
The link between maternal sensitivity and child language
gain was assessed in a prospective study of hearing mothers
and their deaf and hard-of-hearing (D/HH) children. Ma-
ternal sensitivity in dyadic interaction was assessed when
children were approximately 2 years old, and expressive lan-
guage gain was assessed at 2 to 3 years using the Minnesota
Child Development Inventory. Sensitivity made significant,
positive, and unique predictions of expressive language gain
when the effects of maternal education, degree of child hear-
ing loss, dyadic mode of communication, and time between
assessments were controlled. Findings indicate the value of
affective measures of interaction in predicting language gain.

Children in families in which adults and children share
hearing status almost always become competent speak-
ers of their native languages. However, the approxi-
mately 90% of deaf/hard-of-hearing (D/HH) children
who are born to hearing parents are at high risk for lan-
guage delays and deficits (Nelson, Loncke, & Cama-
rata, 1993; Rodda & Grove, 1987). As early as 12 and
18 months, D/HH children of hearing parents show
significantly less advanced language development than
D/HH children of deaf parents or hearing children of
hearing parents (Spencer & Meadow-Orlans, 1996). In
hearing children, the quality and quantity of adult

communicative input facilitates language acquisition
(Bates, Bretherton, Beeghly-Smith, & McNew, 1982;
see Clarke-Stewart, 1988). D/HH children who live in
a hearing environment often fail to receive the kind of
input that the literature has identified as optimal. For
example, D/HH children of hearing parents receive
less complex language and fewer expansions of their
utterances than children in families who share hearing
status (Cross, Johnson-Morris, & Nienhuys, 1980;
Nienhuys, Horsborough, & Cross, 1985). Moreover,
these children receive less input than their hearing
counterparts because they miss much of what is con-
veyed in an auditory-verbal modality by their hearing
parents (Spencer, 1991).

One area of research with hearing children has
found that specific aspects of adult verbal sensitivity
and intrusiveness affect child language development
(Dunham & Dunham, 1992; Nelson, 1973; Olson,
Bates, & Bayles, 1984; Olson, Bayles, & Bates, 1986;
Smith, Adamson, & Bakeman, 1988). Other studies
have linked summary measures of several different
types of maternal verbal sensitivity to child speech and
attentional focus (Baumwell, Tamis-LeMonda, &
Bornstein, 1997; see Bornstein, in press). However,
specific features of parental verbal input are likely
highly related to the general social and affective quality
of dyadic interaction (Dale, Greenberg, & Crnic, 1987).
After reviewing the literature on the effects of parental
input on child language, Bates et al. (1982) suggested
that “linguistic insensitivity may be an epiphenomenon
of a generally bad relationship” (p. 51).

This research was supported by a National Institutes of Health contract
awarded to Christine Yoshinaga-Itano (#N01-DC-4-2141), and a grant
from the University of Colorado, Boulder, awarded to Sandra Pipp-
Siegel. Special thanks to Zeynep Biringen, Diane Coulter, Gary H.
McClelland, JoAnn Robinson, and Allison Sedey. Correspondence
should be sent to Leah Pressman, University of Colorado at Boulder,
Campus Box 345, Boulder, CO 80309–0345 (e-mail: leah@psych.colorado.
edu).

q 1999 Oxford University Press

Maternal Sensitivity Predicts Language Gain in

Preschool Children Who Are Deaf and Hard of Hearing

Leah J. Pressman
Sandra Pipp-Siegel
Christine Yoshinaga-Itano
Ann Deas
University of Colorado, Boulder



but see White & White, 1984). However, these studies
focused on specific features of linguistic input to chil-
dren such as joint attention, directives, or contingent
responding rather than on the effects of overall sensi-
tivity of parent interactions with children.

Two prospective studies are of particular interest
because they investigated affective aspects of interac-
tions as predictors of language gain in D/HH popula-
tions. MacTurk et al. (1993) failed to find a significant
relationship between mothers’ affective matching dur-
ing face-to-face interaction with their 9-month-old D/
HH infants and child language at 18 months. However,
because D/HH toddlers are delayed in language acqui-
sition, an assessment at 18 months may be too early to
pick up such effects. When D/HH children’s language
was assessed from 24 to 36 months, early affective
ratings of mother-child interaction were found to be
one of the best predictors of success in language
acquisition (Greenstein, Greenstein, McConville, &
Stellini, 1975).

The results of the Greenstein et al. (1975) study are
quite suggestive. However, that study did not provide
experimental control of the child’s initial language
level, an important omission because a child’s language
level is associated with adjustments of maternal inter-
active style and speech habits (Gleitman, Newport, &
Gleitman, 1984; Neinhuys et al., 1985; Masur, 1982).
In the current study, we examined the relation of moth-
ers’ sensitivity at the initial assessment on child lan-
guage level at follow-up, while controlling for initial
child language. This approach provides some control
of individual differences in child ability and the way
in which these differences may initially affect maternal
behavior (see discussion in Richards, 1994).

To create a more conservative test of whether sen-
sitivity predicted language gain, our study factored out
the effects of several variables known or suspected to
affect child language development—maternal socio-
economic status (Bornstein, Haynes, & Painter, in
press; Fenson et al., 1994; Hart & Risley, 1995), mode
of communication chosen by the family (“oral only” or
“oral plus sign”; Greenberg, 1980), and degree of child
hearing loss (see Marschark, 1993). The study investi-
gated whether sensitivity would make unique predic-
tions of language gain in D/HH toddlers after these
variables were controlled.
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Maternal sensitivity may be most protective of lin-
guistic development when children are at risk for lan-
guage delay (Hoff-Ginsberg, 1987; Morrisett, Barnard,
Greenberg, Booth, & Spieker, 1990; Siegel, 1983) or
with children whose initial language level is already low
(Baumwell et al., 1997). However, maternal sensitivity
may be more difficult to attain when mothers are hear-
ing and children are D/HH.

Hearing mothers of D/HH children have been
found to be more intrusive, more rigid, more negative,
and less likely to respond contingently to children than
mothers who share hearing status with their children
(MacTurk, Meadow-Orlans, Koester, & Spencer, 1993;
Meadow-Orlans, 1997; Meadow-Orlans & Steinberg,
1993; Spencer & Meadow-Orlans, 1996; see Meadow-
Orlans, 1990; Spencer & Gutfreund, 1990, for reviews;
but see Lederberg & Mobley, 1990). Moreover, hearing
mothers’ comments to their D/HH children have been
found to be more antagonistic and less likely to include
praise than interactions in dyads matched for hearing
status (Goss, 1970). Compared to dyads where parent
and child hearing status is matched, interactions be-
tween deaf children and their hearing parents tend to
be shorter, more frequently interrupted due to mis-
communication, and more likely to be dominated by
parents (Lederberg, 1984; Lederberg & Mobley, 1990;
Spencer & Gutfreund; Wedell-Monnig & Lumley,
1980). D/HH children with hearing parents are often
found to be less active, responsive, and involving than
children in dyads matched for hearing-status (Koester,
1994, 1995; Meadow, Greenberg, Erting, & Car-
michael, 1981; Schlesinger & Meadow, 1972; Wedell-
Monnig & Lumley, 1980).

Clarke-Stewart’s (1988) review of the input litera-
ture concludes that, “parents’ speech to young children
provides both input and incentives that aid the child in
learning language” (p. 65). Despite such acknowledg-
ments of the importance of motivational and emotional
factors, a limited number of studies have focused on
assessing the links between the emotional climate of
parent-child interaction and early child language de-
velopment in a D/HH population. The few existing
prospective studies of the effects of parental speech in-
put on D/HH children’s language level have mostly
replicated the effects found in hearing children (Lyon,
1985; Musselman & Churchill, 1993; Spencer, 1991;



Methods

Participants

Twenty-four D/HH toddlers (n 5 15 female) and their
hearing mothers participated in the study. At their ini-
tial assessment, D/HH children ranged in age from 21
to 30 months (M 5 25.21, SD 5 2.50). At follow-up
assessment children ranged in age from 33 to 41
months (M 5 35.92, SD 5 1.82). Dyads were 83%
Caucasian (n 5 20), 12% Hispanic (n 5 3), and 4%
mixed race (Hispanic/Caucasian, n 5 1). The age at
which deafness was identified in the study children
ranged from 0 to 25 months (M 5 12.73, SD 5 7.77).
The age at which the study children began to receive
intervention services ranged from 0 to 26 months (M 5

15.21, SD 5 7.25). Children had no known cognitive
impairments, medical syndromes, or additional handi-
caps expected to interfere with learning.

All of the participants were involved in the Colo-
rado Home Intervention Research Project (CHIRP), a
larger longitudinal study of D/HH children and their
families. All participants received early intervention
services specifically designed for D/HH children.
These services focused on linguistic development and
communication. The median time elapsed for CHIRP
participants between identification of a child’s hearing
loss and initiation of ongoing intervention was 1 to 3
months (Yoshinaga-Itano, Sedey, Coulter, and Mehl,
1998). The majority (88%) of CHIRP subjects in this
study received these intervention services in their
homes through the Colorado Home Intervention Pro-
gram (CHIP). A private center-based program serving
primarily D/HH children provided services to the re-
maining 12% of study children. Both of these pro-
grams typically provide ongoing specialized interven-
tion services for 1 hour a week.

The CHIP service providers visit families in their
home and offer them assistance and information on
deafness, state services, hearing aids, health care, and
language learning. The majority of CHIP service pro-
viders have graduate degrees in speech pathology, deaf
education, or audiology. These CHIP facilitators help
with whatever mode of communication families elect to
use with their children. Families may change mode of
communication whenever they wish. The program is
described in further detail in Stredler-Brown and
Yoshinaga-Itano (1994).
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Participant Selection

This study included all the CHIRP participants who
met the following conditions (a) children had been vid-
eotaped interacting one-on-one with their mothers
when they were 25 months (6 4 months), (b) mothers
completed the Minnesota Child Development Inven-
tory (MCDI: Ireton & Thwing, 1974) at the time of
this videotape session, (c) mothers completed a second
MCDI when children were 37 months (6 4 months),
(d) children had no known medical conditions or hand-
icaps other than deafness that might be expected to
interfere with learning, and (e) both parents were
hearing.

At the time data were collected, 155 children were
enrolled in CHIRP whose hearing mothers had filled
out either one or more Minnesota Questionnaires.
Within this group, 52 mothers had completed both an
initial and follow-up MCDI at the target ages. Of these
52 families, 18 children were excluded from our study
because they had been identified as having handicap-
ping conditions expected to interfere with learning. Of
the 35 subjects who did not have such handicapping
conditions, 25 had tapes at the initial assessment period
that included 15 minutes or more of one-on-one inter-
action with the child’s mother. The remaining 10 were
excluded from the study because they either were never
videotaped during the initial assessment period or had
been videotaped, but the tapes did not capture mother
and child interacting one-on-one. One of the 25 chil-
dren who met all of the study criteria was excluded
from the study because she received a cochlear implant
three months prior to the follow-up assessment.

The children excluded from the study were exam-
ined for degree of hearing loss (M 5 28, SD 5 1.76),
mother’s education (M 5 13.09 years, SD 5 2.42), and
average age of identification (M 5 10.07 months, SD 5

9.95). When we compared excluded children to study
children on these measures, we failed to find significant
differences between the two groups.

Our selection procedure left us with a sample of
D/HH children who were fairly diverse in terms of
maternal education, hearing loss, and age of identifi-
cation. While maintaining homogeneity of participants
in early studies of D/HH children and their parents
was important in order to explore how hearing loss
affected dyads in the absence of other risk factors, re-



MCDI questionnaires were obtained approximately
11 months after the initial assessment (M 5 10.71,
SD 5 2.73).

Measures: Emotional Availability Scales

The Sensitivity subscale of Emotional Availability
(EA) Scales2—infancy to early childhood version—
(Biringen & Robinson, 1991; Biringen, Robinson, &
Emde, 1988) was used as a global measure of maternal
interaction at the initial assessment. The EA scales de-
fine sensitivity as parental ability (a) to read child cues
and respond appropriately; (b) to resolve parent-child
conflict, misunderstanding, or affective mismatch; and
(c) to tolerate a wide range of affect while keeping in-
teractions predominantly positive in tone. These quali-
ties are assessed on a scale from 1 (highly insensitive)
to 9 (highly sensitive).

Specifically, interactions are rated as 1 (highly in-
sensitive), when the coder observes many of the follow-
ing characteristics; the interaction is cold or negative
in tone, conflicts are difficult to resolve and transitions
are abrupt, a mother demonstrates little knowledge of
her own child or of child development, or shows sig-
nificant rigidity. This rating would be given to any
mother who was emotionally or physically abusive in
the course of the interaction. Interactions are rated as
5 (inconsistently sensitive) when a coder observes some
signs of sensitivity and some signs of insensitivity in a
mother. Mothers who receive a rating of 5 exhibit many
of the following characteristics: some enjoyment of the
child in play situations punctuated by low-level hostil-
ity during prohibition situations, eventual rather than
immediate responsiveness to their children, and unpre-
dictability or interest that is occasional or feigned. In-
teractions are rated as 9 (highly sensitive) when the
mother shows many of the following characteristics:
timing of speech and action that is appropriate to the
child’s interest and pace, enjoyment of child, consis-
tency, ability to orchestrate smooth transitions between
topics or activities, good conflict resolution and appro-
priate limit setting, creativity, a high level of interaction
with her child, and a fairly quick response to child dis-
tress. A rating of 9 is assigned when coders feel that
there is a special quality to interaction and a sense of
positive connection between mother and child. While
specific behaviors anchor the points of the scale, a
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sults may not be generalizable to all D/HH children. It
may now be equally important to broaden study sam-
ples to include a more diverse and representative group
of D/HH children.

Family and Child Characteristics

Mode of communication. Overall, 18 families did not
change their mode of communication, while 6 families
made a change between the initial assessment and fol-
low-up. Of the families who did not change their com-
munication choices, 8 families used oral-only methods
throughout the study and 10 families used at least some
sign throughout the study. Of the families who
switched, five families switched from oral-only to using
at least some sign, and one family switched in the other
direction. At the initial assessment, 13 of the families
communicated using spoken language only, while 11
families combined sign and spoken language. At fol-
low-up, 9 families communicated using spoken lan-
guage only, and 15 combined sign and spoken lan-
guage.

Degree of hearing loss. Hearing loss was defined by the
pure tone average in the child’s better ear (i.e., the av-
erage of the hearing thresholds at 500, 100, and 2000
Hertz). Hearing loss in decibels (dB HL) was catego-
rized as mild (26–40 dB HL), moderate (41–55 dB
HL), moderate-severe (56–70 dB HL), severe (71–90
dB HL), severe-to-profound (no response on an audi-
tory brainstem test and no available frequency specific
threshold information), or profound (.90 dB HL).
Three children had hearing losses that were mild, four
had moderate, eight had moderate-to-severe, three had
severe, one had severe-to-profound, and five had pro-
found.

Mother’s education. Mothers had from 8 to 20 years of
education (M 5 13.40; Mdn 5 12.5, SD 5 3.30).

Procedure

During a regularly scheduled home visit, mother and
child were videotaped during 30 minutes of free play.
The first usable 15 minutes of the tape were coded for
maternal sensitivity.1 At the time of the visit, the
mother was asked to complete the MCDI. Follow-up



coder must assign a global rating to each interaction
observed.

The two coders used in this study were trained by
J. Robinson at an EA training workshop. Reliability on
the sensitivity scale was 90%, k 5.82.

Measures: Minnesota Child Development Inventory
(MCDI) Expressive Language

The expressive language scale of the MCDI (Ireton &
Thwing, 1974) was used to assess linguistic develop-
ment in participating children at the initial and follow-
up assessments. The MCDI is a standardized parent-
report questionnaire designed for use with children
from 6 months to 61⁄2 years old. The current study ex-
amined only one of the instrument’s eight scales of de-
velopment, the Expressive Language Subscale. This
scale consists of 54 items designed to measure produc-
tive language. Items are designed to tap a range of lan-
guage development from gesture, to simple one-word
expressions, to more complex utterances.

Parents are asked to check off each of the listed be-
haviors they have observed in their child. Parents were
instructed to endorse each item if their children per-
formed a communicative act using either speech or sign
(or both). Since many of the CHIP interventions com-
bine speech and sign training, it may be more accurate
to assess them together than assessing either speech or
sign alone. As Marschark (1993) writes, “Anything else
seems destined to produce either an underestimate or
a distorted view of deaf children’s true language capa-
bilities” (p. 93).

Split-half reliability for the Expressive Language
scale ranges from .54 to .92 (Mdn 5 .88) depending on
the age of the children tested (Ireton & Thwing, 1974).
The concurrent and predictive validity of the MCDI
Expressive Language scale has been reported in several
studies of typically developing and special needs chil-
dren. The MCDI Expressive Language Scale was sig-
nificantly correlated with the Reynell Developmental
Expressive Language Scale (r 5.50) in children re-
ferred to a communication disorders clinic (Chafee,
Cunningham, Secord-Gilbert, Elbard, & Richards,
1990). In typically developing children from 23 to 28
months, MCDI Expressive Language was highly and
significantly correlated with both Sequenced Inventory
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of Communication Development and Mean Length of
Utterance (MLU) in a spontaneous speech sample
with coefficients of .67 and .68 (Toblin, Shonrock, &
Hardy, 1989). Significant correlation coefficients from
.51 to .79 were obtained between MCDI Expressive
Language and Verbal scores of the McCarthy Scales of
Children’s Abilities in both a random population sam-
ple (Gottfried, Guerin, Spencer, & Meyer, 1984) and
an at-risk sample (Eisert, Spector, Shankaran, Faigen-
baum, & Szego, 1980).

In a sample of 150 D/HH CHIRP participants, a
coefficient of .94 was obtained when MCDI Expressive
Language reliability was calculated using Cronbach’s
alpha (Yoshinaga-Itano, et al., 1998). The same study
reported that MCDI expressive language was found to
be significantly and highly correlated (r 5.76) with
mean length of utterance calculated from a spontane-
ous speech sample in 109 CHIRP participants. More-
over, MCDI Expressive language also was found to
have a significant correlation (r 5.74) with the Mac-
Arthur Communicative Development Inventory (Fen-
son et al., 1994) in a sample of 136 CHIRP participants.

Results

We will first describe the parameters of sensitivity and
expressive language and then describe simple relations
of sensitivity, expressive language, and certain child
and family characteristics. Finally, we will show how
sensitivity is related to language gain in this sample.

Sensitivity and Expressive Language

Child and family characteristics were described in the
Methods section. The EA Sensitivity ratings ranged
from 3 to 9 (M 5 6.55, Mdn 5 7.00; SD 5 1.70). Ex-
pressive Language scores at initial assessment ranged
from 10.5 to 29 (M 5 18.90, SD 5 5.46). Expressive
Language scores at follow-up assessment ranged from
14 to 39 (M 5 25.46, SD 5 5.86). These scores are
age-equivalent scores in months based on norms for
hearing children (Ireton & Thwing, 1974).

The MCDI identifies children with scores more
than 30% below age range as delayed and children with
scores 20% to 30% below average for their age as



education. Maternal sensitivity was not correlated with
initial MCDI, but it was positively and significantly re-
lated to follow-up MCDI.

Certain child and family characteristic variables,
however, were correlated with each other. A set of three
orthogonal planned contrasts were tested to examine
the effects of communication choices and whether fam-
ilies changed these choices between the initial and fol-
low-up assessments.3 The first contrasted children
whose families had used oral language only at both ages
with the children whose families had used at least some
sign at both ages. Children in dyads who used oral
communication as their sole mode of communication
had significantly less severe hearing loss and their
mothers had more education than did children in dy-
ads using some sign. The second contrasted the chil-
dren whose families had remained with a single mod-
ality—either sign or oral-only—with those families
who had switched modalities, from oral-only to using
at least some sign. The families who changed modal-
ities were not significantly different from those families
who did not change on any of our variables of interest.
The third contrasted the child whose family had
changed from sign to oral with the other children in
the sample. This child did not differ significantly from
the other children. These findings will be addressed in
the discussion.
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showing “borderline” delays (Ireton & Thwing, 1974).
In the current sample, four more children were in the
normally developing range at initial assessment than at
follow-up. At initial assessment, 41.7% (n 5 10) of the
sample showed no indication of language delay, 16.7%
(n 5 4) of the sample showed “borderline delays,” and
41.7% (n 5 10) showed clear delays. At follow-up, 25%
(n 5 6) of the sample showed no indication of language
delay, 25% (n 5 6) showed borderline delays, and 50%
(n 5 12) showed clear delays.

Simple relations between expressive language, maternal sensi-
tivity, and variables describing child and family characteris-
tics. Table 1 reports correlates of expressive language,
sensitivity, and child and parent characteristics. Initial
expressive language was positively and significantly
correlated with follow-up assessment of expressive lan-
guage, suggesting stability in each child’s language
ability. This study failed to find significant correlations
between any of our child and family variables and ex-
pressive language. For instance, we found neither de-
gree of hearing loss nor mode of communication to be
correlated with expressive language at either the initial
or follow-up assessment of language.

Maternal sensitivity, however, was related to the
child and family characteristic variables and to expres-
sive language. Overall, more sensitive mothers had more

Table 1 Intercorrelations between sensitivity ratings, expresssive language (EL), and variables describing child and family
characteristics

Variable 2 3 4 5 6 7 8 9 10 11

1 Sensitivity .25 .54** .54** 2.31 2.33 2.03 .30 .16 2.14 .19
2 Initial EL — .75** .27 2.18 2.32 .21 2.05 2.18 .20 2.04
3 Follow-up EL — — .28 2.35 2.28 .05 .11 2.06 .11 .20
4 Mother’s education — — — 2.24 2.45* .00 2.03 2.01 .10 2.06
5 Child hearing loss — — — — .53** 2.03 2.35 .25 2.25 .00
6 Changed mode of — — — — — .05 2.06 2.26 .10 .26

communication
7 Oral vs sign — — — — — — 2.02 .08 2.20 2.25
8 Change to oral vs all other — — — — — — — 2.35 2.34 .26

groups
9 Age of identification — — — — — — — — 2.90 2.03

10 Time in interventiona — — — — — — — — — .11
11 Months — — — — — — — — — —

aFor items 1 and 2, time in assessment was calculated at the time the measure was assessed. For items 3–11, correlations are
with time in assessment at the follow-up MCDI EL.

*p # .05.

**p , .01.



What is the relation between maternal sensitivity and lan-
guage gain over and above child and family characteristic
variables? We conducted a hierarchical regression to de-
termine the effect of maternal sensitivity on language
gain over and above mother’s education, child’s degree
of hearing loss, dyadic mode of communication used at
both assessments, the set of three orthogonal contrasts
examining communication choices, and months be-
tween assessments. The six child and family charac-
teristics with the highest correlations with initial and
follow-up MCDI expressive language scores were
included in our regression. One of the contrast codes
designed to look at the effects of mode of communica-
tion had a fairly strong correlation with follow-up
MCDI expressive language, so we included all three
contrasts in our regression. The dependent variable
was the children’s follow-up assessment of MCDI ex-
pressive language with the following three steps en-
tered: (a) step 1, initial assessment of MCDI expressive
language; (b) step 2, child and family characteristics
and number of months between assessments; and (c)
step 3, maternal sensitivity.

Entering the initial MCDI expressive language
scores first in a hierarchical regression means that the
remaining variables predict residualized change scores.
This is almost always more powerful statistically than
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analyzing simple change scores (see Judd & McClel-
land, 1989; Richards, 1994). The child and family char-
acteristics were entered next to control for as many
family differences as possible. Requiring maternal sen-
sitivity to predict residualized change over and above
the child and family characteristics provides a conser-
vative assessment of the relation between maternal sen-
sitivity and language gain.

We checked the data for outliers and errors for nor-
mality. No transformations were deemed necessary.

As shown in Table 2, the first and third steps were
significant, with the final model accounting for 76% of
the total variance in language gain. Not surprisingly,
initial language level was highly predictive of expres-
sive language at follow-up, accounting for 56% of the
variance.

Beyond the effect of initial MCDI expressive lan-
guage, child and family characteristic variables to-
gether failed to significantly predict follow-up MCDI
expressive language. Moreover, we failed to find sig-
nificant individual predictors among the child and
family characteristic variables.

However, the third step, maternal sensitivity, was
significant. Over and above the first two steps, mothers’
sensitivity positively predicted follow-up expressive
language scores, accounting for 10% of the variance.

Table 2 Hierarchical regression of MCDI expressive language (EL) at follow-up on initial maternal sensitivity, controlling
for child and family characteristics and initial MCDI EL

Step Measure b df R2 Feqn df R2 change Fchange

1 Initial MCDI EL .75 1, 22 .56 27.65*** 1, 22 .56 27.65***
2 Child and family characteristics 7, 16 .66 4.49** 6, 16 .11 .84

Mother’s education .06 (.12) 1, 16
Child hearing loss 2.25 (1.74) 1, 16
Oral vs sign 2.07 (.22)
Changed mode of 2.08 (.19) 1, 16
communication
Change to oral vs all other (.00) 1, 16
groups
Months between assessments .19 (1.43) 1, 16

3 Maternal sensitivity .41 8, 15 .76 6.06*** 1, 15 .10 6.34*

Feqn 5 F level of regression equation.

*p , .05.

**p , .01.

***p , .001.



nificantly predicted expressive language at follow-up.
This finding replicates earlier research; maternal sensi-
tivity had a significant predictive—but not concur-
rent—relation to child language in younger, hearing
children, prompting researchers to speculate that ma-
ternal sensitivity may have “sleeper” effects (Baumwell
et al., 1997; Tamis-LeMonda, Bornstein, Kahana-
Kalman, Baumwell, & Cyphers, in press; see also Beck-
with & Cohen 1989).

Degree of hearing loss was not significantly corre-
lated with expressive language at either assessment. Al-
though the failure to find a relationship between
hearing-loss and language level may seem counterintu-
itive, it was confirmed when MCDI and MacArthur
CDI scores were examined in two larger samples of
CHIRP children with normal cognition drawn from
the same population (Yoshinaga-Itano et al., 1998;
Yoshinaga-Itano & Apuzzo, in press a). While similar
results would be unlikely if only speech were being as-
sessed, the studies cited assessed expressive communi-
cation rather than speech, and, therefore, children
could attain language milestones in either sign or
speech or both.

Interactions between parents and their D/HH
children are rated as more sensitive after these families
participate in an intervention that includes psychologi-
cal counseling for parents than parent/child interac-
tions in families who participate in similar interven-
tions without such services (Greenberg, 1983). When
mothers are happy with their social support, hearing
mothers can look as sensitive with their deaf infants as
they do with their hearing infants (Meadow-Orlans &
Steinberg, 1993). This suggests that a focus on socioe-
motional factors in early childhood intervention may
support positive parent/child interaction.

The affective climate of parent-child interaction
may function as a protective factor for cognitive devel-
opment in the presence of risk factors such as hearing
loss. For instance, over and above the effects of child
language development, responsiveness of D/HH and
hearing mothers is significantly associated with the at-
tainment of cognitively complex levels of play in 18-
month-old D/HH and hearing children (Spencer &
Meadow-Orlans, 1996). The current study found an
association between maternal sensitivity and child lan-
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Discussion

Sensitivity in hearing mothers was significantly and
positively predictive of expressive language gain in
their D/HH children, even when child and family
characteristics and time between assessments were
controlled. The affective climate of a parent-child rela-
tionship has been hypothesized to be a necessary con-
text for the unfolding of child development in many
domains including exploration and competence in the
physical, social, and linguistic worlds (Emde, 1988,
1996; Emde, Biringen, Clyman, & Oppenheim, 1991;
Emde & Easterbrooks, 1985; Spitz, 1955). Current
findings provide support for this hypothesis in a lin-
guistic domain.

Emotional communication has been called the
“language of the baby” (Emde & Easterbrooks, 1985,
p. 85). Although this type of communication surely
functions beside linguistic communication throughout
one’s life, a mother’s willingness to continue to attend
to emotional communication past infancy may be an
important support of language learning in dyads in
which the receptive capacities of parents and children
differ. Maternal sensitivity may facilitate mutual un-
derstanding and provide a context for understanding
unclear symbolic communication.

In the face of clear language delays, mothers’ per-
sistence in maintaining high sensitivity with D/HH
children may be helpful in overcoming developmental
obstacles posed by deafness in a hearing environment.
Although the effect of maternal sensitivity on language
gain has been found in studies of hearing children with
hearing parents, the effect has been found to be partic-
ularly robust in children whose language is delayed
(Baumwell et al., 1997). The positive impact of sensi-
tivity on D/HH children’s language gains may reflect
the extra flexibility and motivation necessary for hear-
ing mothers to make compensatory adjustments to the
communicative needs of D/HH children (Lederberg &
Mobley, 1990; Koester, 1994). Mothers who do not get
discouraged and withdraw from interaction when the
children’s language development is slow may contrib-
ute to a child’s long-term success.

Maternal sensitivity was not correlated with child
expressive language at the initial assessment but sig-



guage gains. Future researchers may want to investi-
gate interventions that target socioemotional factors in
parent-child relationships and test which different as-
pects of socioemotional functioning facilitate language
learning and other cognitive gains.

In summary, sensitivity in hearing mothers sig-
nificantly predicted language gain in D/HH children.
When mothers are sensitive, children make stronger
language gains than when they are not, suggesting that
sensitivity within the dyadic relationship is a useful
predictor of productive language gain in D/HH chil-
dren with hearing parents. Of course, this is a correla-
tional study, which prevents us from concluding that
sensitivity causes language gain. Furthermore, mater-
nal sensitivity is a dyadic measure that assesses a moth-
er’s response to the particular child with whom she is
interacting, capturing some of the child’s effect on the
mother. Nonetheless, as Bates et al. (1982) remarked,
“[I]t would be odd if there were no relationship be-
tween heart and mind in the acquisition of what is,
after all, a communicative system” (p. 8). Research with
populations such as D/HH children may show us more
clearly how this is so.

Notes

1. Although it was part of the original design of the study, we
were unable to assess emotional availability at 3 years for many of
the study children. Nearly one-third of our participants were
taped at the time of their follow-up assessment with a caregiver
other than their mothers, making the interaction data unusable
for coding purposes. We are currently gathering data to answer
this question.

2. Copies of the manual for the Emotional Availability Scales
can be obtained from Zeynep Biringen, PhD, at the Department
of Human Development and Family Studies, Colorado State
University, Gifford Building, Fort Collins, CO 80523.

3. One complete set of three orthogonal contrast codes was
tested to compare different aspects of the four types of families
across time. These included families who used oral methods only
at both assessments, families who used at least some sign at both
assessments, families who switched from oral only to at least
some sign, and one family who had switched from using at least
some sign to using oral methods only. The first code (contrast 1)
contrasted the families who had switched from oral communica-
tion only to using at least some sign (2.50) with the families who
had used at least some sign (.25) or oral methods only (.25) at
both initial and follow-up assessment; the family who had
switched from at least some sign to oral communication only was
coded as (0) in this contrast. The second code (contrast 2) con-
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trasted the families who had used oral communication only at
both assessments (2.50) with families who had used at least
some sign at both assessments (.50). Families who had switched
modalities in either direction were coded as “0” in this contrast.
The third code (contrast 3) contrasted the family who had
switched from using at least some sign to oral methods only
(2.75) with the three other groups of families (stable oral, stable
sign, switched to sign, each coded as .25).

Received September 3, 1998; revision received January 9, 1999;
accepted January 25, 1999
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