, following the
mother's effort to get the infant's attention,
does the infant continue to look away, or
simply change the direction of its gaze? Or
does the infant in fact look back toward the

Methods
Observational procedure. For this particular
part of the study, 9-month-old infants were
videotaped in face-to-face interactions with
their mothers. Each group contained 10

infanVmother dyads, grouped according to
hearing status as indicated earlier. The baby
was placed in an infant seat on a table
directly in front of and facing the mother.
No toys or other objects were used during
this procedure. The face-to-face interaction
segments were structured according to the
standard infancy research procedures for
such observations, as follows:

Episode l. Normal lnteraction: The mother
was instructed to interact with her infant
just as she would normally do at (3
minutes).
Episode ll. Still-Face: The mother was
asked to face her infant again, but notto
touch, speak, smile, communicate (for
example, with sign language), or respond
to him or her in any way (2 minutes).
Episode lll. Resumed Normal lnteraction:
The mother was told to resume normal
interactions, as in the first episode (2
minutes).

(The analysis reported here relate only to
behaviors occurring during the first mother-
infant interaction episode, for two reasons:
1) almost no Group differences were found
for maternal behaviors during the second
play episode; and 2) infantstended to reduce
their gaze avert behavior following the Still-
Face, so that there were fewer opportunities
to code maternal attention-getting strate-
gies. Frequently the third episode involves
many maternal soothing efforts in response
to infant fussiness.)

Coding procedures. The first coding
identified all instances of the infant looking
away from the mother (including looking at
the infant's own clothing, feet, hands, etc.)
to determine the onset time of each gaze
aversion. The next phase of coding involved
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observing the mother's response when her
infant looked away, and included maternal
behaviors such as: 1) observing/waiting; 2)

vocal response; 3)tactile/vibratory response;
and 4)visual response.

The f inal phase of coding involved
documenting the following possible infant
behaviors subsequent to the maternal
response: looking back or resuming eye
contact with the mother, continuing to look
away, or changing focus of attention but
still not looking back at the mother.
(Looking back or resuming eye contact with
the mother indicated the end of a gaze
avert episode.)

Reliability. Inter-coder reliability, based
on the ratio of agreements divided by
agreements plus disagreements, was 90%o

for the total number of infant gaze avert
episodes. Reliabilities for active maternal
behaviors in response to the infant's looking
away were as follows: vocalization (71o/o);

tactile/vibratory (80%); visual strategy
(78o/o). Coder agreements for the infants'
behaviors following mothers' attention-
getting efforts were 71 o/o for continuing to
look away, and 80% for returning eye gaze
to the mother. lnterrater reliability for
coding of durations of maternal observing/
waiting was also calculated. Based on eight
dyads, raters agreed on 90% of coded
maternal waiting events and on 85% of the
video frames (onseVoffset times) coded to
determine durations of these events.

Results
Amount of lnfant Gaze Avert by Group

As can be seen in Figure 1, there were no
significant differences in the overall frequen-
cy with which infants in each group inter-
rupted eye contact with their mothers'
However, in each episode it was the deaf
infants with hearing mothers who looked
away from their mothers least often.
Active Bids by Mothers
An Analysis of Variance was also conducted
on the frequencies of active attention-
getting bids (visual, vocal, and tactile-vibra-

tory responses) observed in these mothers
(see Figure 2).

Visual Strategies. There was a significant
Group difference in the number of visual
attempts used to regain infant attention [F
(3, 36) =2.92, p < .051. Deaf mothers of both
deaf and hearing infants were more likely
to use a visual strategy (this might include
signing within the child's line of vision) than
were hearing mothers of either deaf or
hearing infants.

Vocal Strategies. Analysis of the vocal
efforts used by mothers to re-establish eye
contact with the infant also revealed a

significant difference according to Group, [F
(3,36) =8.24, p <.0011. As expected, post
hoc analyses (Tukey's HSD) confirmed that
hearing mothers (particularly those with
hearing babies) were more likely than deaf
mothers to vocalize even when their infant
was looking elsewhere.

Tactile-Vibratory Strategies. There were
no significant Group differences for this
variable.

ObservinglWaiting Time by Mothers
Thus far, results have been reported only for
frequencies of active maternal behaviors.
However, the literature indicates a potential
importance of allowing a deaf infant more
time to visually explore the surroundings
before language input is provided. There-
fore, an additional analysis was performed
to assess the amount of "waiting time" as

part of the mothers' repertoire in response
to an infant's looking away. Since waiting
also allows the infant an opportunity to re-
initiate the interaction, it was felt that this
should be considered a relevant aspect of
the maternal behavioral repertoire. Onset
and offset times of maternal observing/
waiting were therefore coded during
episodes when the infant was looking away.

Mean durations of infant gaze avert were
also calculated for each group. A One-Way
Analysis of Variance revealed no signif icant
differences between groups of infants for
time spent in gaze avert. The average
amount of time these babies spent looking
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away from their mothers in the first episode
was 39.95 secs., with a range of 31.89 secs
(DIDP group) to 53.15 secs (HIHP group). ln
all groups that included at least one deaf
partner, the infants looked away for less of
the interaction time than was the case in the
hearing/hearing dyads.

The amount of time mothers spent ob-
serving the infant who has looked away, or
waiting for the infant to resume eye contact,
is also shown in Figure 3. The group whlch
spent the least amount of time waiting for
the infant was that of hearing mothers with
deaf infants, although Group differences
only approached significance [F (3,36) = 2.58,
p.<.071.

Successfu/ness of M aterna I Strateg ies

As described earlier, the mothers'strategies
could be followed by various infant beha-
viors, one of which was looking back at the
mother. Thus, an overall success ratio was
calculated for each mother by dividing her
successes by her number of total attempts,
regardless of modality; these were then
subjected to Analyses of Variance. This was
broken down according to the modalities of
response used in previous analyses.

Figure 4 provides a summary of average
success rates by Group and by Episode, for
each modality.

Analysis of the overall successfulness of
active attention-getting strategies by the
mothers revealed significant main effects for
Group. lt was found that deaf mothers of
deaf or hearing infants were generally more
successfulthan hearing mothers in regaining
their infant's attention following a break in
eye contact [F (3, 36) = 2.97, p < .05].

Visual strategies. As shown in Figure 4,
deaf mothers (of both deaf and hearing
infants) were more successful than hearing
mothers in regaining infant eye contact by
using a visual strategy [F (3, 36) = 2.99, P <
.0s].

Vocal strategies. Analysis of successful
vocal responses also revealed group diffe-
rences [F (3, 36) = 15.50, p < .00001]. Tukey's
post hoc analyses indicate, as would be

expected, that hearing mothers with hear-
ing infants were significantly more success-

ful in regaining their infant's attention by
using this modality. lnterestingly, however,
hearing mothers with deaf infants were also
more successful when responding vocally
than were deaf mothers with deaf infants.

Tactile-vibratory responses. The analysis
of successful tactile-vibratory responses
revealed no significant Group differences,
although a significant Episode effect was
found [F (1,3) = 18.32,p < .0001].

Instances of maternal waiting were also
identified as being either successful or
unsuccessful, depending on whether the
infant looked back at the mother, or
continued to look away. The mean number
of "successful waits" was then calculated for
each group. Analysis of Variance revealed a

marginally significant Group effect [F (3,36)

=2.51, p.<.071. However, post hoc analysis
indicated that deaf mothers were signi-
ficantly more likely to be successful in
regaining a deaf infant's attention by
waiting than were the hearing mothers. In
fact, no mothers in the DIHP group were
found to use this strategy successfully.

Discussion
Clearly, advances in audiological technology
are now making earlier diagnosis possible
and therefore increasing the availability of
deaf research participants at a much younger
age than previously. Nonetheless, research
on this population is still sparse. The poten-
tial for earlier diagnosis also makes it in-
cumbent upon researchers to provide more
detailed information about effective early
interactions and the development of mutual
dialogue strategies with deaf infants (Downs
& Yoshinaga-ltano, t999; Yoshinaga-ltano,
Sedey, Coulter & Mehl, 1998). Indeed, recent
studies have begun to show some important
differences in both interactive behaviors and
developmental outcomes when a deaf infant
is born to either deaf or hearing parents
(Harris & Mohay, 1997; Koester, 1992, 1995;
Meadow-Orlans, 1990, 1997; Spencer' &


