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Foreword

Anyone who knows the research literature pertaining to deaf infants,
parenting of children with special needs, or the development of deaf

children is familiar with the work of Kathryn Meadow-Orlans, Patricia
Spencer, and Lynne Koester. Kay Meadow-Orlans has been a pioneer in
studying the development of deaf children, their social-emotional func-
tioning, and links among communication, mother–child relations, and
development. Similarly, Patricia Spencer’s research on the role of deaf
children’s play in development and her work on mother–child attention
and language interactions have made her “must” reading for anyone in-
terested in language and social growth of deaf children. So, too, with
Lynne Koester’s investigations of intuitive parenting, the importance of
touch and multisensory stimulation for deaf infants, and the relations of
social-emotional development and mothers’ behaviors toward their deaf
babies. In short, working together and separately, these three investiga-
tors have largely defined the study of early development and parent–child
relations involving deaf children, and their work has shaped research in
a variety of allied fields.

Throughout their longitudinal study, Meadow-Orlans, Spencer, and
Koester have welcomed research partners as colleagues, friends, and
members of the laboratory “family” that grew up around the investiga-
tion. In what is surely the largest and most impressive long-term study
in the field, this team has given us all a window to the world of deaf in-
fants. Thanks largely to their efforts, we know what “works” and what
does not work in early interactions of deaf infants and their parents; and
we have an understanding of the interactions of social, cognitive, and
language development that would not have been possible otherwise. As
large and diverse as this body of literature has become, however, the
study described here lies at the core of it all, providing guidance to both
researchers and parents and to those students of development looking
for what we know and what we still need to discover.

In the following chapters, the authors and their collaborators weave
together two decades of research, the theoretical and practical consider-



ations that led to them, and the many implications that flowed from both
the core study and numerous follow-up investigations. Held together with
previously unpublished work and the nuances and synergy provided by
a skilled group of collaborators, the natural history of this project takes
on the character of a biography, revealing much about the development
of deaf infants and their interactions with the world.

The many unique aspects of this work make The World of Deaf Infants
the perfect starting place for the new Oxford University Press Perspectives
on Deafness series. Just as Meadow-Orlans, Spencer, and Koester had to
develop new methods and integrate diverse findings in establishing an
important new area of study, this series will bring together multidisci-
plinary perspectives in theory and research pertaining to adults and chil-
dren who are deaf or hard of hearing. As with the investigation described
in this book, Perspectives on Deafness necessarily will be broad, including
language, learning, culture, and development across a variety of domains.

The authors of this volume offer an inside perspective on their
groundbreaking research, presented in a way that is both comprehensive
and intimate. I can think of no better way to recognize their achieve-
ments than by sharing that story with others who can take advantage of
their work and build on it so as to illuminate further the world of deaf
infants and to make it an even better place to live.

Marc Marschark

vi Foreword



vii

Acknowledgments

We are grateful, first and forever, to the eighty families who faithfully
participated in the four separate data-collection sessions that made this
book possible. We also acknowledge, with thanks, these funding sources:
the Gallaudet Research Institute, Maternal and Child Health Research
Program, Office of Special Education and Rehabilitation Research, and
March of Dimes/Birth Defects Foundation. Oxford University Press edi-
tor Catherine Carlin and series co-editor Marc Marschark facilitated the
editorial process in many ways, and six anonymous reviewers provided
helpful feedback. Our co-authors, off-site collaborators, research assis-
tants, and coders have been indispensable. Their names are sprinkled
throughout the following pages. Our husbands—Otto Koester, Ron
Outen, and Harold Orlans—each deserve a medal for distinguished ser-
vice.

Bethesda, Maryland K.P.M.-O.
Bethesda, Maryland P.E.S.
Missoula, Montana L.S.K.



This page intentionally left blank 



ix

Contents

Contributors xi

1. Introduction 1
Kathryn P. Meadow-Orlans, Carol J. Erting, & Donald F. Moores

2. Theoretical Rationale for the Longitudinal Study 11
Kathryn P. Meadow-Orlans, Lynne Sanford Koester, 
Patricia Elizabeth Spencer, & Robert H. MacTurk

3. Participant Characteristics and Research Procedures 24
Kathryn P. Meadow-Orlans

4. Mother–Infant Behaviors at 6 and 9 Months: 
A Microanalytic View 40
Lynne Sanford Koester, Meg Ann Traci, Lisa R. Brooks, 
Andrea M. Karkowski & Sybil Smith-Gray

5. Interactions of Hearing Mothers and 9-Month-Old Infants:
Temperament and Infant Stress 57
Lynne Sanford Koester & Kathryn P. Meadow-Orlans

6. Hearing Parents’ Reactions to the Identification of Deafness 
and Cognitive or Motor Disabilities 66
Kathryn P. Meadow-Orlans, Birgit Dyssegaard, & Sybil Smith-Gray

7. Mastery Motivation at 9 and 12 Months: Traditional and
Nontraditional Approaches 92
Robert H. MacTurk, Jennifer L. Ludwig, & 
Kathryn P. Meadow-Orlans

8. Mother–Infant Interactions at 12 and 18 Months: Parenting 
Stress and Support 115
Kathryn P. Meadow-Orlans & Annie G. Steinberg

9. Attachment Behaviors at 18 Months 132
Lynne Sanford Koester & Kathryn P. Meadow-Orlans



10. Language at 12 and 18 Months: Characteristics and 
Accessibility of Linguistic Models 147
Patricia Elizabeth Spencer

11. Visual Attention: Maturation and Specialization 168
Patricia Elizabeth Spencer, M. Virginia Swisher, & 
Robyn P. Waxman

12. The Development of Play: Effects of Hearing Status, 
Language, and Maternal Responsiveness 189
Patricia Elizabeth Spencer & Kathryn P. Meadow-Orlans

13. Relationships Across Developmental Domains and Over Time 205
Patricia Elizabeth Spencer, Kathryn P. Meadow-Orlans, 
Lynne Sanford Koester, & Jennifer L. Ludwig

14. Implications for Intervention with Infants and Families 218
Kathryn P. Meadow-Orlans, Patricia Elizabeth Spencer, 
Lynne Sanford Koester, & Annie G. Steinberg

References 229
Index 261

x Contents



xi

Contributors

LISA R. BROOKS

Department of Psychology
SUNY College at Buffalo
Buffalo, New York

BIRGIT DYSSEGAARD

Department of Education and Culture
County of Copenhagen
Denmark

CAROL J. ERTING

Department of Education
Gallaudet University
Washington, DC

ANDREA M. KARKOWSKI

Behavioral Sciences Department
Capital University
Columbus, Ohio

LYNNE SANFORD KOESTER

Department of Psychology
The University of Montana
Missoula, Montana

JENNIFER L. LUDWIG

Pine Rest Holland Clinic
Holland, Michigan

ROBERT H. MACTURK

Psychologist/Educator
Rockville, Maryland

KATHRYN P. MEADOW-ORLANS

Department of Educational Foundations 
and Research

Gallaudet University (Emerita)
Washington, DC

DONALD F. MOORES

Department of Education
Gallaudet University
Washington, DC

SYBIL SMITH-GRAY

Clinical Psychologist
Fort Washington, Maryland

PATRICIA ELIZABETH SPENCER

Department of Social Work
Gallaudet University
Washington, DC

ANNIE G. STEINBERG

Department of Child and Adolescent 
Psychiatry

University of Pennsylvania
Philadelphia, Pennsylvania

M. VIRGINIA SWISHER

Department of Instruction and Learning
University of Pittsburgh
Pittsburgh, Pennsylvania

MEG ANN TRACI

Rural Institute
The University of Montana
Missoula, Montana

ROBYN P. WAXMAN

Clinical Psychologist
Towson, Maryland



This page intentionally left blank 



The World of Deaf Infants



This page intentionally left blank 



1

1
Introduction

Kathryn P. Meadow-Orlans, Carol Erting, 
and Donald F. Moores

This book reports research conducted during a 15-year period with
deaf and hearing infants of hearing or deaf parents. Data were col-

lected longitudinally when infants were 9, 12, 15, and 18 months old,
with the goal of describing their social, cognitive, and communicative de-
velopment, addressing broad questions about the impact of absent or di-
minished hearing on the babies and their parents. To evaluate and ap-
preciate the research results, it is useful to know something of the place
and time in which the work was done, as well as the backgrounds and
perspectives of those involved: in short, the history of the Gallaudet In-
fancy Study.

Research was conducted in three phases: the pilot years (1984–87),
data collection from deaf and hearing infants and their hearing parents
(1987–91), and data collection from deaf and hearing infants with deaf
parents (1992–95). Data analysis and report writing continued to 2003.
Like any major research program, the roots of the work go much deeper
than the years during which data were collected and analyzed. The re-
search site, events in deaf education, changes in the identification of in-
fant deafness and in the Deaf community all played a role.

Context of the Gallaudet Infancy Study (GIS)

Research Site—Gallaudet University

The Columbia Institution for the Deaf and Dumb was established in
Washington, DC, in 1857 as a school for elementary and high school stu-
dents. In 1864, President Lincoln signed a bill allowing the school to con-
fer baccalaureate degrees, and college students were admitted to the col-
legiate branch, the National Deaf Mute College. The name was changed
to Gallaudet College in 1894, in honor of Thomas Hopkins Gallaudet, a
pioneer in deaf education. Congress changed the name to Gallaudet Uni-



versity in 1986 (Christiansen & Barnartt, 1995). Gallaudet also serves
deaf preschool, elementary, and high school students at the Laurent Clerc
National Deaf Education Center (formerly Kendall Demonstration Ele-
mentary School [KDES]) and Model Secondary School for the Deaf
[MSSD]). The only liberal arts college in the world for deaf students, the
university awards bachelor’s degrees, has a variety of master’s programs,
and offers doctoral studies in education, psychology, and audiology. Over
the years, most of the leaders of the national Deaf community have at-
tended Gallaudet (Moores, 2001), and the institution plays an important
role in Deaf culture (Padden & Humphries, 1988) not only in the United
States but also throughout the world (Erting, Johnson, Smith, & Snider,
1994). This means that Gallaudet researchers are well placed to recruit
participants for their projects and to benefit from the sign-language ex-
pertise of professional staff and graduate students. Conversely, because
of wide perception that Gallaudet affiliates favor sign language and den-
igrate the use of oral communication, some potential hard-of-hearing or
oral deaf participants may be less likely to participate in Gallaudet-
sponsored studies. The Gallaudet Research Institute (GRI) provided gen-
erous support to this project until 1996, when shifts in administrative
priorities led to the closing of most research centers, including the Cen-
ter for Studies in Education and Human Development (CSEHD), which
housed the infancy project.

The Times—Mid-1980s: Prevalence and Identification of 
Deaf Infants

By 1984, when planning for the project began, there were almost no
published studies of deaf children younger than 2 years of age. There
were two reasons for this lack: (1) the low incidence of early severe deaf-
ness and (2) the lag in identification time, especially for deaf infants with
hearing parents, who usually had no reason to request early screening
for hearing acuity.

With consensus on the importance of early intervention, and some
indications that deaf infants were indeed being identified at earlier ages,
the time seemed right to mount a study focusing on the beginnings of
development for deaf children.

Early Team Members

One of the team leaders had written a Berkeley sociology dissertation on
deafness (Meadow [-Orlans], 1967) focused on socialization practices and
outcomes in hearing and deaf families with deaf children. Her focus on
personality and social structure in graduate school was an important
frame for future research. This was enriched through later collaboration
with child psychiatrist Hilde Schlesinger at the University of California,
San Francisco (UCSF) (Schlesinger & Meadow, 1972; Meadow, 1978),
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where the value of longitudinal data and an interdisciplinary team were
demonstrated. Those were exciting times for research with deaf children
and adults, and many pioneers in the field were beginning their work:
William Stokoe in the Linguistics Research Laboratory at Gallaudet; Ur-
sula Bellugi at the Salk Institute in San Diego; John Rainer and Kenneth
Altshuler at the New York Psychiatric Institute; McCay Vernon and Eu-
gene Mindel at Michael Reese Hospital in Chicago. However, federal
funding became more and more difficult to obtain, and deafness was not
a priority at UCSF. With support dwindling, Kay Meadow moved from
California to Washington, DC, in 1976, accepting a position as Director
of Research at Kendall Demonstration Elementary School on the Gal-
laudet campus.

Early in the California years, Meadow and Donald F. Moores met at
an A. G. Bell convention where both were attending a keynote address
by a specialist in language acquisition, Susan Ervin-Tripp, in which she
suggested that the use of sign language might benefit some deaf children.
Together, they watched in disbelief as the speaker scurried up an escape
aisle with several protesting oral-only proponents in hot pursuit. As per-
haps the only two audience members supporting Ervin-Tripp’s position,
Meadow and Moores established a relationship that led to joint work-
shop participation and writing projects before their Gallaudet collabora-
tion began in 1979 when he was recruited to lead a research team at the
college.

Moores had completed his dissertation at the University of Illinois
on the assessment of psycholinguistic abilities of deaf adolescents (1967)
after a master’s degree in deaf education at Gallaudet College and a sec-
ond master’s at the California State University, Northridge Leadership
Training Program in Deafness. At the University of Illinois, he was a re-
search associate at the Institute for Research on Exceptional Children
(IREC), working with Stephen Quigley on the first large-scale assessment
of preschool programs for deaf children, and with Samuel Kirk, “the fa-
ther of special education,” on the standardization of the Illinois Test of
Psycholinguistic Abilities. Kirk’s emphasis on interdisciplinary research
was to have a profound career-long effect. At the University of Min-
nesota, Moores was a professor of Psychoeducational Studies and direc-
tor of the Research and Demonstration Center in Education of Handi-
capped Children, completing several research projects (Moores, 1970;
Moores & Oden, 1978; Moores, Weiss, & Goodwin, 1978). He then
headed the Department of Special Education at Pennsylvania State Uni-
versity, where he completed the first edition of what was to become a
widely used text in deaf education, now in its fifth edition (Moores, 2001).
In 1980, Moores was named director of the newly established Center for
the Study of Education and Human Development (CSEHD) in the Gal-
laudet Research Institute. Meadow was appointed Senior Research Sci-
entist in the center, joined by other members of the MSSD and KDES
research units.
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One of these was Carol Erting, recruited by Meadow in 1977 to work
with her in the KDES research unit. She had previously taught preschool
deaf children, studied the linguistics of American Sign Language (with
William Stokoe) and cultural and social anthropology (at American Uni-
versity and the School of Oriental and African Studies in London). While
a member of the KDES group, she completed a doctoral degree in an-
thropology (1982) at American University (Erting, 1994). Erting and
Meadow’s KDES research projects on attachment and the interactions of
deaf toddlers with deaf and hearing mothers were important for the later
design of the Gallaudet Infancy Study.

The Pilot Phase—1984 to 1987

In 1984, Meadow and Erting began to plan a major project to study deaf
infants. There had been an enormous expansion of interest in and knowl-
edge about infant development in the preceding years, particularly con-
cerning infants’ capacities to regulate social and affective interaction, to
respond to environmental stimuli, and to affect the environment by those
responses. Although little research had been done with deaf or hard of
hearing infants, much had been done with other infants who had spe-
cial needs: those born at-risk (Field, 1978, 1980); blind or multiply handi-
capped (Fraiberg, 1977; Tronick, & Brazelton, 1980; Als, 1982); with
Down syndrome (Cicchetti & Sroufe, 1976; O. H. M. Jones, 1980), and
with depressed mothers (Cohn & Tronick, 1982; Tronick & Field, 1986).
Some of these investigators had demonstrated the unhappy effects of high
risk or handicapping conditions on parents and/or infants. Others had
reported the absence of reciprocity in dyads where infants were later
found to have severe behavioral problems (Massie, 1982). Still others dis-
covered that infants with disabilities engaged in behaviors adaptive for
their particular condition, but that parents viewed these adaptive be-
haviors as dysfunctional because they were unlike expected responses
(Roskies, 1972; Fraiberg, 1977).

The Gallaudet researchers were especially interested in research con-
ducted by Tronick and his colleagues, investigating infants’ efforts to reg-
ulate social interaction through alternating periods of looking at and look-
ing away from a partner, usually the mother. The Still Face procedure
had been developed as a way of creating mild stress for infants, provid-
ing researchers with a means of observing infants’ strategies for dealing
with a stressful situation (Tronick et al., 1978; Tronick, Ricks, & Cohn,
1982). The Still Face is an episode inserted in a sequence of normal
mother–infant interactions during which the mother is instructed to re-
main motionless, noncommunicative, and without expression. This is also
viewed as an analogue for the Strange Situation Procedure, developed
to study attachment behavior in infants and toddlers (Ainsworth, Bell,
& Stayton, 1974; Ainsworth, Blehar, Waters, & Wall, 1978), which had
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already been utilized with young deaf children (Greenberg & Marvin,
1979), and by the Gallaudet KDES researchers in collaboration with Mark
Greenberg (Meadow, Greenberg, & Erting, 1983).

In the spring of 1984, Erting and Meadow approached Edward Tron-
ick about receiving training in the use of the Still Face procedure as a
first step in launching pilot studies of deaf infants. Tronick was receptive
to the idea, and visited Gallaudet in October and December 1985 to help
set up trial videotapes of mothers and infants.

The CSEHD was then housed in a newly completed KDES building,
where facilities included a production-level television studio. Technical
help was available with the equipment necessary for capturing mothers
and infants on tape simultaneously in a split-screen format. After initial
training in videotape procedures, one of Tronick’s doctoral students, An-
drew Gianino, made several visits over a 12-month period in 1986 to
help with coding tapes using the time-intensive monadic phase system
(Tronick, Als, & Brazelton, 1980).

The design for the pilot project called for the collection of
mother–child interaction videotapes when infants were 3, 6, 9, and 12
months of age: deaf infants with deaf mothers (Dd), hearing infants with
deaf mothers (Dh), and hearing infants with hearing mothers (Hh). Be-
cause of the early (3-month) starting point and expected delay in iden-
tification of deaf infants with hearing parents (Hd), this group was not
included in the initial design.

Recruitment of Staff

The importance of an interdisciplinary team for an elaborate longitudi-
nal study of deaf infants cannot be overstated. Specialists are needed in
pediatric audiology, others fluent in American Sign Language (ASL) and
Speech Supported Sign (Total Communication), developmental psychol-
ogy, language and communication, research methodology, and statistics.

One of the first new staff members to be recruited was Carlene 
Thumann-Prezioso, a productive and valuable member of the group. She
had strong interpersonal skills and was a native user of ASL. As a trained
counselor, she organized a parent support group for deaf families partic-
ipating in the research program, which focused on issues of child devel-
opment and relationships of deaf parents with deaf or hearing children.

In late 1985, Patricia (Day) Spencer joined the group. Spencer had
a master’s degree in education (Boston University) and a PhD in com-
munication disorders with a minor in child development (University of
Texas at Dallas). Her background in language development and the
speech sciences, including audiology, made her an ideal candidate. Early
in 1986, Robert H. MacTurk accepted an appointment. His doctoral stud-
ies in developmental psychology and special education (Penn State Uni-
versity) led to a position in the Child and Family Research Section of the
National Institute of Child Health and Human Development. This group,
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led by Leon Yarrow, was engaged in research on mastery motivation with
Down syndrome children (see MacTurk et al., 1985).

David Deyo, a trained audiologist, contributed greatly to the project
as a research associate. After his death in 1991, Victoria Trimm took his
position. Visiting scientists during this period included Birgit Dyssegaard,
on leave as Director of Special Education, County of Copenhagen, Den-
mark, and Mary Gutfreund, language specialist, from Bristol University
in England. Annie Steinberg, pediatrician, child psychiatrist, and certi-
fied ASL interpreter from the University of Pennsylvania School of Med-
icine, participated in the project as a Robert Wood Johnson Clinical
Scholar. Sybil Smith-Gray, Gallaudet graduate student in psychology,
participated in several coding and analysis activities.

In 1987, Carol Erting formed her own research unit within the GRI,
the Culture and Communication Studies Program. She and Carlene 
Thumann-Prezioso continued to be involved with the infancy work, con-
ducting ethnographic home visits with some of the families involved with
the larger project. To replace Erting on the CSEHD team, developmen-
tal psychologist Lynne Koester was recruited. After earning her PhD (Uni-
versity of Wisconsin), Koester taught at the University of North Carolina,
Greensboro, before moving to Germany for several years. There, she
worked with Hanus̆ and Mecthild Papous̆ek, who were developing their
theories of intuitive parenting (Papous̆ek & Papous̆ek, 1987; see Chapter
2). When Koester accepted the CSEHD position, the team for the long-
term project was essentially in place and remained intact until Koester
left Gallaudet in 1993 to chair the Department of Psychology at the Uni-
versity of Montana.

Results of the Pilot Study

The goal of the pilot study was to observe and describe, through micro-
analytic techniques, the facial, tactile, and kinesthetic communication
strategies used by deaf mothers with deaf or with hearing infants, and
to compare these interactions with those of hearing mothers and their
hearing or deaf infants. The format for the mother–infant videotaping
called for the mother to sit facing her infant, who was belted in an in-
fant seat that was (for safety) bolted to a table.1 A Still Face episode was
preceded and followed by periods of normal interaction. Several confer-
ence papers were presented, based on Monadic Phase analyses of nine
infants at 3 and 6 months of age. Three infants were deaf with deaf par-
ents (Dd), three were hearing with deaf parents (Dh), and three were
hearing with hearing parents (Hh).

The results of the pilot data analyses can be summarized as follows:
During the play episodes, the deaf mothers’ time showing positive affect
was twice that of the hearing mothers (73% vs. 37%). At 3 months all
infant groups attended to mothers’ faces (mean � 70%). At 6 months,
Dd and Hh infants made the expected shift from attending to mothers’
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faces (mean � 31%) to attending to objects, whereas the Dh infants con-
tinued to focus on mothers’ faces (64%) (Meadow-Orlans et al., 1987b).
During the Still Face episode at 6 months, Dd and Hh infants were more
likely to avert their gaze from mothers, while Dh infants were more likely
to signal their mothers (MacTurk, [Spencer] Day, & Meadow-Orlans,
1986). Deaf mothers were observed to use more rhythmic, tactile, and
kinesthetic interactions than were hearing mothers, interpreted as a sub-
stitute for the rhythmic vocal play that is characteristic of “motherese”
and baby talk (Meadow-Orlans, Erting, Bridges-Cline, & Prezioso, 1985).
Deaf mothers also were observed to modify the sign language they used,
signing more slowly, shifting hand formations, simplifying grammar, and
relating signs to the infant’s directional gaze. Like mothers’ baby talk,
mothers’ infant-directed sign was related to interactional context, baby’s
behavior, or mother’s interpretation of the baby’s feelings (Erting,
Prezioso, & Hynes, 1990/1994).

Three deaf infants with hearing parents (Hd) were videotaped when
they were between 10 and 12 months of age. Compared with three Hh
infants, they were found to watch their mothers for longer time periods,
to become more distressed during the Still Face segment, and to display
more negative affect (Meadow-Orlans et al., 1987a). Another analysis of
these data showed Hd mothers to be less responsive to their infants’ 
object-gaze and more directive in their play interactions than Dd or Hh
mothers (Spencer, Bodner-Johnson, & Gutfreund, 1992).

Research with Deaf and Hearing Infants with 
Hearing Parents—1987 to 1991

While pilot data were being collected and analyzed, plans also progressed
for a larger, more ambitious project to study deaf and hearing infants
with hearing parents. In addition to the early interaction data collected
for the pilot study, the intent was to compare infants’ social, cognitive,
and linguistic development at several ages, and to investigate the influ-
ence of stress and support on their parents. This preparatory work in-
cluded construction of a more appropriate laboratory/video studio de-
signed specifically for infants and parents, approaches to experienced
investigators/collaborators in other geographic areas, and a grant appli-
cation to be submitted to a potential funding agency.

Construction of Appropriate Video Studio

Pilot project videotapes had been filmed in a studio that was not optimal
for mother–infant research, so the GRI agreed to construct and equip a
specially designed space within the CSEHD office area. This consisted of
a 10-by-14 foot room equipped with sensitive overhead microphones and
large one-way window/mirrors on two walls. Each of these adjoined a
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5-by-10-foot observation room where powerful video cameras were at-
tached to movable tripods. This arrangement enabled more flexible sched-
uling and more comfortable and unobtrusive videotaping of mothers and
infants. It also demonstrated GRI commitment to the program.

Contacts with Potential Collaborators at Other Sites

Because of the expected difficulty of locating babies whose hearing loss
had been identified before the age of 6 months, it was considered nec-
essary to recruit in a wider area than metropolitan Washington, DC.
Therefore, several developmental scientists were contacted; these indi-
viduals were known to be specialists either in infancy or in deafness and
had access to laboratories equipped to collect the wide range of data en-
visioned for the project. Four qualified research groups agreed to collab-
orate as subcontractors to assist in the proposed collection of data, if fund-
ing were found. These included Lauren Adamson and Roger Bakeman
at Georgia State University; Jeffrey Cohn at the University of Pittsburgh;
Amy Lederberg, University of Texas, Dallas; and Edward Tronick, Uni-
versity of Massachusetts. Each senior investigator at Gallaudet served as
liaison with one of these groups.

Proposal Submitted to Funding Agency

In April 1987, a detailed grant proposal was submitted to the Maternal
and Child Health Research Program, Bureau of Maternal and Child Health
and Resources Development (MCH), Public Health Service, Department
of Health and Human Services, with Meadow-Orlans named as principal
investigator. Although 12 months had been devoted to conceptualizing
the research design and developing hypotheses and procedures, in addi-
tion to the pilot work described above, the group dared not hope that
the project would be funded after the first submission. Therefore, we
were both surprised and gratified when the 3-year funding award was
announced.

In broad outline, the proposal called for the recruitment of twenty
6-month-old deaf or hard of hearing infants (four at each of the five
sites), all with hearing parents. In addition, the Gallaudet team would
recruit twenty 6-month-old hearing infants with hearing parents to serve
as a control group. Infants were to be developing normally, with no iden-
tified cognitive or physical disabilities. Data were to be collected when
infants were ages 6, 9, 12, 15, and 18 months old. Like Coates, Vietze,
and Gray (1985), we believed that once the sample was recruited, it
would become a “precious commodity,” even more precious because par-
ticipants were members of a high-risk, low-incidence population.

Several months into the project, research assistants had been iden-
tified at each of the five sites, and their training at Gallaudet had been
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completed. Pilot subjects were recruited at each site, and trial data ses-
sions were completed and critiqued. Beginning in January 1988, each
research group contacted hospitals, audiological clinics, and early inter-
vention programs in their metropolitan area, requesting assistance in 
locating families of infants with hearing loss. In addition, notices were
placed in several professional publications with national circulations, de-
scribing the project and asking for referrals. Despite this broad coverage,
2 years elapsed before the twenty infants with hearing loss were located
and enrolled. Almost no deaf or hard-of-hearing 6-month-olds were lo-
cated. Reluctantly, the MCH project officer was contacted, and a revised
proposal submitted, amending the original one to begin data collection
at 9 months rather than 6 months. With this modification, the project
proceeded as planned.

Research with Deaf and Hearing Infants with 
Deaf Parents—1991 to 1994

With the completion of the report comparing deaf and hearing babies
with hearing parents, the team geared up to write a proposal to collect
comparable data from twenty deaf and twenty hearing babies with deaf
parents. Meadow-Orlans took a long-delayed sabbatical leave and Moores
agreed to coordinate the proposal effort and serve as principal investiga-
tor. This proposal, submitted to the Office of Special Education and Re-
habilitation Services (OSERS) of the U. S. Department of Education, was
funded for 3 years.

A persistent difficulty in research with members of the Deaf com-
munity is the scarcity of deaf researchers and researchers who are fluent
in American Sign Language (ASL). As work progressed, we were fortu-
nate to recruit several research assistants who had these qualifications.
In addition to Carlene Thumann-Prezioso, they included Anne Marie
Baer, Barbara Gleicher, Natalie Grindstaff, Arlene Kelly, Linda Stamper,
and Louise Tetu. These team members recruited deaf families, supervised
taping sessions, conducted videotaped interviews in sign language with
deaf parents, and kept in touch with the Deaf community. Elaine Gale
transcribed the sign language interviews. Chapman Hom’s computer ex-
pertise contributed greatly to coding videotapes and analyzing data.

Data collection with infants and deaf parents was completed on
schedule in 1994. In addition to the eighty core participant families
(twenty in each group: Dd, Dh, Hd, Hh) data were collected from some
children who were later excluded because of co-occurring physical or
cognitive conditions not apparent at the time of recruitment, and from
families who were unable to meet the strict scheduling requirements for
laboratory visits (plus or minus 2 weeks of the 9-, 12-, 15-, and 18-month
birth anniversaries).
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Conclusion

This chapter has provided the background of the complex longitudinal
study of the world of deaf infants with deaf or hearing parents as com-
pared with hearing infants with hearing or deaf parents to which the
book is devoted, with an abbreviated chronology of the research process,
and description of the key staff members responsible for framing the re-
search questions, collecting the data, and analyzing the results. Chapter
2 outlines domains that were investigated and some research relevant to
those areas. Chapter 3 presents characteristics of participants and the pro-
cedures utilized to collect data; Chapters 4 through 13 are devoted to re-
sults, and Chapter 14 suggests some of the theoretical and practical im-
plications of those results for parents, teachers, and other researchers.

Note

1. As an example of difficulties infrequently discussed in research reports,
early in the pilot taping, staff members neglected to strap a baby into the infant
seat. During the course of the taping, while the mother was turned away, be-
tween the initial play segment and the Still Face segment, the baby squirmed out
of his seat and slipped to the floor. The (deaf) mother did not hear the baby’s
activity, and staff members were unable to get to the baby in time to catch him.
Fortunately, he was unhurt, but parents and staff members were completely un-
nerved. This served as a valuable and unforgettable lesson for all.
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2
Theoretical Rationale for the 
Longitudinal Study

Kathryn P. Meadow-Orlans, Lynne Sanford Koester, 
Patricia E. Spencer, and Robert H. MacTurk

Infants are born into many different worlds that help determine the
course their lives will take: the worlds of race, ethnicity, national ori-

gin, and culture, the worlds of poverty and privilege, of rural farmhouse,
metropolitan apartment, and suburban condominium. Each has an im-
pact on the immediate experience of the newborn, as well as the future
opportunities and experiences that await the growing child. For infants
who are deaf, another characteristic may outweigh all others: the hear-
ing status of their parents. The world of a deaf infant may be shaped
more profoundly by this feature than by several others combined.

This volume is concerned with many dimensions of the world of
deaf infants. This chapter provides a general view of the different worlds
of deaf and hearing infants born to hearing or to deaf parents, and a
summary of the major variables investigated in our study. The chapter
is organized to show the major tasks and achievements of infants dur-
ing this period, the parental behaviors that facilitate development, and
the research questions that framed the Gallaudet Infancy Study (GIS). These
sections are followed by a description of the ordinary course of parent–
infant relationships when infants are deaf and parents are hearing, and
then by a description of the influence of Deaf culture on the relation-
ships of deaf infants with deaf parents.

The First 18 Months of Life

All infants, deaf or hearing, have certain “irreducible needs” to “grow,
learn, and flourish.” As conceptualized by two developmental specialists,
these include nurturing relationships, physical safety, developmentally
appropriate experiences tailored to individual differences, limits and
structure, and supportive communities with cultural continuity (Brazel-



ton & Greenspan, 2000). Our focus is on the earliest period in the life
cycle, from birth to 18 months, the period identified by Erikson as cen-
tral to the individual’s development of trust. For that trust to develop, a
warm and nurturing relationship and a physically comfortable environ-
ment are posited as irreducible needs (Erikson, 1963; Schlesinger, 2000).
A secure base is created by attachment to a stable caregiver (Cassidy,
1999) as the drive toward competence to master the environment is fur-
thered (MacTurk & Morgan, 1995). Intuitive parenting is one useful
model explaining the processes by which caregivers provide infants with
these basic needs early in their lives (Koester, 1992).

Much early research on family processes was based on an assump-
tion that parents are generally conscious of their own behaviors and thus
able to report them. More recently, using microanalytic techniques to
study the interactions of parents and infants, researchers have concluded
that many parental behaviors promoting development of competence are
unconscious or intuitive (Papous̆ek & Papous̆ek, 1987, 1997; Stern, 2002).
Several studies demonstrate that parents respond to an infant’s limited
repertoire by adjusting their own levels of communication and their
methods of eliciting and maintaining attention so that newly emerging
skills receive the most supportive attention. (e.g., Fogel, 1977; Stern &
Gibbon, 1979; Pine, 1994). Some parental behaviors occur with a high
degree of regularity and are perhaps ways of conveying both meaning
and enjoyment to infants. However, parents are not aware of these be-
haviors, cannot recall or report them when questioned, cannot predict
how they would solve certain learning situations again, and are usually
unaware of the competence of their infants in relevant domains (Pa-
pous̆ek & Papous̆ek, 1983; Stern, Hofer, Haft, & Dore, 1985). Further-
more, most parents have difficulty modifying these intuitive behaviors
in response to experimenters’ instructions. An important research question,
then, is the extent to which these intuitive behaviors are disrupted—or need to be
modified—for hearing parents with deaf infants and deaf parents with hearing
infants.

Examples of Intuitive Parenting Behaviors: 
Parents as Dyadic Partners

Baby Talk. The earliest human social interchange begins with a com-
pelling desire for dialogue on the part of the adult and the acceptance of
any newborn response as satisfactory participation in that dialogue
(Schaffer, 1979). Adjustments in vocalizations demonstrate how parental
behaviors are precisely tuned to the needs and abilities of young infants
(Papous̆ek, Papous̆ek, & Bornstein, 1985; M. Papous̆ek, 1989). Typically,
“baby talk” is slowed and modified for intelligibility, with a restricted and
concrete vocabulary, and with higher and more variable pitch. The
melodic contours of parental vocalizations are tailored to the interactional
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context: falling contours are associated with attempts to soothe, and ris-
ing contours with efforts to activate or reward the infant (Ferrald, 1989;
M. Papous̆ek, 1989; Cruttenden, 1994; Stern, 2002).

Visual Distance Regulation. Adults show a strong tendency to use two
specific eye-to-eye distances with infants (Papous̆ek & Papous̆ek, 1984):
one might be called an observational distance, as it corresponds to most
adults’ optimal reading distance of about 16 to 20 inches (40 to 50 cm)
and is normally used when watching an infant who is not attending to
the adult in return. More striking, however, is the dialogue distance—
within 8 to 10 inches (20 to 25 cm)—corresponding to the young in-
fant’s range of visual acuity, and used as soon as the infant shows in-
terest in communicative interaction (Schoetzau & Papous̆ek, 1977).
When eye contact is achieved (i.e., when the infant turns toward the
partner’s face) the parent frequently rewards this behavior with a con-
tingent greeting response: first, the head is retroflexed slightly, then the
eyebrows are raised, the eyes opened widely, the mouth opened, and fi-
nally the infant is greeted verbally or with a smile (Haekel, 1985). These
visual behaviors—reducing the distance to the infant’s optimal range, in-
corporating movement and exaggerated facial expressions to capture the
infant’s attention, and reinforcing the infant’s own responsiveness to the
social partner—ensure that the caregiver is a salient feature of the in-
fant’s perceptual world.

Temporally Patterned Stimulation. The timing, repetitions, and
rhythms of stimulation in all modalities may be especially important to
a child in the early months, when most communication is nonverbal 
(Fogel, 1977; Tronick, Als, & Adamson, 1979; Koester, Papous̆ek, & Pa-
pous̆ek, 1985; Stern, 2002). Similarly, parental vocalizations do not typ-
ically occur in isolation, but are accompanied by a wide variety of tac-
tile, kinesthetic, and visual stimulations of the infant. During this time
when the infant is struggling to control its own internal conditions of
arousal, affect, and attention, the effective caregiver must be sensitive to
the infant’s tolerance level and be ready to modify strategies and tem-
pos accordingly (Stern & Gibbon, 1979). Parents can elicit and maintain
their infant’s attention and facilitate the infant’s adaptive processes by
modifying their own behaviors to match the baby’s individual rhythms.
The prevalence of simple repetitive patterns, essential for infant learn-
ing, is an inherent feature of the rhythmic stimulation so common dur-
ing parent–infant interactions (Papous̆ek, 1977; Koester, 1986, 1988;
Stern, 2002).

The Infant’s Contributions

On the one hand, there is persuasive evidence, outlined above, of adults’
intuitive or nonconscious mechanisms designed to facilitate infant de-
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velopment. On the other hand, there is evidence of the infant’s propen-
sities to orient, attend, process, and regulate information to contribute to
developing integrative skills (Sameroff & Cavanaugh, 1979; Schaffer,
1979; Brazelton & Cramer, 1990). Thus, “With the birth of each child, a
unique set of inborn characteristics begins its lifelong dance with an
equally distinctive sequence of experiences” (Greenspan, 1997, p. 137).
To what extent does an infant’s limited auditory contact with the environment
change the expected response to parents and to objects?

Reflexes and Senses. The newborn has reflexes and senses equipping
her for developing competence, some of which promote physical sur-
vival, others that seem to invite social interaction: the Moro reflex causes
a baby to reach out, then grasp the mother’s body; the step or standing
reflex is accompanied by a brightening of the face as she appears to try
to participate. Response to visual stimuli and preference for a responsive
adult’s face is apparent even in the delivery room (Brazelton & Cramer,
1990).

Signals of States of Alertness. In many cases, the infant’s behavioral
state is all too clear to the caregiver, particularly when she resorts to the
earliest form of communication, crying. At other times, the infant’s level
of arousal, attention, or readiness for interaction may not be so appar-
ent. Several behaviors assist the caregiver in evaluating the newborn’s
state and determining the need for additional or reduced stimulation. The
transition from waking to sleeping is characterized by a gradual decrease
in muscle tone, dropping or extending the fingers, hands, and arms. These
signals facilitate parental responses that help the infant make the transi-
tion from one state to another and may serve to protect the infant from
too little or too much stimulation (Koester & Trimm, 1991; Koester,
1994). These early signals may be more transient and less clear to par-
ents than those that the more mature infant learns to provide. As par-
ents learn to read signals and respond appropriately, the stage is set for
the synchronous dance of interaction that becomes more and more re-
warding for both members of the dyad.

Temperament. Temperament is defined as an individual’s unique char-
acteristics that help to determine his or her responses to the physical and
social environment. These include typical levels of qualities like energy,
irritability, and flexibility that may be based on physical attributes but
quickly, from birth onward, influence and intertwine with social inter-
actions so that they become difficult to separate. This melding of physi-
cal and social attributes helps to explain the fierce debates about the na-
ture of temperament as the term was often invoked in discussions of
theoretical differences related to nature versus nurture in human devel-
opment (J. E. Bates, 1987; Goldsmith et al., 1987; Calkins & Fox, 1992).
For a long period of time, “temperament” was considered an outmoded
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topic, until Alexander Thomas and Stella Chess courageously re-
introduced the concept in the 1950s (Kagan, 2001). Chess and Thomas
have argued that constitutionally derived temperament is a powerful de-
terminant of the responses of others to the human infant, and that it has
a more powerful effect on the response to an infant with a disability than
on other infants (1996). Temperament has been related to infants’ self-
regulatory abilities and to selective attention (Huffman et al., 1998) and
to general level of activity, energy, and tempo (Buss & Plomin, 1984).
“Easy” babies and “difficult” babies may experience their social worlds in
very different ways (J. E. Bates, 1994). Does a hearing loss influence these
characteristics and/or a person’s perception of an infant’s temperament?

Mastery Motivation

In several influential papers, Robert White (e.g., 1959, 1963) conceptu-
alized an intrinsic drive to engage and control the environment: a mo-
tive that was not explained by traditional theories of motivation. His 
formulation of a drive toward competence, which he termed Effectance
Motivation, sparked efforts to study the concept and to develop an ap-
propriate methodology, beginning in the early 1970s. The results of these
efforts, with normally developing hearing infants and developmentally
delayed hearing infants, showed moderate relationships to standardized
measures of competence (Messer et al., 1986; Hupp, 1995), and linked
parental behaviors to infants’ motivations to master the environment
(Jennings et al., 1979; McCarthy & McQuiston, 1983; Busch-Rossnagel,
Knauf-Jensen, & DesRosiers, 1995). Several researchers have also ex-
plored the social aspects of motivated behavior (Vondra & Jennings, 1990;
Wachs & Combs, 1995). These investigations established the importance
of the social domain and prompted further interest in the relationship of
infants’ socially oriented and object-related activities. How might an in-
fant’s hearing level influence the tendency to master the object environment and
make it more or less difficult to focus on an objective task?

Language and Communication

Infants bring to interaction with others the capacity for language and the
motivation to communicate with their social worlds. Language acquisi-
tion is built on an infant’s developmental repertoire of prelinguistic vo-
cal and visual-gestural behaviors for expressing communicative intent.
Sophisticated babbling and conventionalized gestures predict the immi-
nent onset of formal spoken language (Dore, 1974; Bates, 1979). Two
additional factors influence the onset of language: provision of an ade-
quate language model and semantic contingency between the adult’s lan-
guage and the infant’s attention focus (Snow, 1984; Petitto, 1988; Pine,
1994; Richards, 1994). Communication mode is a major issue for hear-
ing parents with a deaf child (and, to a lesser extent, for deaf parents
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with a hearing child. How does the presence or absence of very early visual com-
munication affect a deaf infant’s later language acquisition?

Parent–Child Reciprocity

The importance of a difference in infant and maternal temperament is
either explicit or implied in much research on mother–infant interaction.
An important theme in recent developmental research has been the de-
gree to which parents and infants respond to and influence each other’s
behaviors, or ways in which behaviors of either member of the dyad con-
tribute to their interaction (Belsky, Taylor, & Rovine, 1984a, 1984b; Is-
abella, Belsky & von Eye, 1989). This bi-directional influence has been
documented in studies of normal mother-infant interaction (Brazelton,
Koslowski, & Main, 1974; Tronick, Ricks, & Cohn, 1982), as well as in
studies of infants with mothers who are depressed (Cohn, Matias, Camp-
bell, & Hopkins, 1990). Do mothers whose hearing status does not “match”
that of their infant feel less competent as parents, and might that influence 
parent–child reciprocity?

Attachment

Attachment has been defined as an enduring affectional tie binding two
people together, and it is characterized by maintenance of close physical
contact or frequent communication. The attached infant seeks and main-
tains proximity by approaching, following, clinging to the caregiver, or
signaling through crying, smiling, or vocalizing to the adult (Bowlby,
1969; Ainsworth & Bell, 1970; Cassidy, 1999). The infant who has formed
a healthy attachment to a caregiver will be able to use this bond to fur-
ther explore the environment. Because moving out into the world in-
volves risks, however, the securely attached infant uses the attachment
figure for reassurance during times of distress or uncertainty. When re-
united after a separation from a caregiver, the securely attached infant
actively reestablishes proximity and comfort and is then able to resume
play and exploration. In general, securely attached infants are able to ex-
plore an unfamiliar environment without the direct involvement of the
attachment figure. What are the implications of hearing loss for the attachment
process?

The World of Deaf Infants with Hearing Parents

Between the years 1971 and 1991, prevalence of deaf persons ages 3 to
17 in the United States remained stable, at slightly more than 2% of the
population (Reis, 1994). (This included those with postlingual as well as
prelingual hearing loss.) Prevalence is greater among males (53%) than
among females (47%) (Moores, 2001). Analysis of data from the third
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National Health and Nutrition Examination Survey (NHANES III), con-
ducted in the years 1988 to 1994 among children ages 6 to 19 years,
found 13% with at least a mild hearing loss (�16 decibels [dB]). Preva-
lence data for those with a hearing loss in the high frequencies included
more males than females (14.4% cf. 10.9%); more children ages 12 and
older than those 11 and younger (13% cf. 12.2%); and more children
from low-income than high-income families (16.3% cf. 7.9%) (Niskar et
al., 1998). The children included in the GIS are “prelingually deaf” be-
cause they were deaf before the age of 3 years. The incidence of prelin-
gually deaf children is generally estimated to be 1 in 1000 births. Pro-
found deafness is estimated to occur in about 1 in 1000 children who
are deaf from birth or before the age of 3 (Schein, 1996). The prevalence
of mild to moderate losses (26 to 70 dB) is estimated at 16 per 1000 and
that of lesser degrees of reduced hearing in one or both ears is reported
to be about 50 per 1000 (Bess, 1985). A recent analysis of the hearing
status of children ages 6 to 19 receiving special education shows that
96% either have two hearing or hard-of-hearing parents (Mitchell &
Karchmer, in press, 2004).

Identification of Deafness. For many years, early identification and in-
tervention with deaf infants has been widely accepted as important to
later achievement (Moores, 1978). Early intervention can maximize a
child’s speech, language, cognitive, and psychosocial development (Mace,
Wallace, Whan, & Stelmachowicz, 1991; Calderon & Naidu, 2000;
Moeller, 2000; Yoshinaga-Itano, 2003). Although in earlier years identi-
fication of congenital deafness did not usually occur before the age of 3
years, there were indications when these studies began that identifica-
tion procedures and standards were improving. The 1982 Position State-
ment by the Joint Committee on Infant Hearing recommended that iden-
tification be completed and intervention begun by age 6 months. Two
research groups had reported median age of identification for children
with profound hearing losses to be between 15 and 16 months (Elss-
mann, Matkin, & Sabo, 1987; Mace at al., 1991). This lag time was the
primary reason for the absence of research with young deaf infants at
the time our Gallaudet pilot project was begun in 1985. Then, Universal
Newborn Hearing Screening (UNHS) was considered to be an unattain-
able dream. By 2001, almost half the states had legislation mandating
screening at the time of birth, with a goal of confirming hearing loss be-
fore a child is 3 months old (Meadow-Orlans, 2001). By 2002, 65% of
infants were screened for hearing loss at the time of birth (Meadow-
Orlans, Mertens, & Sass-Lehrer, 2003). By 2003, forty-one states had
passed UNHS legislation, and an additional five states mandated it with-
out legislation (Yoshinaga-Itano, 2003).

Parental Response to Identification: Stress and Support. Most hear-
ing parents have no experience with deafness, and they view their in-
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fant’s condition as a tragic deficit. Their reactions to the diagnosis may
encompass shock, grief, depression, guilt, and chronic sorrow
(Meadow, 1968b; Schlesinger, 1987), although some families’ bonds
are strengthened by their response to the unexpected event (Koester
& Meadow-Orlans, 1990). It has been proposed that stress related to
the diagnosis of deafness is one reason for repeated research findings
describing hearing mothers with deaf infants as less sensitive than com-
parable mothers with hearing children (Schlesinger & Meadow, 1972;
Nienhuys, Horsborough, & Cross, 1985; Power, Wood, Wood, & Mac-
Dougall, 1990; Calderon & Greenberg, 2000). It has also been shown
that counseling and social support have a positive effect on the sensi-
tivity or responsiveness of these mothers (Greenberg, 1983). In addi-
tion to stress created by the diagnosis of deafness, stress for hearing
parents may result from a sense that their usual (vocal/spoken) mode
of communication is inadequate for the communication needs of a child
who is deaf.

Another potential source of stress for hearing parents is the ongo-
ing and ubiquitous controversy about the use of sign language. More-
over, the increasing use of cochlear implants with young children has in-
troduced another heated controversy for parents to consider (Spencer,
2000, 2002). The field of deaf education continues to be plagued with
conflict regarding many decisions that parents need to make (Meadow-
Orlans, 2001; Moores, 2001). There is encouraging evidence that early
identification and intervention may contribute to lesser degrees of stress
among mothers of deaf and hard-of-hearing children, compared to moth-
ers whose children are identified later (Pipp-Siegel, Sedey, & Yoshinaga-
Itano, 2002; Yoshinaga-Itano, 2003), and lead mothers of early identi-
fied children to exhibit heightened sensitivity and emotional availability
(Pressman, Pipp-Siegel, Yoshinaga-Itano, & Deas, 1999; Pressman et al.,
2000; Lederberg & Golbach, 2002).

Facilitating Visual Attention. Sign language may or may not be the
communication vehicle chosen by hearing families. However, even if the
family opts to use spoken language only, deaf and hard-of-hearing chil-
dren must become attentive to visual and environmental clues. They
must also learn to divide their visual attention between the person com-
municating and the object being discussed (Wood, 1982; Wood, Wood,
Griffiths, & Howarth, 1986). The ability to focus visually on the subject
of another person’s comment, or “sharing attention” with a conversa-
tional partner, is said to be a cornerstone in “the origins of regulation,
of communicative intentions, and collective meanings” (Adamson &
Bakeman, 1991, p. 31). This ability, important for hearing children, may
be even more important for children who are deaf and cannot rely on
audition to provide conversational focus (Erting, Prezioso, & Hynes,
1990/1994; Harris & Mohay, 1997).
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Mastery Motivation in the Deaf Child. The rationale for previous in-
vestigations with atypical populations rested on the assumption that their
motivation to interact with the environment and their ability to benefit
from their attempts to gain mastery are depressed. Strong support for
this assumption is found in reports by MacTurk and his colleagues (see
MacTurk & Morgan, 1995; Hupp, 1995). Several studies of deaf school-
age children have found them to lack achievement motivation and at-
tributional sophistication, and to be overly impulsive (Stinson, 1974,
1978; R. I. Harris, 1978; Kusché, Garfield, & Greenberg, 1983; Calderon
& Greenberg, 2003). Pilot studies with small subgroups of deaf infants
suggested that their integration of social- and object-oriented activities
serves either a different or a more potent function for them than for
hearing infants (MacTurk & Trimm, 1989; MacTurk, 1990). One large-
scale study (n � 200) utilizing paper-and-pencil instruments collected
from hearing mothers of deaf children showed a significant relationship
between children’s expressive language and their mastery motivation
(Pipp-Siegel, Sedey, VanLeeuwen, & Yoshinaga-Itano, 2003).

Attachment and Deaf Children. The degree to which attachment is af-
fected by infant deafness is mediated by other variables such as com-
munication proficiency. Greenberg and Marvin (1979) found that deaf
preschoolers with poor communication skills were often insecurely at-
tached, but those with good communication skills developed secure at-
tachments. (They studied preschoolers and used a “goal-oriented” cod-
ing system rather than the usual Ainsworth classification code.) Lederberg
and her colleague found no significant differences in the attachment clas-
sifications for deaf and hearing toddlers, and little effect of hearing sta-
tus on their more global interaction ratings. Attachment was related to
toddler behaviors primarily in the sense that secure children initiated
more of the interactions and engaged in more shared affect with their
mothers. The investigators concluded that “sensitive caregivers can adapt
to a variety of special needs of their infants/toddlers in such a way as to
make their children feel secure in their care” (Lederberg & Mobley, 1990,
p. 1602).

A report of atypical attachment patterns in at-risk children warns of
potential confounding of symptoms related to the atypical condition with
coding of the Strange Situation (Atkinson et al., 1999). This caveat might
also be applied to deaf children where the absence of the auditory sense
can moderate expected responses to mother’s presence or absence
(Marschark, 1993a).

Language and the Deaf Infant with Hearing Parents. Other than the
work to be reported in Chapter 10, systematic developmental studies of
prelinguistic, intentional communication by deaf infants with hearing and
with deaf parents are not available, but some small sample and case stud-
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ies suggest that the process is different for the two groups (Wedell-
Monnig & Lumley, 1980; Spencer & Gutfreund, 1990; Harris & Mohay,
1997). Oller and Eilers (1988) describe delayed metaphonological devel-
opment in deaf infants compared to those with normal hearing. Hearing
loss interferes with infants’ reception of vocally produced language; hear-
ing parents typically are not fluent in signed language systems, and some
are less responsive in their interactions with deaf infants (Schlesinger &
Meadow, 1972; Spencer & Gutfreund, 1990). There are indications that
early intervention with hearing families of deaf infants has a positive 
influence on mother–child interaction and on language acquisition
(Meadow-Orlans, 1987; Rodda & Grove, 1987; Yoshinaga-Itano, 2003).
One research group reported that children whose hearing losses were
identified before the age of 6 months showed significantly better lan-
guage progress compared to those identified after the age of 6 months,
regardless of the degree of loss. All children in the study received inter-
vention services within 2 months of identification (Yoshinaga-Itano,
Sedey, Coulter, & Mehl, 1998).

Mothers’ Interactions with Deaf Children. Early studies of hearing
mothers and deaf toddlers uniformly found heightened maternal intru-
siveness and control compared to interactions of hearing mothers and
hearing toddlers (Schlesinger & Meadow, 1972; Brinich, 1980; Green-
berg, 1980; Nienhuys, Horsborough, & Cross, 1985). Later studies showed
lesser quantities of interaction among hearing-deaf dyads (Lederberg &
Mobley, 1990) and high levels of maternal control associated with lesser
gains in language level (Musselman & Churchill, 1992), although this
may not be the case across time and environments (Gallaway & Woll,
1994; Lederberg & Prezbindowski, 2000). Maternal sensitivity appears to
be more important for language gain for deaf than for hearing children
(Pressman, Pipp-Siegal, Yoshinaga-Itano, & Deas, 1999).

Temperament patterns of individual children can have either a pos-
itive or negative influence on the psychological outcomes of a child’s de-
velopment, regardless of whether a child has a disability. In either a “dif-
ficult” or an “easy” child, the attitudes and responses of adults toward
these temperamental expressions will affect adult–child interaction. “The
difficult child [with a disability] is at greatest risk for evoking aversion in
others. . . . New situations, people, and routines evoke withdrawal and
protest, and adaptation takes a long time. . . . [W]hen stresses occur,
stormy interactions are all too likely” (Chess & Thomas, 1996, p. 175).

The World of Infants Born to Deaf Parents

Only about 3% of deaf children have two deaf parents, and 1% have
one deaf parent (Mitchell & Karchmer, in press, 2004). Deaf individuals
are more likely to marry deaf spouses, but most of their children will be
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hearing. One of the “irreducible needs” of infants is for a supportive com-
munity with cultural continuity. Infants born to deaf parents are mem-
bers of such a community. The hallmark of this Deaf community1 is flu-
ency in American Sign Language (ASL), although manual English
(contact sign) may also be used in everyday conversation (Woll & Ladd,
2003). Community membership also assumes a visual approach to life
and the common experiences of disadvantage that accompany a gener-
ally stigmatized condition (Padden & Humphries, 1988; Meadow-Orlans
& Erting, 2000). The lives of many members of the community are based
in local Deaf clubs that sponsor social events and sports activities, ama-
teur theater, mime, and dance groups (Wilcox, 1989; Stewart, 1991).
Storytelling, jokes, puns, and riddles in ASL, nicknames or name signs,
and folklore create a base that is incorporated into an ongoing history
(Rutherford, 1989; Supalla, 1992). National and international organiza-
tions offer both cohesive bonds and advocacy campaigns (Erting, John-
son, Smith, & Snider, 1994). Like the general culture in the United States,
cultural diversity and a wide range of interests and experiences are found
within the Deaf community (Parasnis, 1996). Like the general culture,
the Deaf community is constantly shifting and changing in response to
contemporary events (Padden, 1996).

Deaf Children, Deaf Parents

Deaf parents are not likely to experience the diagnosis of a child’s hear-
ing loss as an unexpected or tragic event. In fact, some deaf parents feel
more comfortable and competent with a deaf infant than with one who
is hearing:

We will become parents in June. I am very excited about becoming a fa-
ther. I hope to have a deaf child. The doctor told us that we could never
have a deaf son because my deafness is X-linked, through my mother. But
maybe we can have a daughter. (Orlansky & Heward, 1981, p. 24)

Deaf parents have visual and tactile interactive techniques that substi-
tute for auditory cues to facilitate the development of visual attention
(Swisher, 1993; Waxman & Spencer, 1997; Erting, Thumann-Prezioso,
& Benedict, 2000; Mohay, 2000; Loots & Devisé, 2003). Deaf mothers
also have special discourse strategies and scaffolding behaviors to estab-
lish joint visual attention with their deaf children (Jamieson & Pedersen,
1993; Jamieson, 1994b). Koester (1992; Koester, Papous̆ek, & Smith-
Gray, 2000) suggests that these strategies have been developed in re-
sponse to the parents’ own visual needs and have become adaptive over
the course of their lives.

Several studies from the 1960s and 1970s reported academic per-
formances of deaf children with deaf parents to be superior to those
of deaf children with hearing parents. The same pattern was reported
for social adjustment and self-image (Stuckless & Birch, 1966;
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Meadow, 1968a, 1969, 1980; Vernon & Koh, 1970; Brasel & Quigley,
1977).

Hearing Infants, Deaf Parents

There is a paucity of research concerning hearing children with deaf par-
ents, but the existing literature suggests no major developmental or lin-
guistic problems in this population (Schiff-Myers, 1993; Preston, 1994;
Meadow-Orlans, 2002). One study of language in matched and unmatched
hearing status dyads with 2-year-olds reported hearing children with deaf
mothers performed at the same level as hearing children with hearing moth-
ers, and at a higher level than deaf children with deaf mothers who out-
performed deaf children with hearing mothers (Bornstein et al., 1999).

Some narrative reports of the experiences of older hearing children
of deaf parents suggest problems of role reversal related to children’s in-
terpreting for their parents and to their direct early involvement in fam-
ily crises because of their role as interpreter (Rayson, 1987; Harvey, 1989;
Preston, 1994). Positive aspects of this family situation are also reported.
Many children of deaf adults (CODAs) report pride in their early inde-
pendence and in their interpreting skills, as well as a deep appreciation
of Deaf culture and the Deaf community (Hoffmeister, 1985). Almost no
research has been reported on social interactions of hearing infants and
deaf parents in the first 2 years of life. One early study of deaf mothers’
interactive characteristics included both hearing- and deaf-infant dyads
(Maestas y Moores, 1980). Another study reported interactions of eight
deaf mother/hearing-infant pairs, where the only marked difference with
eight hearing-mother/hearing-infant pairs was in the frequency and du-
ration of maternal vocalizations (Rea, Bonvillian, & Richards, 1988). Be-
cause hearing children can process either vocal or visual communication,
there should be no functional barriers to sign communication with deaf
parents. It is typical for these parents to sign to hearing children and for
the children to acquire ASL as their first language. Many deaf mothers
also supplement signing with vocalization.

Although they vary greatly in their capacities to produce speech, all
deaf people are functionally capable of vocalizing. Degree of residual hear-
ing will determine their ability to monitor their vocalizations, but Rea
and her colleagues (1988) found that deaf mothers did vocalize to their
hearing infants, although less than half as frequently as the hearing moth-
ers with whom they were compared. These findings suggest that many
deaf mothers modify their habitual communication in order to accom-
modate the needs of hearing children. However, some women experi-
ence feelings of incompetence about parenting a hearing child, as illus-
trated by the reaction of a deaf mother who “tested” her 3-day-old infant
by banging a spoon on a metal tray:

Oh, my God, she’s hearing! . . . What on earth am I going to do with her?
. . . I don’t even know how to talk to her. (Preston, 1994, p. 17)
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This suggests that for some deaf mothers of hearing children, like many
hearing mothers of deaf children, sensitive intuitive parenting might be
blocked by feelings of incompetence stemming from parent–child differ-
ence—that is, unmatched hearing status—and from concerns about ac-
commodating that difference.

Conclusion

Deaf infants have the same irreducible needs as do hearing infants for
nurturance, safety, limits, structure, and supportive communities. Their
first 18 months are focused on mastering the physical world, interacting
with attachment figures, and searching for symbolic meaning. Their world
is more reliant on vision than on sound, and their caregivers must facil-
itate that visual world. The ways in which hearing and deaf parents man-
age these developmental tasks is the focus of the research to be reported
in the remaining chapters of this book.

Note

1. It is a common convention to capitalize “deaf” when referring to mem-
bers of this “Deaf community” or “Deaf culture.” In a lengthy document such as
this, it becomes cumbersome. It is also difficult to distinguish between deaf peo-
ple who do and do not consider themselves to be members of the community.
For these reasons, we have opted to capitalize “deaf” only when referring specif-
ically to the community or the culture.
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3
Participant Characteristics and 
Research Procedures

Kathryn P. Meadow-Orlans

Readers accustomed to research on infants recruited from the general
population may view the numbers on which our data are based to

be small (eighty cases divided among four groups of twenty each). Sev-
eral factors combine to expand the importance of this cohort of families,
and its relative uniqueness. First is the low incidence of prelingual deaf-
ness, generally estimated to be 1 in 1000 births (Schein, 1996). Second
is the likelihood of identification in the first year of life. In the years when
these infants with hearing parents were recruited (1988–89), perhaps
one-quarter would have been identified before the age of 9 months
(Meadow-Orlans, Mertens, & Sass-Lehrer, 2003). Other researchers in-
terested in the early development of deaf children have solved the diffi-
culties of participant recruitment in a variety of ways. Some have relied
on intensive study of a few cases (Schlesinger, 1972; Maestas y Moores,
1980; Petitto & Marentette, 1991). Others have added to a database over
an extended period (Orlansky & Bonvillian, 1985; Bonvillian & Folven,
1993), or modified a research plan after failing to recruit infant partici-
pants (Schlesinger & Meadow, 1972).

Since 1999, when Congress passed the Newborn and Infant Hearing
Screening Intervention Act (Marschark, Lang, & Albertini, 2002), many
states instituted mandatory screening for newborns, and early identifi-
cation became more likely. Even before the formal passage of this legis-
lation, the state of Colorado screened the hearing of most newborns. As
a result, one research group has been able to recruit more than 100 deaf
or hard-of-hearing participants identified before the age of 6 months, and
has published a number of important papers based on data from those
children (e.g., Yoshinaga-Itano, Sedey, Coulter, & Mehl, 1998; Yoshinaga-
Itano, 2003). Their studies have helped to underscore the importance of
early identification of hearing loss through Universal Newborn Hearing
Screening (UNHS). However, in that project, the characteristics of the co-
hort were less controlled and amount of data collected less extensive than



in the Gallaudet study. When similar developmental issues are reported,
group numbers decrease to the level of ours (Pressman, Pipp-Siegel,
Yoshinaga-Itano, & Deas, 1999; Pipp-Siegel, Sedey, & Yoshinaga-Itano,
2002) or include no data for comparison groups of hearing children or
children with deaf parents (Pipp-Siegel, Sedey, VanLeeuwen, & Yoshi-
naga-Itano, 2003).

The only other study to collect data on all four parent–child deaf-
hearing groups was based on 2-year-olds and a cross-sectional design
(Bornstein et al., 1999). Thus, the analyses presented here describe the
only comprehensive data for deaf and hearing children with deaf and
hearing parents for whom data were collected at ages 6, 9, 12, 15, and
18 months. This design and cohort provide a unique opportunity to in-
vestigate developmental processes relating to characteristics and behav-
iors of children with hearing loss and their parents.

Although the original protocol calling for initial data collection at
age 6 months was modified to begin at 9 months, younger infants were
included when possible and videotaped at age 6 months in face to face
interaction with their mothers. Early data are available for fourteen Dd
infants, six in group Hd, eleven in group Dh, and ten in group Hh. These
data are reported in Chapter 4. It should be noted that although most
Hd infants were not recruited for the project before 9 months, all but the
two babies deafened by meningitis (one at 6 months, the other at 7
months), all GIS infants were identified with hearing loss before the age
of 6 months. This means that they are, in this respect, comparable to 
infants identified more recently through Newborn Hearing Screening 
procedures.

In addition to the core group of eighty participants, seventy-seven
others participated in one or more data-collection sessions but did not
complete the protocol. Five Hd infants and one Dd infant were excluded
from the central pool because of cognitive or motor disabilities. (The five
Hd infants are described in Chapter 6.) Although these infants were ex-
cluded from major analyses, it should be noted that some disabilities such
as attention disorders or emotional disturbances are not identified dur-
ing infancy and might be found in some of these participants at older
ages. Younger siblings of Dd infants were included when parents were
prepared to participate again, with the idea that comparisons of siblings
would be informative. (Resources to complete these analyses were not
available.) Two Hd infants and four Hh infants were recruited as back-
ups for some flawed or missing data (e.g., videos without sound) after
the initial data reports were completed. Some infants were eliminated
after their parents missed a data session because of the child’s illness or
a schedule conflict.

As described in Chapter 1, participants were recruited in two sepa-
rate waves: (1) Between 1988 and 1991, sixty-five deaf and hearing in-
fants were videotaped and their hearing parents videotaped and inter-
viewed at research sites in Washington, DC; Amherst, Massachusetts;
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Atlanta, Dallas, and Pittsburgh; (2) from 1991 to 1993, a total of ninety
deaf and hearing infants with deaf parents were recruited and tested, all
but one at Gallaudet University in Washington, DC.

With few exceptions, all data were complete for the group of eighty
infants included as the final cohort. The recruitment of participants for
studies of young children from low-incidence at-risk populations and the
collection of data following a complex protocol over a time period en-
compassing four or five meetings with parents and infants is a demand-
ing undertaking. Dedication of both families and staff members is 
required.

Characteristics of Participants

Family Background Characteristics

Parents in all four groups were generally in their early to mid-thirties
and were well-educated. On average, both mothers and fathers had some
training beyond high school, and the mean level for fathers of hearing
infants was postcollege education. When education and occupation were
combined to create a socioeconomic status index, one statistically signif-
icant difference was found: hearing fathers of hearing infants (Hh) had
higher status levels than did deaf fathers of hearing infants (Dh) (Table
3-1).

Most families were intact in the traditional sense, although fathers
were absent in four Dh families and one Hd family (deaf infants with
hearing parents). Step siblings were present in the homes of one Hh and
two Hd infants. All but two of the eighty parents were Caucasian, with
European ancestors. Mothers’ religious preferences across the four groups
were similar: 70% reported their preference as either Catholic or Protes-
tant, 15% Jewish, and 15% “none.”

Characteristics of Infants

Infants did not differ significantly for sex or birth weight, although boys
were somewhat overrepresented in groups Dd (deaf infants with deaf
mothers) and Hh, and mean birth weight of Hd infants was somewhat
below that of others. Babies were developing normally, according to their
18-month scores on the Alpern Boll Physical and Self-Help scales (Table
3-2). One Dh infant and two Hd infants were members of (different)
twin sets. One of these had a triplet sibling who died soon after birth.

Degree of hearing loss for the two relevant groups is shown in Table
3-3. At the time these data were collected, the difficulty of determining
the precise level and nature of hearing loss in a young infant was gen-
erally acknowledged: results can vary from one testing session to an-
other. Most of the infants were assessed initially by means of an Audi-
tory Brainstem Response test (ABR).
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To record the ABR, surface electrodes are attached to the scalp, clicks of
varying intensity are delivered through an earphone placed over the in-
fant’s ear, and recordings of brainwave activity are made during the first
msec after stimulus onset. (Murray, 1988, p. 572)

If a hearing level can be reliably determined, it is reported in decibels
(dB), usually as an average of frequencies for sounds within the speech
range (500–1000–2000 Herz) of the better ear: profound � 91 dB and
above; severe-profound � sloping 71 to 90 dB with a greater loss at the
higher frequencies; severe � a flat loss of 71 to 90 dB (that is, the loss at
each of the three speech frequencies is essentially the same, which means
that hearing aids may be more useful than if the loss is characterized as
“sloping”); moderately severe � 56 to 70 dB; moderate � 41 to 55 dB;
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Table 3-1. Age, years of education, socioeconomic status. Mothers and fathers,
by mother–infant hearing status

Group

Dd Hd Dh Hh

N 20 20 19 21

Age (years)

Mothers (mean) 32.5 31.5 29.7 32.4
(SD) (4.4) (3.6) (5.2) (4.4)

Fathers (mean) 34.0 33.4 32.1 34.1
(SD) (5.1) (5.0) (3.6) (5.0)

Education (years)

Mothers (mean) 16.2 15.8 15.9a 16.5
(SD) (2.1) (2.2) (1.2) (2.3)

Fathers (mean) 15.5 15.4 17.0b 17.7
(SD) (2.1) (2.6) (5.5) (2.1)

Socioeconomic Status* (SES)

Mothers (mean) 28.3 28.8 31.2 25.0
(SD) (10.8) (11.8) (11.5) (10.8)

Fathersc (mean) 29.4 31.1 40.0 20.4
(SD) (14.0) (17.2) (27.5) (10.5)

aMissing data for one case.

bMissing data for three cases.

cF (3,76) � 3.89; p � .01; Group Dh � Group Hh.

N.B.: Higher SES scores reflect lower SES status levels. No other group differences are statistically sig-
nificant.

*Hollinghead’s Two Factor Index of Social Position.



mild � 26 to 40 dB. Generally, if a hearing loss is profound, speech can-
not be amplified enough to be understandable, and the person would be
considered to be “deaf.” Those with less than profound losses might be
classified as “hard-of-hearing,” depending on the extent to which they
benefit from a hearing aid for understanding speech sounds.
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Table 3-2. Infants’ sex, birth weight, and 18-month Alpern Boll scores, by
mother–infant hearing status

Group

Dd Hd Dh Hh

Sex

Boys 12 10 9 12
Girls 8 10 10 9

Birth Weight

Mean (grams) 3477 3054 3478 3456
(SD) (612) (1031) (672) (507)

Alpern Boll Scores

Physical scale (mean) 110.5 112.3 117.3a 108.2
(SD) (11.2) (9.7) (9.7) (14.8)

Self-help scale (mean) 119.0 115.4 121.2a 115.4
(SD) (9.4) (11.5) (12.1) (14.1)

aTwo cases are missing.

Dd � Deaf parents, deaf infants

Hd � Hearing parents, deaf infants

Dh � Deaf parents, hearing infants

Hh � Hearing parents, hearing infants

Table 3-3. Estimated hearing
levels, deaf infants

Hd Dd

Profound 3 7
Severe to profound 10 5
Severe 3 1
Moderately severe 1 3
Moderate 2 1
Mild 1 1

Total 20 18
Not available — 2

Hd � Hearing parents, deaf infants

Dd � Deaf parents, deaf infants



Behaviorally, these hearing levels have been summarized as follows:

Profound: Maximally amplified speech is not understood by most persons;
most will use total communication systems (a combination of speech with
sign language).
Severe: Conversational speech must be loud; child will experience difficul-
ties with classroom discussions and telephone conversations; will need con-
siderable support in acquiring speech. Some will understand strongly am-
plified speech but will have difficulty with consonants.
Moderate: Child has difficulty with whispers and normal speech; under-
stands conversational speech at 3 to 5 feet; needs auditory training, lan-
guage training, and hearing aids. With sufficient training and no other im-
pairments, child will function in regular classrooms with minimum support.
Mild: Without awareness of hearing needs, problems in language and speech
may emerge. (Fewell, 1983, p. 258)

The decibel levels of the two groups of infants with hearing loss in
our study (those with deaf parents and those with hearing parents) were
fairly similar, as shown in Table 3-3. One in each group had a “mild”
hearing loss. According to her mother, that child with deaf parents was
treated as if she were deaf (that is, parents signed to her without using
their voices). The Hd infant with a mild hearing loss was excluded from
analyses of language behavior and acquisition. Any level of hearing loss
is a reason for the provision of special services to the child and the fam-
ily, as well as for hearing parents’ concerns about development.

Prenatal, Postnatal, and Diagnostic Events

Mothers’ Prenatal Experiences

Target children were first live births for about three-quarters of Dh moth-
ers and for about half of the mothers in each of the three other groups.
Five Hd mothers reported “severe” problems during their pregnancies. In
retrospect, only four mothers (20%) considered their pregnancies to be
“normal,” compared to two-thirds of mothers in the three other groups.
All but four of eighty mothers attended childbirth classes either before
the birth of this child, or before an earlier birth. Three of the four nonat-
tendees (all in group Hd) either had premature deliveries or were on pre-
scribed bed rest and unable to attend. Most mothers (85%) expressed
satisfaction with support of husbands during their pregnancies.

Circumstances of Labor and Delivery

The four groups of mothers had fairly similar experiences during the labor
and delivery of their infants, although hearing mothers had more problems
than did deaf mothers. (Four of these mothers had elective C[cesarean]-
sections.) Four additional Hd mothers and two additional Hh mothers ex-
perienced unexpected problems that led to unplanned C-sections.
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All but five of the eighty fathers were present for at least part of
their wives’ predelivery labor (including one father substitute who served
as coach). Infants of two absent fathers were delivered more quickly than
anticipated, and fathers did not arrive in time. Another father fainted
during his wife’s labor, hit his head on the monitor, and was rushed to
the hospital emergency room. Two mothers experienced severe difficul-
ties, and their husbands were asked to remain outside the delivery room.

Postdelivery Problems

High proportions of mothers in three of the four groups reported some
level of postpartum depression: Dd � 30%, Dh � 50%, Hh � 71%, Hd �
85% (chi-square � 14.53; df � 3; p � .01). The high incidence of de-
pression among Hd mothers might well have been related to the neona-
tal difficulties of their infants. Infants of the depressed Hd mothers were
more likely to have severe problems: five mothers listed three serious
problems for their infants soon after birth, whereas only one infant in
any other group had such serious difficulties (chi-square � 12.0; df � 3;
p � .01). These babies included one who required immediate surgery,
one with severe anoxia, and three who were premature. Their birth
weights ranged from 1 pound 12 ounces to 2 pounds 7 ounces, and they
spent an average of 79 days in hospital after birth.

Postdelivery problems included jaundice in one infant, so severe that
it was the cause of deafness. Two babies were deafened by meningitis,
one at age 6 months, and the other at age 7 months.

Diagnosis of Hearing Loss and Hearing Aid Use

The two groups of deaf infants (Hd and Dd) were very different in al-
most every circumstance related to hearing loss. Deaf parents were ex-
pecting that their infants might be deaf. Most welcomed that possibil-
ity and were certainly prepared to care appropriately and to
communicate with a child who, like themselves, did not hear. All these
parents tested their baby’s hearing informally during the initial hospi-
tal stay, and 85% suspected the child’s deafness at that time. All had
professional hearing tests confirming deafness by the time the infant
was 4 months old. Twelve Hd babies had been tested by the age of 2
months, sixteen by age 4 months, nineteen by age 6 months. The twen-
tieth baby was identified with a hearing loss while he was hospitalized
for meningitis. Only one family felt they had difficulty obtaining
prompt testing or that their pediatrician dismissed their suspicions con-
cerning auditory responsiveness.

Seven Hd parents requested auditory testing because their infants
did not respond to sound. Some of these also noted that the child was
unusually alert visually, that the baby’s cry was unusually loud, that she
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was difficult to calm, or that her vocalizations were not as expected. Four
babies received testing because an older sibling had a hearing loss, and
one was tested because her father had a hearing loss.

Only four Dd infants were wearing hearing aids by the time of the
final interview when they were 18 months old. In contrast, mean age
for beginning hearing aid use for Hd infants was 6.95 months. Six were
fitted with aids by age 5 months; all had received aids by age 9 months.
Two children had objected vigorously to their hearing aids, and their
mothers temporarily discontinued use of the device. At the 15-month in-
terview, twelve Hd mothers reported that their children wore hearing
aids “almost all day” or “all their waking hours.”

Data Collection Procedures

Table 3-4 summarizes procedures employed with participants at ages 6,
9, 12, 15, and 18 months. Procedures involving infants and mothers were
videotaped in a laboratory where two cameras were placed behind one-
way mirrors on two sides of a room. One camera focused on the infant,
the other on the mother. A special effects generator was used to produce
a split-screen image. Interviews with hearing mothers were audio-
recorded and transcribed. Interviews with deaf mothers were videotaped
and transcribed.

Face-to-Face Interaction (6 and 9 Months)

For this segment of data collection, the baby was secured in an infant
seat that was firmly attached to a table placed in front of a chair in which
the mother sat, looking into the child’s face. No objects were available.
This procedure provided data for analyses of mothers’ verbal, nonverbal,
and tactile communications to their infants, and infants’ affective and be-
havioral initiations and responses to mothers.

Episode 1—Normal Interaction. For 3 minutes, the mother was in-
structed to interact with her infant as she would normally at home. The
first minute was considered to be “warm-up.” The next 2 minutes were
coded.

Turn Away. In order to mark the transition from episode 1 to episode
2, the mother was asked to turn 90 degrees in her chair for 30 seconds
(not coded).

Episode 2—Still Face Procedure. For 2 minutes, the mother faced her
infant again and looked at her, but was instructed not to touch, speak,
smile, communicate in any way, or to respond.
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Table 3-4. Procedures at infants’ ages 6, 9, 12, 15, and 18 months

Groups Hd/Hh Dd/Dh

Six Months (laboratory) (for infants recruited early)

1. Introduction to project, informed consent X X X X
2. Face-to-face mother–infant interaction X X X X
2. (unstructured, Still Face, unstructured)
3. Interview with mother

a. Pregnancy, delivery, postpartum experiences, demographics X X X X
b. Alpern Boll Physical and Self-Help scales X X X X

Nine Months (laboratory)

1. Introduction to project, informed consent X X X X
2. (for new participants)
2. Face to face mother–infant interaction X X X X
2. (unstructured, Still Face, unstructured)
3. Mastery motivation: 4 toys (infant and examiner) X X X X
4. Mother–infant free play with toys: 15 minutes X X X X
5. Interview with mother

a. Pregnancy, delivery, postpartum experiences, demographics X X X X
b. Alpern Boll Physical and Self-Help scales X X X X

6. Parenting Stress Index (mother and father X X 0 0
2. complete at home and mail back)
7. Stress of Life Events (mother and father X X 0 0
2. complete at home and mail back)

Twelve Months (laboratory)

1. Mother–infant free play with toys: 15 minutes X X X X
2. Mastery motivation: 4 toys X X X X
3. Strange Situation Procedure X X X X
4. Interview with mother: Alpern Boll Physical and X X X X
2. Self-Help scales

Fifteen Months (home visit)

1. Interview with mother
a. Family events X X X X
b. Impact of hearing loss on the family X 0 0 0

2. Family Support Scale (mother and father X X 0 0
2. complete and mail in)
3. Parenting Events Inventory (mother and father X X 0 0
2. complete and mail in)

Eighteen Months (laboratory)

1. Strange Situation Procedure X X X X
2. Mother–infant free play with toys: 20 minutes X X X X

(continued)



Episode 3—Normal Interaction. For the final 2 minutes, the mother
resumed normal interaction, as in episode 1.

Mastery Motivation (9 and 12 Months)

During presentation of the toys, selected to arouse infants’ interest, in-
fants sat on their mother’s lap at a feeding table with the examiner seated
across from the mother and child. To initiate the sessions, infants were
given a warm-up toy for approximately 1 minute. The warm-up toy was
removed, and four toys were presented, one at a time in a standard or-
der, each for 3 minutes. The examiner first demonstrated a toy. If the
infant showed no interest during the first minute, the toy was demon-
strated again. Otherwise, the examiner sat quietly while the child played
with the toy except to reposition it or to keep it from falling off the table.
Toys were designed to be progressively more “difficult.” The two more
difficult toys from the 9-month session were included in the 12-month
session, plus two additional toys. (Toys are described in the appendix to
Chapter 7.)

Free Play with Toys (9, 12, and 18 Months)

A set of toys was arranged randomly on a quilt placed on the floor of
the laboratory. Toys included many of those recommended by McCune-
Nicolich (rev. 1983): a baby doll with nursing bottle, boy and girl dolls,
blocks in a wheeled cart, a ball, tool kit, child’s sunglasses, tea set, pic-
ture book, toy telephone, sponge. These were supplemented with a
seashell and a tongue depressor, used by Belsky and Most (1981) to in-
crease opportunities for imaginative and symbolic play.

Mothers were told that we wanted to see how their infants played
in an unstructured situation, what toys they preferred, how they played
with them, and that we were observing infants’ communicative behav-
iors. For 5 minutes, infants explored the toys alone while mothers sat
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Table 3-4. (continued)

Groups Hd/Hh Dd/Dh

3. Refreshments X X X X
4. Self-identification task* X X X X
5. Teaching task* X X X X
6. Interview with mother

a. Family events and Alpern Boll Physical and X X X X
a. Self-Help scales
b. Child’s communicative status X X X X

X � Procedure included.

0 � Procedure not included for this group.

*Data not utilized in this volume.



and chatted with a member of the research team. Mothers were then in-
structed to sit on the floor with their child and to “play with (your baby)
as you would when there is free time available at home—as naturally as
possible.”

This procedure provided data for analyses of mother–infant interac-
tions and infants’ language, visual attention, and play behaviors.

Strange Situation Procedure (12 and 18 Months)

This procedure was developed by Ainsworth and her colleagues (1978)
to provide a measure of a child’s attachment to the mother. It was de-
signed to enable researchers to observe infants (typically either 12- or
18-month-olds) in a standardized laboratory situation that includes sep-
arations of the infant and mother. The reaction of the child to the sep-
arations and subsequent reunions is the basis for classifying the
mother–child attachment relationship.

The procedure consists of the following 3-minute episodes: (1)
mother and infant enter an unfamiliar playroom; (2) mother sits in a
chair while the infant plays with some toys; (3) a stranger enters the
room and sits beside the mother; (4) mother leaves the room while the
stranger remains; (5) mother returns to her chair, stranger exits; (6)
mother leaves the infant alone; (7) stranger returns, comforts infant if
needed; (8) mother returns, stranger departs.

Refreshments (18 Months)

Juice and animal crackers were served to mothers and children, provid-
ing a bit of respite for mothers and a bit of nourishment for children.
(Bathroom and diaper breaks were taken when necessary.)

Interviews (6, 9, 12, 15, 18 Months)

Interviews were conducted from structured schedules with a different
form for mothers in each of the four groups. These were audiotaped by
hearing team members with hearing mothers and videotaped by deaf
team members with deaf mothers. Interview material was coded and en-
tered on computer (Statistical Program for the Social Sciences—SPSS) for
analysis.

During the initial contact (age 6 months or 9 months), family com-
position was determined, as well as detailed pregnancy, delivery, and
postpartum histories, child’s neonatal and current health status, parents’
ages, and parents’ educational histories. For mothers with deaf children,
details of the diagnostic process were elicited, along with questions about
the responses of parents and extended family members to the diagnosis.
When children were 9 months old, family stress and support indicators
were collected from all participants.
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When the child reached age 12 months, recent family events were
queried. At age 15 months, the interview was conducted during a home
visit. Information was collected on family events since the 12-month
meeting, in addition to the child’s current height, weight, and health sta-
tus; the parents’ work schedules and childcare arrangements. Parents of
deaf children were queried about hearing aids, intervention services, and
communication used. At age 18 months, questions focused on child’s
communicative abilities, both spoken and signed.

At each of these contacts, age-appropriate items from the Develop-
mental Profile II (Alpern, Boll, & Shearer, rev. 1980) Physical and Self-
Help scales were included as part of the interview.

Developmental Profile II. This consists of five scales: Physical, Self-Help,
Social, Academic, and Communication. The Physical and Self-Help scales
were most appropriate for screening infants in this study. Each scale con-
sists of three questions describing progress in respective domains at each
6-month age level (0–6 months, 7–12 months, etc.) from birth through
31⁄2 years, and for each 12-month age level from 4 through 9 years of
age. The instrument’s developers conducted a standardization study in-
volving more than 3000 subjects, with at least 200 subjects for each tar-
geted age level. The report of these studies includes the information that
agreement between mother’s report of a child’s skills and the child’s ac-
tual skills, as demonstrated by a direct test, was 84% for the Physical scale
and 85% for the Self-Help scale. For a measure of test-retest reliability,
two interviewers procured scores several days apart from the same moth-
ers of 11 children ages 11 months to 10 years of age. Mean score differ-
ences were 1.5 points for the Physical scale and 2.4 points for the Self-
Help scale on score ranges of 8–59 points and 6–58 points, respectively.

Questionnaires (9 and 15 Months)

Questionnaires were distributed only to the two groups of hearing moth-
ers (Hd and Hh). Written questionnaires can be especially onerous for
deaf participants whose native language is ASL; the questionnaires are
often ignored or answered carelessly. It was believed that to request the
return of four lengthy questionnaires might jeopardize continuing par-
ticipation in the project by Dd and Dh families. Two alternatives—the
sign language translation of the material on videotape and individual ad-
ministration by a signing interviewer—were dismissed as unmanageable
because of the limitations of time and money.

For Hd and Hh parents, two copies of questionnaires were given to
mothers at the close of the 9- and 15-month interviews: one for her, the
other for her husband. After completion at home, the questionnaires were
to be returned by mail. All forty mothers returned the four questionnaires.
Responses to the 9-month questionnaires were received from thirty-four
fathers; thirty-one fathers returned the 15-month questionnaires.
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Parenting Stress Index (PSI). Distributed to parents after the 9-month
interview, the PSI (Abidin, 1986) consists of 101 items divided into Child
and Parent domains. The Child Domain (47 items) is divided into six sub-
scales: Adaptability, Acceptability, Demandingness, Mood, Reinforces
Parent, and Distractibility/Hyperactivity. The Parent Domain (54 items)
has seven subscales: Depression, Attachment, Restrictions of Role, Sense
of Competence, Social Isolation, Relationship with Spouse, and Parent
Health. Alpha coefficients (a measure of the internal consistency of a
scale) for Child, Parent, and Total scales are .89, .93, and .95, respec-
tively (based on 534 subjects in Abidin’s norming population). Ques-
tionnaires were completed by all forty mothers and by thirty-four fathers.

Stress of Life Events Scale (SLE). This was the second questionnaire
completed by parents after the 9-month interview, and it was constructed
specifically for this project. It is based on a research technique used fre-
quently since the initial publication of the Social Readjustment Rating
Scale (SRRS; Holmes & Rahe, 1967). One review showed that at least
1000 studies had utilized the approach (Thoits, 1983). The original SRRS
included forty-three items reflecting either positive or negative life
changes that might occur. The theory behind the technique was that
change per se creates stress. Other researchers argued that respondents
themselves should define the direction and the extent of the stress cre-
ated by a life change (Dohrenwend, 1973; Dohrenwend, Krasnoff, Aske-
nasy & Dohrenwend, 1978; Cleary, 1980). Each of these investigators
proposed their own sets of events that might be expected to create stress.
Our list of thirty events was constructed after consulting numerous
sources. Among the events included were those known to be relevant
for our population: “diagnosis of a handicapping condition,” “pregnancy,”
“childbirth,” “care of newborn.” In addition to the thirty items listed,
space was provided for respondents to write in two additional events that
created stress for them. Respondents were asked to indicate whether they
had or had not experienced each event, and the degree of stress, on a
scale of one to five, for those they had experienced.

Family Support Scale (FSS). This scale consists of eighteen items. Par-
ents are asked to report the degree to which individuals or groups have
been helpful to them. In addition to a Total Support Score, scores are
compiled for Family Support, Friends’ Support, and Community Support.
When the test was given to 139 subjects, the researchers found the al-
pha coefficient for the total score to be .77. Test-retest reliability (a month
after first completion) was .75 for individual items and .91 for scale scores
(Dunst, Jenkins, & Trivette, 1984).

Parenting Events Inventory (PEI). Crnic and his colleagues (1983)
showed that mothers who reported high stress and low social support
were less sensitive to infants’ cues and less likely to behave in ways that
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reinforced infants’ positive social-emotional development. From the ev-
idence of these studies, it seemed that the measurement of stress and
support in parents was particularly important for understanding the so-
cial, cognitive, and linguistic development of the deaf infants in this study.
The Parenting Events Inventory, adapted from Crnic and Greenberg’s
(1985, 1990) instrument consists of a set of twenty statements designed
to measure the level of stress associated with the “daily hassles” of child-
rearing. This was completed by parents after the interview when infants
were 15 months old.

Data Management

Coding schemes will be described as data are presented. Each team mem-
ber was responsible for managing the coding and analysis of separate por-
tions of the protocol, as reflected in the authorship of chapters to follow.
Meadow-Orlans managed the interview and questionnaire data, plus the
mother–child interaction data coded from the free-play sessions. Spencer
was responsible for analyses of language, play, and visual attention, based
on the free-play sessions and language questionnaire/interview data.
Koester shepherded the 6- and 9-month mother–child face-to-face in-
teraction data, and MacTurk managed the mastery motivation informa-
tion. Koester and MacTurk collaborated on the collection and coding of
attachment data for the two groups with hearing parents. MacTurk su-
pervised the coding of attachment data for the two groups with deaf par-
ents; Koester and Meadow-Orlans analyzed attachment data for the four
groups.

Koester consulted with Hanus̆ Papous̆ek in developing codes for face-
to-face interactions and worked with Sybil Smith-Gray to code the data.
She received funding from the March of Dimes for some of this work. Af-
ter moving to the University of Montana, Koester continued to analyze
the face-to-face data with assistance from then-graduate students Lisa R.
Brooks, Andrea M. Karkowski, and Meg Ann Traci (Chapter 4). Spencer
consulted with Lauren Adamson for coding visual attention (Chapter 11)
and with Lorraine McCune for coding play behaviors (Chapter 12).
Spencer’s work on play was supported by her grant from the Office of Spe-
cial Education and Rehablitation Services. For some analyses of visual at-
tention, she worked with Virginia Swisher and Robyn Waxman, whose
dissertation was based on the Gallaudet data (Waxman, 1995).

MacTurk worked with Jennifer L. Ludwig (Chapter 7), who used the
Gallaudet mastery data for a dissertation (Ludwig, 1999). Meadow-
Orlans collaborated with Annie Steinberg in developing a code for the
mother–child interaction data, and she was assisted by Steinberg, Carol
Erting, Carrin Stika, and Sybil Smith-Gray in coding interaction (Chap-
ter 8). Birgit Dyssegaard’s expertise was essential for evaluating the group
of children with cognitive and physical disabilities (Chapter 6).
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Special Considerations in Research with 
Deaf Children and Families

Hearing researchers are often challenged: What right do they have to
conduct research in a community where they are outsiders? What are
their credentials for research on a population whose condition they have
not experienced? These are legitimate questions and the answers are not
simple:

Studying in someone else’s backyard is [not] easy. . . . When the researcher
does not share the culture of those she or he studies, there is the danger
that the research will be conceived, conducted, and reported within a world
view that seriously distorts the experience of informants. Strategies . . . to
enhance . . . collaboration, feedback, and empowerment of research infor-
mants may help both insider and outsider researchers reduce distortion of
findings and discover the perspectives of those they study. (Foster
1993/1994, 9–10)

Every effort was made throughout the conduct of the project to be
sensitive to the special needs of parent and child participants, and to en-
sure that they recognized our gratitude for their cooperation. One way
of showing appreciation was to make copies of all videotapes for parents
to keep as a permanent record of their child at these early ages. Another
was to honor a commitment to make presentations and write papers for
parent, teacher, and researcher audiences.

Ethical Concerns

Distinctive ethical concerns arise in research with special populations. In
low-incidence groups, the same participants may be overtaxed, their pri-
vacy endangered, and they may lose the innocence often assumed by re-
searchers. Informed consent is a special concern, especially in research
where participants “have impairments that would limit understanding
and/or communication” (American Psychological Association, 1982, p.
3). Psychologists should “identify situations in which particular . . . as-
sessment techniques or norms may not be applicable or may require ad-
justment in administration or interpretation because of factors such as
individuals’ gender, age, race, ethnicity, national origin, religion, sexual
orientation, disability, language, or socioeconomic status” (American Psy-
chological Association, 1992, Standard 2.04c). Pollard (1992) proposed
that researchers in the Deaf community use ethical guidelines developed
for cross-cultural research, being sure to include community members in
the research team and advisory board.

Confidentiality assumes additional importance in small communities
or subcultures. Descriptors for individual cases should be modified or
eliminated to assure anonymity. In her research with mothers of thalido-
mide children, Roskies (1972, p. ix) found it “both more important and
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harder than usual to keep the pledge of confidentiality.” In populations
where participants are difficult to find or to enlist, the inadvertent dis-
closure of identities can cost the trust of and future access to an entire
community.

Videotaped data collection increases the need to guard confidential-
ity carefully, because there is no simple way to mask identity. For this
project, potential participants were asked to sign a consent form to cover
research participation, where only those on the research team would
have access to their videotapes. If participants were willing to have tapes
shown to broader audiences for educational purposes, a second clause to
that effect required an additional signature. Even with this consent, an
ethical issue arises in showing tapes as “negative examples.” (There may
also be a legal issue of guarding participants’ reputations [Department of
Health and Human Services, 1991].) Our practice, in showing videotapes
for professional or parent–teacher–student groups, was never to show a
videotape as a negative example. Only positive interactions or “success-
ful” segments were to be viewed. Although there are some dangers of
distorting research findings by showing too positive a view, this can be
addressed in presentation of nonvideo data. We believed that showing
parents or children and then criticizing them would have been a nega-
tion of the trust implied in their consent to participate.

Revised federal regulations for the protection of human subjects con-
tain new provisions related to obtaining a child’s assent. “In determin-
ing whether children are capable of assenting, the IRB (Institutional Re-
view Board) shall take into account the ages, maturity, and psychological
state of the children involved” (Department of Health and Human Ser-
vices, 1991, p. 16). As in research with children (Thompson, 1990), it
may be especially important to develop clear explanations of research
procedures and sensitive debriefings for populations of adults with lim-
ited experience or sophistication.

Conclusion

The analyses presented in the following chapters are based on rare lon-
gitudinal data collected from deaf/hard-of-hearing infants with either
hearing or deaf parents. This design offers a unique opportunity to in-
vestigate developmental processes important not only to those interested
in deafness but also to those broadly concerned with child development.
Chapters 1, 2, and 3 provided a view of the wide-ranging scope and ef-
fort required to collect and analyze the data in the remainder of this vol-
ume. A major contribution came from the eighty participating families
whose dedication to the project made this book possible.
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4
Mother–Infant Behaviors at 
6 and 9 Months

A Microanalytic View

Lynne Sanford Koester, Meg Ann Traci, Lisa R. Brooks, 
Andrea M. Karkowski, and Sybil Smith-Gray

The infant’s world is centered on caregivers—purveyors of the warmth,
nourishment, and social experiences that provide physical comfort

and emotional satisfaction from the earliest days and months of life. For
deaf infants, the world is perceived primarily through vision (though 
tactile/kinesthetic experiences also play an important role), and it is im-
portant for their caregivers to adapt to this basic fact. For parents who
can hear, especially those who decide to use sign language, many be-
haviors linked to vocal face-to-face communication will be modified to
accommodate a visual-gestural language. New methods of eliciting and
maintaining attention through other sensory channels will be incorpo-
rated into their communicative repertoire, sometimes unconsciously and
intuitively but at other times requiring awareness and conscious practice
(Swisher, 1984, 2000; Spencer, Bodner-Johnson, & Gutfreund, 1992;
Spencer & Meadow-Orlans, 1996). For parents who are deaf, these vi-
sual skills are already in place but interaction with a hearing infant may
produce in them a sense of discomfort similar to that of the hearing par-
ent with a young deaf child.

In this chapter, our first window into the world of deaf infants, we
examine the face-to-face interactions of mothers and infants. In most
Western cultures, face-to-face encounters between parents and infants
are frequent, commonplace occurrences. They provide opportunities to
observe the mutual influences or reciprocal effects so important to con-
tinued parent–infant exchange. Behaviors typical of each partner, such
as maintaining or breaking eye contact, “motherese” adaptations in lan-
guage behavior, touching and comforting, infant cooing, babbling, or self-
regulation, and expressions of joy or displeasure, are indices of mutual
affective and dyadic synchrony (Brazelton, 1982; Stern, 1985; Papous̆ek



& Papous̆ek, 1987; Isabella & Belsky, 1991; Koester, 1995; Crandell,
Fitzgerald, & Whipple, 1997).

Maternal responsiveness to the infant’s behaviors was investigated
because this is an important component of successful interactions and
fosters the infant’s emerging sense of self as a competent social partner
(Traci & Koester, 2003). Hearing parents with deaf infants may rely heav-
ily on vocal productions in response to the infant’s signals. When an in-
fant has a hearing loss, access to this prominent feature of most early in-
teractions is limited. Although this might lead to some variations in the
usual interactive patterns, it is possible that both partners will adapt and
compensate successfully by relying more heavily on other communica-
tive modalities. However, in the absence of concurrent or supplementary
use of other modalities when reinforcing the infant’s visual attention, re-
sponding to positive social bids, or comforting distress, otherwise appro-
priate vocal responses may be ineffective.

Parents may be motivated and perhaps even preadapted to accom-
modate an infant’s needs. However, there may be factors that either 
facilitate or inhibit these modifications. For example, the infant plays a
crucial role in eliciting interaction, signaling readiness or fatigue, and 
providing feedback and reinforcement to the caregiver (Brazelton,
Koslowski, & Main, 1974; Field, 1978; Morales, Mundy, & Rojas, 1998;
Tamis-LeMonda, Bornstein, & Baumwell, 2001). The infant’s behaviors
help to shape the responses of the adult partner, whose contingent re-
sponses in turn support the infant’s developing awareness of self-
efficacy.

The research strategy of incorporating a Still Face episode (in which
the mother is instructed to be unresponsive for a short period of time)
makes it possible to observe the infant’s responses to mild stress, and to
draw inferences about the infant’s awareness of social expectancies (Tro-
nick et al., 1978; Tronick, Ricks, & Cohn, 1982; Ellsworth, Muir & Hains,
1993; D’Entremont & Muir, 1997). This interruption of the expected se-
quence of social interchange elicits the infant’s coping strategies, which
may include increased efforts to reengage the mother, self-regulatory or
comforting behaviors, and in many cases heightened negativity (Carter,
Mayes, & Pajer, 1990). Researchers have found a predictable sequence
of infant reactions, often beginning with a positive greeting, then a brief
turning away, with periodic referencing of the mother’s behavior, and
gradually diminishing efforts to recruit her response or to “repair” the
interaction (Murray & Trevarthen, 1985; Mayes & Carter, 1990; Stack &
Muir, 1990; Stifter & Moyer, 1991; Weinberg & Tronick, 1991). Soon the
infant stops smiling altogether and consistently looks away from the
mother’s face (Gusella, Muir, & Tronick, 1988; D’Entremont & Muir,
1997).

Over time, the infant develops increased competence for coping with
such minor disruptions, gradually using more sophisticated and efficient
means of communicating desires and responses to social partners. Re-
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peated experiences with sensitive and responsive caregivers, who pro-
vide feedback that the infant’s behaviors are effective, are essential to the
infant’s continued motivation and success as a social partner.

One adaptation necessary for a deaf child involves shifting visual at-
tention from communicator to the object under discussion. Visual at-
tention generally is an important skill for deaf children to master, and
one to be investigated in our data. Conversely, mothers must wait for
their infant to look back to them before signing or responding to the
child’s focus of attention. This ability to coordinate gaze patterns is of
particular significance for a deaf child, who relies on vision for dual pur-
poses: receptive language and exploration of the physical world (Wax-
man & Spencer, 1997).

By looking to deaf parents with deaf children, one can find models
of intuitive parenting that may lead to important insights for hearing par-
ents and for early intervention specialists. Even “oral” deaf parents not
using any formal sign system appear to unconsciously facilitate the child’s
access to parental language input by incorporating gestures extensively
when interacting with their deaf children (de Villiers, Bibeau, Helliwell,
& Clare, 1989; Petitto, 2000). Deaf parents often incorporate strategies
not typical among hearing parents; as a result, they appear to display re-
sponsive and contingent interaction patterns (Spencer, Bodner-Johnson,
& Gutfreund, 1992).

This chapter reports results from a large number of analyses com-
pleted for 6- and 9-month-old infants during face-to-face interactions
with their mothers. Interactive behaviors of both members of the dyads
are described, including tactile, visual, and auditory modalities or sen-
sory channels.

Methodology

Participants

Analyses of maternal and infant vocal and nonvocal behaviors are
based on videotaped interactions between sixty-nine 9-month-old in-
fants and their mothers: Dd � 14; Hd � 21; Dh � 14; Hh � 20. Thirty-
six of these same infants were also observed during similar interac-
tions at age 6 months: Dd � 10; Hd � 5; Dh � 11; Hh � 10. Analyses
of maternal tactile behaviors were based on twenty-three mothers:
Dd � 6; Hd � 5; Dh � 6; Hh � 6. Analyses of maternal responses to in-
fants’ gaze averts were based on forty mothers, evenly divided among
the four groups. Videotapes were coded separately for mothers’ and
infants’ vocal and nonvocal behaviors, using a microanalytic coding
scheme adapted from the Monadic Phase system (Tronick, Als, &
Brazelton, 1980). Separate coding systems were devised for tactile and
eye-gaze behaviors.
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Data Collection

Methods are described in Chapter 3. Briefly, they involve three episodes
of mother–infant interaction: in episode 1, the mother is instructed to
“play” with her baby for 3 minutes. In episode 2, she is instructed to sit
without moving, with a “Still Face,” for 2 minutes, returning to normal
play in episode 3.

Coding

Infants’ and mothers’ vocal and nonvocal behaviors were coded sepa-
rately. Infant vocal behaviors included laugh; positive/non-fussy vocalizations
(e.g., cooing, babbling, “raspberries”1); cry (prolonged, rhythmic and spas-
modic); and quiet. Nonvocal behaviors included rhythmic activity (e.g., cy-
cling feet, kicking, waving arms, closing/opening fists); positive/negative af-
fect (e.g., smile, grimace, frown); neutral/observe; self-regulation (e.g., suck
thumb/fingers, rock, twirl hair); signal-reach (e.g., point, reach, lean or
wave to mother); look at mother, look away from mother (toward self or sur-
roundings).

Mothers’ vocal behaviors included: laugh; vocal play (game routines
like Pat-a-Cake, songs, nursery rhymes, tongue clicks, raspberries); talk
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Figure 4-1. After 3 minutes of normal play, mothers were asked to sit without
moving with a “Still Face” for 2 minutes. Some babies were eager to reengage
with their mothers, like the one depicted here. The child was unable to main-
tain her composure and broke into a broad smile. (Illustration by Liz Conces
Spencer)



to infant (“babytalk” or “motherese” register, questions or commentary
about the infant’s behavior or surroundings); and imitation of baby’s vo-
calizations. Nonvocal maternal behaviors included games (such as peek-a-
boo, tickling or nuzzling); smile; exaggerated facial expression (e.g., mock
surprise or anger, raising or knitting eyebrows); visual/gestural activities
(signing, finger play, finger spelling, shaking or nodding head, pointing);
look at baby; and waiting (neutral/observe only—no other tactile or visual
activity).

For a subset of mothers, two additional behaviors were coded (ten
dyads from each group were chosen from those whose videotapes were
of the best quality for positioning of mother and infant to allow for these
analyses):

1. Tactile behaviors, including passive contact (point of contact does
not change for at least 1 second, and mother is not moving any
part of child); active/moving (tapping, stroking, or moving the
point of contact on the child’s body); active/passive combination
(with one hand passive and the other active). Location, inten-
sity, and duration of contact were also coded.

2. Mothers’ reactions to their infants’ gaze aversions, including 
observing/waiting (for at least 1 second); vocal response; tactile/
vibratory response; visual response (e.g., gesture/sign within the
child’s visual field).

Both the frequency and the duration of these behaviors were recorded.
For this chapter, however, the discussion will usually focus on one or
the other.

Interrater Reliability

For the overall microanalytic coding, one complete episode for each of
twelve infants and ten mothers was recoded by a second observer for the
purpose of calculating reliability. Thus, 5% of the total infant video time
and 6.5% of the total mother video time were coded twice.

Agreement was based on Pearson product-moment correlation co-
efficients between the two coders, for both durations and frequencies of
each behavioral category, with mean correlations of .90 for infant be-
havior durations, .81 for infant behavior frequencies, .82 for mother be-
havior durations, and .80 for mother behavior frequencies.

Coders were randomly assigned videotapes from both groups of sub-
jects to minimize the likelihood of identification of the infants as either
deaf or hearing. However, because some infants were wearing hearing
aids during the observations, and because some mothers were using sign
communication, it was not always possible to mask the hearing status of
the participants. (Reanalyses comparing a subgroup of infants whose
hearing aids were visible to those without hearing aids revealed no sig-
nificant differences.)
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Statistical Analyses

For mother and infant vocal and nonvocal behaviors, multivariate analy-
ses of variance (MANOVAs), followed by Tukey’s Honestly Significant
Difference (HSD) post hoc analyses, were performed, using a 4 (group)-
by-3 (episode) repeated-measures design. For maternal tactile contact be-
haviors, repeated-measures analyses of variance (ANOVAs) were applied
to explore age differences using a 4 (group)-by-2 (age) design, with data
collapsed across the two interaction episodes.

Only behaviors with significant results either at 6 months or at 9
months are reported in the following tables, which have been simplified
to make the data more accessible.

Results and Discussion

Infant Behaviors at Ages 6 and 9 Months

Previous Still Face studies have shown that infants typically exhibit be-
havioral changes across the three episodes (normal play, mother unre-
sponsive, normal interaction resumed). More negative infant behaviors
are expected when mothers are unresponsive, and these behaviors may
continue when normal interaction resumes, especially if dyads have a
history of interactive difficulties.

Similarities Across Groups of Infants. In our data, all four groups of
infants, both at age 6 months and at 9 months, spent more time dis-
playing negative affect and vocalizations during the Still Face episode
than during the other episodes, as was expected. (See Table 4-1. Because
groups did not differ, combined means of the four groups are shown in
this table.) There was less smiling and more struggle/protest during that
episode than in the others, although struggle/protest remained quite el-
evated in the final interaction episode. Self-regulation behaviors were
somewhat higher in the Still Face episode at 6 months, but only at 9
months was self-regulation significantly different across episodes, in-
creasing during Still Face and continuing during episode 3.

Changes in gaze behaviors (both looking at and away from mother)
also differed across the three episodes in expected ways for all the groups.
Frequency of looking away from mother increased for all four groups of
children from 6 to 9 months, and this was especially true when moth-
ers were nonresponsive during the Still Face episode (see Table 4-2).

Therefore, the four groups of infants reacted like infants reported in
previous studies. They showed effects of stress during the Still Face pro-
cedure through increased negative vocalizations, struggle/protest behav-
iors, and decreased smiling. At 9 months, these behaviors were accom-
panied by increased attempts at self-comforting or self-regulation
behaviors. Self-regulatory behaviors represent an effort to contain re-
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flexive or affective responses to stress, overstimulation, or displeasure
(Lipsitt, 1983, 1990; Kochanska, Coy & Murray, 2001; Trevarthen &
Aitken, 2001).

Some of these stress-related effects continued into the following in-
teraction episode. In addition, infants showed a pattern of increasing
changes in gaze with age, being less likely to look unwaveringly at their
mothers than before. This tendency to look away and then briefly back
at mother was especially evident during the Still Face episode when
mothers were not actively interacting with the babies (see Table 4-2).

Group Differences: Gaze Behaviors. Despite these group similarities,
the hearing status of the infants and their mothers was associated with
significant behavioral differences. Visual fixation and following are
among the most sophisticated of infant behaviors from the early months
of life, “acts . . . that are both intentional and subject to [the child’s] con-
trol,” enabling him or her to construct “an on-off system that can easily
modulate or eliminate external sensory input” (Robson, 1967, pp. 13–14).

Gaze behaviors differed across groups in some potentially important
ways (see Table 4-2 above). At 6 months, both groups of infants with
deaf parents (Dd, Dh) had more “looks to mother” and “looks at other”
than did the two groups with hearing parents (Hh, Hd). This suggests
that the first two groups were switching their gaze to and from mother
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Table 4-1. Infant behaviors at 6 and 9 months: Smile, struggle/protest, self-
regulation. Episodes 1–3 (Normal Interaction, Still Face, Normal Interaction)
(mean frequency or duration)1

Episode 1 Episode 2 Episode 3

Age 6 Months, N � 36

Smilea* 2.8 1.8 2.5
Struggle/Protestb*** 4.0 24.8 24.3
Self-regulationb 10.8 15.5 9.3

Age 9 Months, N � 69

Smilea*** 4.3 2.3 3.0
Struggle/Protestb*** 8.0 21.8 19.8
Self-regulationb*** 6.8 10.8 12.5

1Because no significant group differences existed for these variables, values for the four groups were
averaged.

aFrequency.

bDuration in seconds.

*p� .05.

***p � .001.



more often than the latter two groups. At 9 months, a different pattern
is seen, with Hh infants making more frequent looks to mother and to
“other” compared to the three other groups. It is not clear why the pat-
terns would diverge at these two ages, but it should be noted that the 9-
month difference (between Hh and the three other groups) is greater
than differences at 6 months. It is tempting to speculate that the lesser
gaze shifting for the three groups of dyads with a deaf member reflects
infants’ increasing responsiveness to visual signals from their mothers.
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Table 4-2. Infant gaze behaviors, 6 months and 9 months: Look at mother,
look at other: Episodes 1–3 (Normal Interaction, Still Face, Normal
Interaction), four groups (mean frequency)

Episode 1 Episode 2 Episode 3

Age 6 Months

Look at motherG*E*

Dd 5.2 7.1 5.6
Hd 2.0 5.4 3.4
Dh 5.6 6.6 6.6
Hh 3.4 4.8 3.3

Look at otherG*

Dd 4.3 6.0 5.0
Hd 1.6 3.8 3.4
Dh 4.9 5.7 5.2
Hh 3.1 3.9 3.6

Age 9 Months

Look at motherG***E*

Dd 6.5 7.0 3.8
Hd 6.4 5.9 5.8
Dh 6.1 7.1 6.0
Hh 9.3 10.0 9.3

Look at otherG***E***

Dd 4.4 6.5 3.6
Hd 6.6 5.5 4.9
Dh 4.3 5.8 4.8
Hh 8.0 9.2 7.1

GGroup.

EEpisode.

*p � .05.

***p � .001.

Dd � Deaf mother, deaf infant. N � 10 @ 6 mos., 14 @ 9 mos.

Hd � Hearing mother, deaf infant. N � 5 @ 6 months, 21 @ 9 mos.

Dh � Deaf mother, hearing infant. N � 11 @ 6 mos., 14 @ 9 mos.

Hh � Hearing mother, hearing infant. N � 10 @ 6 mos., 20 @ 9 mos.



Infants’ Physical Activities. Other significant group differences are sum-
marized in Table 4-3 where the data show that groups of infants differ
significantly in the duration of their repetitive physical activities at age 6
months and also at 9 months. At 6 months, both groups of infants with
hearing mothers (Hd and Hh) engaged in these activities more during
the first interaction than during the Still Face (second) episode, whereas
infants with deaf mothers increased these activities during the Still Face
episode. At 6 months, infants in unmatched dyads (Hd and Dh) increased
their time in rhythmic activity during the second interaction (episode 3),
when those in the two other groups (Dd and Hh) decreased the time
spent in repetitive physical activities. It is also notable that hearing in-
fants with hearing mothers spent the least amount of time in these be-
haviors during all the episodes at 9 months.

Differences at 9 months are also seen in the frequency of signal/reach
behaviors. These were most often produced by the Hh infants in all three
episodes, with Dd infants next most likely to produce them during the
first two episodes (although not during the third episode when interac-
tion was resumed). This type of behavior is important because it is a clear
and easily understood request for interaction and one that is difficult for
adults to ignore.

Positive/Negative Vocalizations. Productions of positive and negative
vocalizations also differed across groups (see Table 4-3). Although neg-
ative vocalizations were relatively rare at 6 months, the frequency of
their production increased across the episodes for the Hd children, while
there was a striking peak in production for Dh infants during the Still
Face episode compared to the other episodes. A fairly flat profile is seen
for the Dd and Hh infants, with a very low initial production of nega-
tive vocalizations maintained across episodes. At 9 months, the duration
of positive vocalizations was longest for Dh children during all three
episodes. Thus, the vocal productions of hearing (Dh) children did not
seem to be limited by their mothers’ hearing status.

Mothers’ Behaviors

These infant behaviors were occurring in an interactive context and were
intimately entwined with those of their mothers. Thus, maternal behav-
iors were expected to differ across groups not only because of differences
in mothers’ hearing status, but also because their interactive behaviors
were likely to be modified for infants’ needs and responses to varied sig-
nals, messages, and modalities. In fact, more differences were found
across groups for mothers than for infants. However, similarities also ex-
isted for the mothers.

Similarities Across Groups of Mothers. No group differences were seen
at either 6 or 9 months in mothers’ productions of nonvocal game rou-
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Table 4-3. Infant behaviors at 6 months and 9 months: Repetitive activity,
signal/reach, positive vocalizations, negative vocalizations, episodes 1–3
(Normal Interaction, Still Face, Normal Interaction), four groups (mean
frequency or duration)

Episode 1 Episode 2 Episode 3

Repetitive Activityb

Age 6 monthsG�E*

Dd 44.4 65.3 58.5
Hd 79.9 42.2 52.1
Dh 60.2 72.8 75.2
Hh 70.5 60.7 54.1

Age 9 monthsG*** E**

Dd 29.2 52.3 34.2
Hd 31.5 47.0 32.1
Dh 51.5 48.7 49.5
Hh 18.6 20.6 17.6

Signal/Reacha

Age 9 monthsG*** G�E**

Dd 6.4 5.4 4.2
Hd 4.3 3.9 4.7
Dh 3.7 4.6 4.5
Hh 7.9 10.3 9.0

Negative Vocalizationsa

Age 6 monthsE* G�E*

Dd .9 1.1 1.2
Hd .5 1.5 2.3
Dh .8 4.1 1.8
Hh 1.1 1.1 1.0

Positive Vocalizationsb

Age 9 monthsG*

Dd 21.4 13.9 18.5
Hd 10.4 15.3 15.4
Dh 24.2 26.7 20.4
Hh 19.1 11.7 6.8

aFrequency.

bDuration in seconds.

GGroup.

EEpisode

G�EGroup-by-Episode.

*p � .05.

**p � .01.

***p � .001.

See Table 4-2 for group definitions and Ns.



tines, laughter, or imitation of baby’s vocalizations. At 6 months, moth-
ers did not differ in the frequency of their smiles or the duration of their
passive observations. At 9 months, mothers did not differ in production
of exaggerated facial expressions. In addition, all groups of mothers 
increased moderate or high-intensity tactile contacts and touches of
medium duration from the first to the second interaction episode at 6
months. They increased touch to arms or hands from first to second in-
teraction episode at 9 months, perhaps as an additional form of reassur-
ance or intuitively adding modalities to reinitiate interaction.

Group Differences: Mothers’ Facial, Visual-Gestural, and Vocal Behav-
iors. As Table 4-4 indicates, mothers differed at 6 months in frequency
of production of exaggerated facial expressions and in visual-gestural be-
haviors. In each case, not surprisingly, both groups of deaf mothers pro-
duced more of these behaviors than did hearing mothers. As expected,
hearing mothers’ durations of talk/narrate were longer than those of deaf
mothers, but Dh mothers also produced significant amounts of this be-
havior. When vocal play was considered, the same pattern emerged.

When infants were 9 months old, hearing mothers produced more
frequent smiles, longer durations of talk/narrate, longer durations of pas-
sively observing their infants, and more vocal play (by Hd mothers only)
compared to deaf mothers. Deaf mothers of hearing infants also produced
significant durations of vocal play and somewhat more talk/narrate than
did Dd mothers. The frequency of visual-gestural behaviors was highest
for Dd mothers, followed by Hd, Dh, and Hh mothers. This set of group
differences underscores the effects of mothers’ primary language modal-
ity, but also shows modifications in behaviors of both Dh and Hd moth-
ers that accommodate their infants’ communicative needs. Deaf mothers
vocalize more to hearing than to deaf infants and, by age 9 months, hear-
ing mothers use more visual-gestural communications with deaf infants
than with hearing infants. This could reflect an important adjustment by
the hearing mothers with deaf infants, who may be better attuned at this
age to the heightened visual needs of their deaf child. Many babies in
this group had only recently been identified with a hearing loss, so their
hearing mothers perhaps needed the intervening months to modify their
own behaviors in subtle ways to meet the infant’s perceptual needs more
effectively.

Mothers’ Tactile Behaviors. Additional differences were found in
mothers’ tactile behaviors.2 As Table 4-5 illustrates, when infants were
6 months old, deaf mothers used more active/moving touches and
touches of short duration compared to hearing mothers. Perhaps these
behaviors are the early forms of the more formalized tapping behaviors
employed by deaf mothers to obtain the attention of their toddlers.

In addition, the 6-month pattern of frequency of passive touch dif-
fered across the groups: Dd and Hh mothers increased this behavior from

50 The World of Deaf Infants



the first to the second interaction episode, whereas Hd mothers and Dh
mothers (who had the lowest rate overall) decreased this behavior slightly
from the first to the third episode.

At 9 months, Hd mothers were most likely to employ touch involv-
ing moving the infant’s body or limbs with Dh mothers being next most
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Table 4-4. Maternal behaviors with infant 
(1) At age 6 months: Exaggerated face, Visual-
gestural, Talk/narrate, Vocal play, 
(2) At age 9 months: Smile, Talk/narrate, Visual-
gestural, Vocal play, Passive/observe,
Episodes 1 and 3, normal interaction (Mean
frequency or duration)

Age 6 Months

Exaggerated Facea* Visual-Gestural a***

Dd 3.0 Dd 9.0
Hd 1.0 Hd 1.5
Dh 3.5 Dh 6.5
Hh 1.0 Hh 1.5

Talk/Narrateb*** Vocal Playb***

Dd 6.0 Dd 6.0
Hd 35.0 Hd 45.0
Dh 20.5 Dh 18.5
Hh 49.5 Hh 63.0

Age 9 Months

Smilea*** Talk/Narrateb***

Dd 5.0 Dd 6.5
Hd 7.0 Hd 42.5
Dh 4.5 Dh 9.5
Hh 8.5 Hh 42.0

Visual-Gesturala* Vocal Playb**

Dd 7.5 Dd 6.5
Hd 6.0 Hd 29.5
Dh 5.0 Dh 22.0
Hh 4.0 Hh 15.0

Passive/Observeb**

Dd 26.5
Hd 47.5
Dh 22.0
Hh 38.0

aFrequency.

bDuration

*p � .05.

**p � .01.

***p � .001.

See Table 4-2 for group definitions and Ns.



likely. Finally, patterns of frequency of touches to infants’ head and face
at the first and third episode differed at 9 months, with increases seen
for Hd, Dh, and Hh mothers, but a decrease for Dd mothers. However,
this behavior occurred rarely for every group.

Responses to Infants’ Gaze Averts. Intriguing differences were also
found at 9 months in mothers’ reactions to their infants’ averting gaze
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Table 4-5. Maternal tactile contact with infant
(1) At age 6 months: Active/moving, Short
Duration, Passive, 
(2) At age 9 months: Moving body/limbs,
Touch to head/face, 
Episodes 1 and 3, normal interaction (Mean
frequency)

Episode 1 Episode 3

Age 6 Months

Active, Moving TouchG*

Dd 12.5 11.5
Hd 6.0 5.6
Dh 10.0 9.3
Hh 6.7 4.7

Short Duration TouchG*

Dd 6.3 5.2
Hd 5.0 1.6
Dh 5.2 3.3
Hh 1.8 1.8

Passive TouchG�E**

Dd 5.8 7.5
Hd 8.8 7.2
Dh 3.2 2.7
Hh 3.5 10.7

Age 9 Months

Moving Body/LimbsG**

Dd 3.3 5.5
Hd 10.8 11.4
Dh 8.5 6.5
Hh 4.0 6.2

Touch to Head/FaceG�E*

Dd 3.0 .8
Hd 2.2 2.4
Dh 1.0 2.0
Hh .5 2.7

GGroup.

G�EGroup-by-Episode.

*p � .05.

**p � .01.

N: Dd � 6; Hd � 5; Dh � 6; Hh � 6.



from them. Deaf mothers (Dd, Dh) were, of course, more likely than
hearing mothers to respond to this behavior with a visual strategy,
whereas hearing mothers (Hh, Hd) were more likely to react with a vo-
cal behavior (see Table 4-6). (This was most frequent for Hh mothers,
however.)

An analysis of the percentage of infant gaze averts to which moth-
ers made an active bid to regain attention showed the mothers in un-
matched hearing status groups (Hd, Dh) to be more likely to do this than
mothers in the other two groups. As a corollary, this means that deaf
mothers tended to wait patiently more often when their infants visually
explored the surroundings.

Some of these maternal differences were related to mothers’ hear-
ing status and habitual communication mode. However, on other mea-
sures, the match or absence of match in mother and infant hearing sta-
tus seemed to influence mothers’ behaviors. In at least some situations
(i.e., increased vocalization by Dh mothers; increased visual–gestural be-
haviors by Hd mothers), adaptive influences were evident. In other sit-
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Table 4-6. Maternal behaviors
during infant gaze aversions at
age 9 months: Visual, Vocal, Bid
for infant attention (Mean
frequency or percent)

Visual Response/Strategy*

Dd 4.7
Hd 1.3
Dh 4.8
Hh 1.4

Vocal Response/Strategy***

Dd .7
Hd 5.7
Dh 4.1
Hh 10.3

Bid for Infant Attention*

Dd 69%
Hd 93%
Dh 86%
Hh 76%

*p � .05.

***p � .001.

N � 10 per group.



uations (i.e., tendency to actively attempt to redirect infants’ attention),
it is not clear whether these differences were adaptive or indicated moth-
ers’ exaggerated concern with maintaining contact with their infants.

Conclusion

It is evident that during face-to-face interaction deaf mothers incorpo-
rate more varied forms of stimulation and in different modalities than
do hearing mothers, particularly when interacting with a 6-month-old
infant. These activities include smiling, highly animated facial expres-
sions, visual-gestural games and sign communication, and frequent, en-
ergetic tactile stimulation. However, this pattern changed somewhat at
9 months, at which point both groups of hearing mothers increased smil-
ing and group differences in frequency of behaviors decreased.

Although the deaf mothers provided more frequent multimodal in-
put (especially in the variety of their facial expressions and tactile com-
munications), their infants engaged in more frequent repetitive physical
activity such as kicking their legs, rhythmically extending and flexing
their arms and hands. One interpretation of this finding is that the ap-
parent similarity in mother and infant activity level, broadly defined, in-
dicates an “attunement” similar to that described by Stern (1985). Al-
though directionality cannot be assumed, it appears that deaf mothers
and their infants share or match each other’s level of physical engage-
ment during these early face-to-face interactions. Because the deaf moth-
ers are frequently signing to their infants, the infants may be respond-
ing to this communication in a “mirroring” fashion by frequently moving
their hands and arms. If this infant movement is sensed and responded
to by parents, such activity may become the precursor to sign commu-
nication regardless of an infant’s hearing status; this is because hearing
infants who are born into these deaf families are likely to grow up us-
ing sign language within the home even though they may also learn spo-
ken language.

Our videotapes provide vivid examples to illustrate this point. In
one case, a deaf mother responds to an infant who is waving his 
hands by signing to the baby, “Wow, you’re signing so fast! You’re
learning to sign!” In another example, a deaf mother observes her in-
fant, hand outstretched, opening and closing her fists repeatedly in a
pattern quite similar to that of American Sign Language; the mother
signs back “Milk? Do you want your milk? Are you trying to sign
‘milk’?”

It is also interesting that infants with deaf mothers display the most
repetitive physical activity during the Still Face episode, compared to their
behavior during the interaction episodes. Possibly the highly active and
animated interactive displays by the deaf mothers are more entertaining
and engaging for infants; if so, then the Still Face episode in which the
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mother is no longer responding may represent a greater deviation from
that which the infant has learned to expect, therefore eliciting a more
vigorous response.

Contrary to expectation, results for infants rather than mothers show
a greater number of correlations among individual behaviors from one
age of observation to the next. The implication of this finding is that
mothers of young infants are continually responding to the changing be-
havioral repertoire of the child: as the infant develops and the forms of
certain behaviors evolve, parents adapt or refine their own interactive
behaviors accordingly. The consistency seen in infant behaviors is most
likely a reflection of temperament characteristics, which have been
shown to be relatively stable over time. It is also of interest that the deaf
babies with deaf mothers are the ones who exhibit the most stability in
their behaviors. For this group, significant positive correlations are found
for frequency of smiling and of looking at self; duration of looking at
other and of repetitive physical activity both approach significance for
this group when correlated from age 6 to 9 months. No other dyadic
group had more than one significantly correlated behavior across the two
observations.

Finally, it must be emphasized that although many differences ex-
isted among the four groups of mothers and infants, there were even
more similarities in their behaviors. Evidence shows that hearing moth-
ers with deaf infants are adapting to their infants’ hearing loss, increas-
ing their use of visual-gestural input from 6 to 9 months, while con-
tinuing to utilize the vocal signals that are habitual to them (but also
supported by most early intervention specialists who recommend “speech
plus sign” for deaf babies). Although the hearing status of infants and
their mothers is an important behavioral influence, there are a myriad
of other factors. Two of these, infant temperament and maternal inter-
pretation of temperamental tendencies, are discussed in the following
chapter.
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1. Raspberries are sounds made by blowing through pursed lips.
2. Tactile Contact Interrater Reliability. Six videotapes (26% of total sam-

ple) were randomly selected to be coded by each of two observers and compared
for interrater reliability. Results indicated mean scores of 85% agreement for type
of contact; 98% for location of contact; and 77% for intensity of contact.
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5
Interactions of Hearing Mothers and 
9-Month-Old Infants

Temperament and Infant Stress

Lynne Sanford Koester and Kathryn P. Meadow-Orlans

An infant’s unique characteristics, such as irritability and adaptability,
influence the interactive patterns of parent–infant dyads from birth

onward. Often referred to as “temperament,” this constellation of reac-
tions to environmental cues has particular significance for a child with a
disability (Chess & Thomas, 1996). “Temperament is a way of seeing the
child as bringing unique social contributions to the world” (J. E. Bates,
1987, p. 1101). Temperament as a concept was effectively barred from
scientific discourse for decades, when psychologists emphasized the role
of the environment in human development. This prohibition was
breached by “[t]he intellectual courage of Alexander Thomas and Stella
Chess [1977], who introduced the idea of infant temperament in the late
1950s” (Kagan, 2001, p. 45). Prolonged debates about Difficult and Easy
temperamental differences recur, and these often continue to be based
on disagreements about the relative importance of “nature” and “nur-
ture” (J. E. Bates, 1987, 1994; Belsky & Rovine, 1987; Goldsmith et al.,
1987; Calkins & Fox, 1992). Some researchers have identified relation-
ships between temperament and autonomic activity, noting the impact
of an infant’s self-regulatory abilities on processes such as selective at-
tention and social interactions (Huffman et al., 1998).

Thomas and Chess (1977, Chess & Thomas, 1996) emphasize that
temperamental characteristics are evident early; they consist of behav-
ioral tendencies that are constitutionally derived and influence subse-
quent development because they shape early social relationships. By com-
bining ratings of individual behaviors (e.g., distractibility, activity level,
intensity of response, general mood, predictability), Thomas and Chess
derived three general categories of temperament, which they refer to as
“Easy,” Difficult,” and “Slow-to-Warm-Up.” (In an effort to portray each
style as having potentially positive qualities, the term “Exuberant” is some-



times being used now instead of the more negative term “Difficult.”) Buss
and Plomin (1984) took a more biological approach, emphasizing the
child’s general level of activity, energy, and tempo. They agreed, how-
ever, that these characteristics have significant consequences for the qual-
ity of early social interactions and are not immutable.

Differences in infant and maternal temperament are either explicit
or implied in much of the research on mother–infant interactions. An
important theme in recent developmental research is the degree to which
parent and infant respond to and influence the other’s behavior or con-
tribute to dyadic interaction. This bi-directional influence has been doc-
umented in studies of normal (nondepressed) mothers and their infants
(Brazelton, Koslowski, & Main, 1974; Tronick, Ricks, & Cohn, 1982) as
well as in studies of infants and depressed mothers (Cohn, Matias, Camp-
bell, & Hopkins, 1990).

Individual temperament patterns can have either a positive or a neg-
ative influence on a child’s psychological development, regardless of a
disability (Chess & Thomas, 1996). In the case of a Difficult or an Easy
child the attitudes and responses of adults toward these temperamental
expressions influence the direction and nature of that child’s develop-
ment. Furthermore, as with all children, a difficult child with a disabil-
ity “is at greatest risk for evoking aversion in others. . . . New situations,
people, and routines evoke withdrawal and protest [from the child], and
adaptation takes a long time. . . . [W]hen stresses occur, stormy interac-
tions are all too likely” (Chess & Thomas, 1996, p. 175).

Parental Responsiveness to Infant Signals

Some research suggests that disturbance in early nonverbal communica-
tion (such as difficult-to-read infant signals, or lack of responsiveness to
caregivers’ bids) may be important markers of interactional difficulties
between parent and child, and they may presage future emotional prob-
lems (Mundy & Willoughby, 1996). Others (e.g., Papous̆ek, Papous̆ek,
Suomi, & Rahn, 1991) have suggested that, alternately, a disturbance in
the parent–child relationship may itself have a negative effect on early
nonverbal communication. In either case, the situation may be exacer-
bated by a child’s disabling condition.

Parents must perceive and interpret the infant’s signals accurately if
they are to respond appropriately. If the infant’s cues are muted or am-
biguous, communicative failures are more likely. That is, parents’ re-
sponses are more likely to be based on inaccurate interpretations of the
infant’s signals:

[M]isread signals may be particularly problematic for interactions with in-
fants and children who have developmental delays, as the affective ex-
pressions of such children may be more difficult to discern. . . . Parents of
children with developmental delays . . . have been shown to be more di-
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rective in terms of the types of communications with their children as well
as in the timing or contingency between child and parent behavior. (Walden
& Knieps, 1996, p. 31)

Misread signals may also be more likely for mothers of deaf infants,
and these miscues might contribute to the “directive” behaviors often at-
tributed to these mothers (see Spencer & Gutfreund, 1990, for a review).
Parental observations of their child’s day-to-day behavior lead to a gen-
eral perception of the child as Easy or Difficult. If the identification of an
infant’s hearing loss is particularly stressful, a Difficult child may make an
already fragile relationship even more vulnerable.

Chapter 4 reviewed in detail the analyses of mother–infant patterns
of face-to-face interactions at ages 6 and 9 months. Here, some of the 9-
month interaction data are related to mothers’ perceptions of their in-
fants as generally of Difficult or Easy temperament. Because temperament
data were not collected from the two groups of deaf mothers, this dis-
cussion includes only hearing mothes, groups Hd and Hh.

Methodology

Participants

Data were analyzed from thirty-eight hearing mothers and their 9-
month-old infants, nineteen who are deaf (Hd) and nineteen who are
hearing (Hh).

Procedures

Here, two measures of infant behavior are related to maternal judgments
of child temperament. Thus, three variables are described: child repeti-
tive activity, child gaze avert, and maternal response to a questionnaire
assessing parenting stress.

Infant Behaviors During Face-to-Face Interaction. Data collection and
coding procedures are described in Chapters 3 and 4. Infants’ Repetitive
Activity (e.g., cycling feet, kicking, waving arms, closing/opening fists,
rocking) is utilized here to differentiate those with varying levels of ac-
tivity during interactions with mothers. Gaze Avert (Look Away from
mother) is the second infant behavior, indicating infant visual attention
to the mother or to the environment in general. Because heightened or
reduced infant Repetitive Activity and Gaze Avert could be expected to dif-
ferentiate Difficult and Easy babies, these two behaviors were selected for
this analysis.

Maternal Perceptions of Infants’ Characteristic Behaviors. The Par-
enting Stress Index (PSI) (Abidin, 1986) was completed by hearing moth-
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ers only, after the 9-month laboratory visit. (The resources for translat-
ing the PSI into ASL on videotape were not available, and it was decided
that deaf mothers’ responses to a lengthy English-language questionnaire
would produce data of questionable validity.) The Child Domain, used
for this analysis, contains six subscales: Adaptability, Acceptability, Mood,
Demandingness, Reinforces Parent, and Distractibility/Hyperactivity. Al-
though this was not specifically designed as a measure of temperament,
according to its author (Abidin, 1986) it is based on Thomas and Chess’s
(1977) earlier work. A Child Domain total score was created by sum-
ming the six subscale scores. Infants whose scores were above the me-
dian for their group (Hd or Hh) were defined as Difficult; those with scores
below the group median were defined as Easy.

Results

Infant Behaviors by Hearing Status

Analysis of the mean durations of time spent in Repetitive Activity by in-
fants in the two groups during each episode revealed that deaf infants
with hearing mothers engaged in significantly longer durations of these
activities when compared to hearing infants with hearing mothers [F
(1,34) � 10.94; p � .001]. These rhythmic activities increased signifi-
cantly for the deaf infants during the Still Face episode [t (38) � 2.37;
p � .05].

The frequency of Gaze Averts by infants in each group was also com-
pared during the three observation episodes. Results indicate that hear-
ing infants looked away from their mothers significantly more often than
did the deaf infants [F (1,34) � 7.76; p � .01].

Parenting Stress Index (Child Domain)

The only variable on which perceptions of mothers with deaf or hearing
infants differed significantly on the PSI was the subscale “Distractibil-
ity/Hyperactivity.” In this case, Hd infants were perceived as being more
distractible or hyperactive than were their Hh counterparts [t (38) � 2.22;
p � .05].

Infant Behaviors by PSI Scores: Difficult versus Easy Babies
Repetitive Activity was analyzed with the two groups of babies divided into
those perceived as Difficult or Easy by their mothers. The Hd infants per-
ceived as Difficult by their mothers engaged in significantly more Repeti-
tive Activity during the first interaction episode compared to the three
other subgroups: Easy deaf infants (Hd), Easy and Difficult hearing (Hh)
infants [F (3,34) � 6.37; p � .01] (see Fig. 5-1).

During the Still Face episode however, Repetitive Activity of the Easy
Hd babies increased to the level of the Difficult Hd infants, while all Hh
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babies exhibited significantly less repetitive activity than either Hd sub-
group [F (3,34) � 4.08; p � .01]. This pattern was consistent through the
final normal interaction period, although differences were not significant.
Both Hd and Hh Difficult babies looked away from their mothers more
frequently during episode 1, compared to the two groups of Easy babies
[F (3,34) � 3.94; p � .05] (see Fig. 5-2).

The Difficult hearing infants continued this high level of gaze aver-
sion during the Still Face episode [F (3,34) � 8.30, p � .001], but the Dif-
ficult Hd babies actually decreased their gaze aversions to the levels of the
Easy babies during the episode of maternal nonresponsiveness (Still Face).

Discussion

Repetitive physical activity may be a response to interactive stress, par-
ticularly for infants who are deaf. If this interpretation is correct, it ap-
pears that the Difficult deaf infants may be experiencing some degree of
stress during normal play interactions with their hearing mothers. By
contrast, the Easy deaf babies, like both groups of hearing infants, ex-
hibited relatively low levels of physical activity during the first episode
of face-to-face interaction with their mothers. However, during the Still
Face episode, the physical activity level of the Easy Hd babies rose sharply
(compared to that of the Difficult Hd babies), whereas physical activity
remained the same for both groups of hearing infants. Although physi-
cal behaviors declined somewhat when maternal interaction returned to
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Figure 5-1. Repetitive physical activity by Difficult and Easy deaf and hearing in-
fants.



normal in episode 3, this activity by deaf infants continued to be higher
than that of the hearing babies. These findings suggest that even the tem-
peramentally calm Hd infants may find it more difficult to recover from
stress or harder to calm themselves after emotional upsets.

A number of researchers have reported a higher incidence of im-
pulsive behaviors among older deaf children, compared to those with
normal hearing (e.g., Altshuler et al., 1976; R. I. Harris, 1978; Meadow,
1984; Mitchell & Quittner, 1996). These results are usually explained as
a response to the absence of elaborated communication between chil-
dren who are deaf and their hearing parents. Such an interpretation is
bolstered by several studies reporting that children who are deaf and have
signing deaf parents do not exhibit the same behavioral problems com-
monly reported among children who are deaf and have hearing parents
(Weisel, 1988; Calderon & Greenberg, 1993).

The results reported here, however, suggest that heightened physical
excitation in response to stress can be observed in deaf children even be-
fore the age of language acquisition. It is of particular interest that this
heightened activity is also associated with hearing mothers’ perceptions of
these infants as Difficult. Whether Difficult temperament reflects an innate
biological tendency or is a response to environmental stimuli is a question
that cannot be addressed with these data. Nevertheless, it is clear that an
infant’s predispositions play an important role in shaping caregiver re-
sponses and perceptions of a child’s “soothability” and adaptability.
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Figure 5-2. Frequency of gaze aversion by Difficult and Easy deaf and hearing in-
fants.
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Calkins and Fox (1992) report a relationship between maternal as-
sessment of hearing infants’ activity level at 5 months and attachment
classification at 14 months (insecure/avoidant infants were rated by
mothers as being most active). However, no relationship was found be-
tween physiological measures (vagal tone and heart period) at 2 days, at
5 months, or at 14 months and attachment classification at 14 months
(Calkins & Fox, 1992). Cohn, Campbell, and Ross (1992) propose that
the face-to-face paradigm is analogous to the Strange Situation Proce-
dure for the assessment of attachment in the sense that the Still Face
episode corresponds to separation and the third interaction episode cor-
responds to the reunion. Following this logic, it would appear that the
differential responses of the Easy and Difficult infants reported here may
have important implications for later socioemotional outcomes for deaf
infants with hearing mothers.

Braungart-Rieker, Garwood, Powers, and Notaro (1998) assert that
while mothers often assist the infant in regulating arousal levels during
normal interactions, when the mother is not responsive (as in the Still
Face episode) the infant “may resort to more internally driven regula-
tory behaviors such as self-comforting and gaze averting” (p. 1428). Sim-
ilarly, other researchers have examined infant responses to the maternal
Still Face in terms of affective expressions, gaze behaviors, postural
changes, and self-comforting strategies (Toda & Fogel, 1993). Their re-
sults lead to the conclusion that such behaviors are not only a reflection
of the infant’s own emotional responses to frustration, but also can serve
as important signals to the caregiver about the infant’s reactions and 
expectations.

Gaze behaviors have very different implications for children who are
deaf compared to those who are hearing (see Chapter 11). Children with
normal hearing can look away from their mothers and continue to be in
communicative contact through audition, whereas those who are deaf
are unable to attend to or easily perceive an oral communicative mes-
sage while looking away (Wood, Wood, Griffiths, & Howarth, 1986). In
either case, when deaf or hearing infants look away from their social
partner, this behavior serves as an important social cue indicating either
a change in focus of interest or a need to withdraw from an overload of
stimulation. Results presented here show that both deaf and hearing Dif-
ficult infants look away from their mothers significantly more often dur-
ing the first interaction than either group of Easy infants; these findings
thus have more negative implications for the deaf than for the hearing
infants (because of the deaf infants’ increased dependence on vision for
receptive communication). During the Still Face episode, the Difficult
hearing babies continue their gaze aversion at the same level as in episode
1, but the Difficult deaf infants’ gaze aversion levels drop to those of the
Easy babies. This suggests that the earlier interaction may have been over-
stimulating or in some other way stressful and that with reduced ma-
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ternal input the Difficult Hd babies might be better able to reengage with
a social partner.

Conclusion

For these hearing mothers of deaf infants, infant behavioral characteris-
tics such as repetitive motor activity and frequent looking away from the
partner are related to mothers’ perceptions of their infants as Difficult.
Both of these behaviors can also be interpreted as indicators of the in-
fant’s response to mildly stressful interactions (for example, if the phys-
ical activity is diffuse, random, and disorganized, or if averting the gaze
is a mechanism to avoid sensory overload). Alternatively, they may be
nonverbal cues or signals to the caregiver, indicating a desire to control
the level of stimulation and arousal during social interactions. Of partic-
ular interest here is that mothers’ perceptions of their children’s tem-
perament are related to the two behaviors examined. That is, the deaf
child who is physically active and who frequently averts his or her gaze
is often perceived by hearing parents as being Distractible/Hyperactive
(summarized here as Difficult).

Early intervention specialists may be able to use this information in
two ways. First, they can encourage parents to perceive these behaviors
as positive efforts of their infants to influence the environment and to
communicate their feelings and wishes. Second, professionals can look
carefully at the dynamics of dyadic interactions in an effort to determine
whether changing maternal behaviors (such as reducing highly stimu-
lating activities) results in modifications of the infant’s “difficult” behav-
ior patterns. Alternatively, early intervention specialists might help moth-
ers to view active and distractible infants as “exuberant” and “curious”
rather than Difficult. Caregivers need to recognize that individual infant
differences in these behaviors are to be expected, and that although par-
ents are not the cause of difficult behaviors, they may be able to influ-
ence them in a positive direction. That is, infants who are temperamen-
tally Difficult may be harder to soothe and need calm and predictable
environments as they learn to regulate their own physical and emotional
responses to stimulation. For example, the Hd-Difficult infants in this
study appeared to benefit from the reduced levels of maternal stimula-
tion during the Still Face episode, reflected in the infants’ heightened vi-
sual attention to the mother.

The definition of the infant as an active participant in social dialogue
can contribute to increasingly positive dyadic interactions, and also a
heightened recognition by parents that their infant’s communicative ef-
forts will occur in many different modalities during the early prelinguis-
tic months. Most helpful to parent–infant interaction will be increased
sensitivity by caregivers, an enhanced ability to “read” the infant’s non-
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verbal cues, and to support the child’s emerging self-regulatory capaci-
ties regardless of temperamental style.
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6
Hearing Parents’ Reactions to the
Identification of Deafness and 
Cognitive or Motor Disabilities

Kathryn P. Meadow-Orlans, Birgit Dyssegaard, 
and Sybil Smith-Gray

Part I of this chapter deals with the responses of hearing parents to ques-
tionnaires about stress associated with hearing loss in a young infant

and about sources of support that might alleviate the stress. Part II de-
scribes parents and their children who had cognitive or motor disabilities
in addition to deafness. These families were excluded from other analyses
reported in the book, but their experiences are valuable and rarely exam-
ined in detail, even though approximately one-third of all deaf and hard-
of-hearing children have additional conditions that can influence their de-
velopment (Wolff & Harkins, 1986; Schildroth & Hotto, 1993; Meadow-
Orlans, Mertens, & Sass-Lehrer, 2003; Jones & Jones, 2003).

Regulations associated with Public Law 99-457, the Education of the
Handicapped Act Amendments of 1986 (Gallagher, 1990; Black, 1991),
mandate development of an Individual Family Service Plan (IFSP) to ad-
dress the needs of an entire family (Dokecki & Heflinger, 1989). One ef-
fect has been a growing body of research on parental stress resulting from
a child’s risk or disability status (Abidin, 1986; Quittner, Glueckauf, &
Jackson, 1990; Dyson, 1991; Quittner, 1991) and on support that can
contribute to positive family coping (Beckman, Pokorni, Maza, & Balzer-
Martin, 1986; Crnic, Greenberg, & Slough, 1986; Feiring, Fox, Jaskir, &
Lewis, 1987; Beckman, 1991).

Research shows that parental stress may increase marital conflict
(Bristol, Gallagher, & Schopler, 1988) and depression (Goldberg, Mar-
covitch, MacGregor, & Lojkasek, 1986; Beckman, 1991) for parents of
children with disabilities. Stress is more severe among parents of chil-
dren who have delayed rather than prompt diagnoses and unknown
rather than specified etiologies (Goldberg et al., 1986), and it is more ev-
ident among parents of children with severe or profound conditions
rather than those that are mild or moderate (Frey, Greenberg, & Fewell,



1989). Like mothers of nondisabled children, mothers of children with
disabilities in father-absent homes experience more stress than do moth-
ers whose partners are present (Beckman, 1983; Weinraub & Wolf, 1987;
Salisbury, 1987), reflecting the increased importance of a supportive
spouse for parents of children with special needs (Bristol et al., 1988;
Gowen, Johnson-Martin, Goldman, & Appelbaum, 1989). Although re-
searchers as well as practitioners often exclude fathers (Crowley, Keane,
& Needham, 1982), some research has shown that mothers of children
with disabilities report more depressive symptoms than do fathers (Gold-
berg et al., 1986; Prior, Glazner, Sanson, & Debelle, 1988; Beckman,
1991) and feel more overwhelmed by the additional demands of a child’s
disability (McLinden, 1990).

Some investigators question the importance placed on stress as a
parental response to the identification of a child’s disability, reporting that
family stress and marital conflict are no more prevalent in families with
special needs than in the general population (Freeman, Malkin, & Hast-
ings, 1975; Henggeler, Watson, Whelan, & Malone, 1990). It has also been
proposed that families may be strengthened and drawn together in the
process of coping with childhood disability (Gallagher, Beckman, & Cross,
1983; Koester & Meadow-Orlans, 1990). The authors of recently published
studies of families with deaf and hard of hearing children, who found no
differences in the stress levels of these families and those of the general
population, suggest that earlier identification of hearing loss and more ef-
fective intervention have helped to reduce parents’ stress levels (Lederberg
& Golbach, 2002; Pipp-Siegel, Sedey, & Yoshinaga-Itano, 2002).

Social support is recognized as a factor in reducing stress and im-
proving well-being in families with special needs (Dunst & Trivette, 1986;
Hauser-Cram, Warfield, Shonkoff, & Krauss, 2001), and most early 
intervention programs have this as a major goal (Krause & Jacobs, 1990).
In one early intervention study, participating mothers gave heightened im-
portance to emotional support from professionals and exhibited lower stress
levels when they received that support, in contrast to fathers, who valued
information more highly than support and were not greatly influenced by
its availability (Upshur, 1991; Shonkoff, Hauser-Cram, Krauss, & Upshur,
1992). Other researchers, however, have found that social support reduced
stress and depression for fathers as well as for mothers of children with
disabilities (Vadasy et al., 1986; Beckman, 1991). Effective ways of man-
aging stress are important concerns for parents of children with disabili-
ties, and for the professionals who serve them.

Part I—Mothers’ and Fathers’ Stress and Support Levels

Participants and Procedures

Participants include the forty hearing-parent families who formed the
core research group. All forty mothers (Hd and Hh) returned four ques-
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tionnaires dealing with stress or support: two after the 9-month inter-
view and two after the 15-month interview. Sixteen fathers of deaf chil-
dren (Hd) and fifteen fathers of hearing children (Hh) completed the
forms. Stress and support data were not collected from deaf parents for
two reasons: (1) resources to translate and administer the questionnaires
in American Sign Language (ASL) were not available, and (2) there is
ample evidence that identification of hearing loss does not usually cre-
ate stress for deaf parents (Meadow-Orlans, 2002; Meadow-Orlans,
Mertens, & Sass-Lehrer, 2003). (The response of deaf parents to the iden-
tification of hearing in a newborn is less clear. This is a fertile area for
future research [see Preston, 1994].)

The 9-month questionnaires were the (1) Parenting Stress Index (PSI;
Abidin, 1986) and (2) Stress of Life Events (SLE), based on the Social Read-
justment Rating Scale (Holmes & Rahe, 1967; Dohrenwend, 1973; Thoits,
1983). The PSI consists of 101 items divided between the Child Domain
(Adaptability, Acceptability, Demanding, Mood, Distractibility/Hyper-
activity, Reinforces Parent) and the Parent Domain (Depression, Attach-
ment to Child, Restriction of Role, Competence, Social Isolation, Rela-
tions with Spouse, Health). Child Domain ratings are, therefore,
indicative of the parents’ evaluation of child characteristics and an indi-
rect measure of the stress associated with parenting the child. The SLE
consists of a list of twenty-eight events with potential for stress, cover-
ing relationships, newborn care, health, finances, and work. Stress levels are
rated on a scale of 1 for “very little stress” to 5 for “a great deal of stress.”

The 15-month questionnaires were the (1) Family Support Scale (FSS;
Dunst, Jenkins, & Trivette, 1984), and (2) Parenting Events Inventory (PEI)
adapted for younger children from Parenting Daily Hassles (Crnic & Green-
berg, 1990). The FSS assesses eighteen sources of potential social support
available to families of preschool children (family members, friends, work
associates, and professionals). Respondents are asked to consider support re-
ceived from the time the mother became pregnant with the target child on
a scale of 1, “not at all helpful,” to 5, “very very helpful.” The PEI includes
twenty statements for assessing the level of stress associated with the minor
irritants of childrearing, on a scale of 1 (NOT difficult) to 5 (VERY difficult).

Interviews were conducted with mothers during the laboratory visit
when infants were 9 months old, and again during a home visit when
infants were 15 months old. Questions in the interview guide included
some designed to elicit parents’ responses to the identification of deaf-
ness, to subsequent events related to hearing loss, and to the presence
or absence of intervention and support designed to ameliorate stress.

Results

Questionnaire Data

Parenting Stress Index (PSI). Overall scores on the PSI Child plus Par-
ent Domains did not differ significantly for mothers versus fathers, or for
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Hd versus Hh parents. Scores on the PSI for participants in this study are
quite similar to those of Abidin’s normative groups. However, there is
greater variability in the scores of Hd parents compared to Hh parents.
According to the guidelines established for the PSI (Abidin, 1986), scores
above the 80th percentile are cause for concern about a parent’s state of
mind, and referral for counseling is recommended: 25% of Hd mothers
and 24% of Hd fathers were “at risk” by this definition, compared to 5%
of Hh mothers and none of the Hh fathers. Because mean scores were
not significantly different, a larger proportion of Hd than Hh parents also
had low scores, possibly indicating some “denial” of stress. That is, the
range of scores was more extreme for group Hd than for group Hh.

Despite the lack of significant differences between groups in overall
scores, subscale scores on the PSI Parent Domain show a number of sig-
nificant differences between mothers and fathers (Fig. 6-1). Fathers of
deaf infants reported marginally less “Attachment” compared to their
wives. Mothers of deaf infants were marginally more “Depressed” than
their husbands. Mothers of both deaf and hearing infants reported more
stress related to “Restriction of Role” and to “Relations with Spouse” than
did their husbands.

Subscale scores on the PSI Child Domain (Fig. 6-2) showed that fa-
thers with deaf infants found them significantly less “Acceptable” and
more “Demanding” than did fathers with hearing infants. Both mothers
and fathers with deaf infants found them more “Distractible/Hyperactive”
than did parents with hearing infants.
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Stress of Life Events (SLE). On this scale, mothers of deaf infants re-
ported significantly more stress related to the “Care of Newborn” and
marginally more stress about their own “Health” compared to mothers
of hearing infants. (Fig. 6-3). Both groups of mothers reported signifi-
cantly more “Work” stress and marginally more stress related to “Money”
compared to their husbands.

Family Support Scale (FSS). Mothers of deaf infants reported some-
what more total support than did mothers of hearing infants [t (36) �
1.92; p � .10]. Although mothers of deaf infants reported marginally less
support from their spouses than did mothers of hearing infants [t (36) �
�1.88; p � .10], scores for the two groups of mothers did not differ on
support from other family members or from friends. In addition, moth-
ers of deaf infants reported significantly more support from the commu-
nity [t (36) � 5.56; p � .001], which was accounted for primarily by
greater support from professionals [t (21) � 1.96; p � .10].

Parenting Events Inventory (PEI). Only three of twenty items differ-
entiated the two groups of mothers. A principal components analysis was
performed, with eighteen of the twenty items creating two components.
Component 1 included eleven caregiving items (alpha � .88); component
2 included items related to a baby’s temperament (alpha � .78).
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Composite Indices. To reduce the questionnaire data to manageable
proportions, two composite indices were constructed. The Life Stress Index
combined four scales or subscales with moderate correlations (mean Pear-
son r � .29): total scores from the Stress of Life Events Scale; Health sub-
scale and Sense of Competence subscale from the Parent Domain of the
Parenting Stress Index; and the Caregiving subscale (component 1) from
the Parenting Events Inventory (PEI). The Social Support Index combined
three scales (mean Pearson r � .24): Relationship with Spouse and So-
cial Isolation subscales from the Parent Domain of the Parenting Stress
Index and the mean total score from the Family Support Scale. Scores
from each component of the two indices were divided into quintiles, and
ordinal rankings for each participant were summed to yield index scores.
No differences between the two groups of mothers or of fathers were
found for either index score.

Relationship of PSI Child Domain Scores to Index Scores. Data in Table
6-1 show PSI Child Domain (PSI-CD) scores by levels (high or low) of
the Life Stress Index and by levels (low or high) of the Social Support Index,
first for mothers, then for fathers of infants who are deaf or hearing.
Two-way ANOVAs were performed to test relationships of PSI-CD with
Life Stress and Social Support levels.

Mothers’ PSI-CD scores were significantly related to Life Stress Index
level [F (1,36) � 18.05; p � .001], but not to infants’ hearing status.
Mothers’ PSI-CD scores were significantly related to Social Support Index
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level, with higher levels of support associated with lower stress, but only
for mothers with deaf infants. [F (1,36) � 4.13; p � .05]. Thus, mothers’
parenting stress scores reflecting evaluations of infant characteristics were
highly related to levels of life stress, whether their infants were deaf or
hearing, and levels of social support were related to mothers’ PSI-CD
scores only if their infants were deaf.

Fathers’ PSI-CD scores were marginally related to Life Stress Index lev-
els, only in interaction with infants’ hearing status [F (1,28) � 3.13; p �
.10]. That is, high life stress levels were associated with child stress only
for fathers with deaf infants. Likewise, there were only marginal main
effects of infant hearing status [F (1,28) � 3.18; p � .10] and Social Sup-
port Index level [F (1,28) � 3.35; p � .10] on fathers’ PSI-CD scores, and
there were no interaction effects.

Interview Data

Although scores on stress measures were not significantly higher for the
parents of deaf children compared to those of hearing children, many of
their interviews reflected considerable personal and family stress. These
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Table 6-1. Parenting Stress Index (child domain) scores, by Life Stress level and
Social Support level, for parents of infants who were deaf or hearing

Infant hearing status

Deaf Hearing

M (SD) M (SD)

Mothers n � 20 n � 20

Life Stress
High 109.2 (20.7) 97.6 (11.9)
Low 85.1 (10.6) 83.4 (11.3)

Social Support
Low 103.5 (21.7) 87.1 (10.1)
High 85.4 (10.6) 91.2 (15.1)

Fathers n � 16 n � 15

Life Stress
High 105.6 (20.4) 86.6 (11.4)
Low 91.1 (14.9) 91.8 (12.9)

Social Support
Low 106.9 (19.1) 91.9 (10.6)
High 91.6 (17.0) 87.1 (13.9)

Note: Higher PSI scores � greater parenting stress.



personal accounts add to the understanding of the experience of deaf-
ness in hearing families. The initial identification of deafness in a young
infant usually is an experience associated with considerable trauma, of-
ten experienced differently by a husband and wife, as described by these
two mothers:

While [my husband] wasn’t as outwardly grievous, there was no question
that he was miserable too. But I think he allowed me to be more expres-
sive while he was more supportive.

[The diagnosis] didn’t really hit me until we got in the car. I felt like I didn’t
want to live. My husband was with me and he said something like, why
was I so upset, I already have one deaf child. I don’t really know how I
worked out of it. . . . My husband has accepted it—he accepts a lot. So I
think he just accepted it and decided we will deal with it. Oh, he was
shocked, but he accepts easier than I do. . . . Actually, I don’t think he re-
ally has any stress about anything.

One area of stress for the mothers of deaf infants was that of fi-
nances. A child’s hearing loss can exacerbate these concerns. The fol-
lowing family had opted to use sign language with their deaf infant and
her older deaf sister, complicating the mother’s decision about working
outside the home:

Financially, we’re struggling. It’s really a strain. I can’t decide if I should
sacrifice the signing and go back to work or if I should continue to stay at
home so they [her two children] can have the sign communication. . . . I
can honestly admit that there’s a strain on the marriage. My husband’s
working constantly, and I’m feeling guilty that I’m not working and help-
ing him to support us.

Asked what areas of her life were causing stress for her, another mother
replied:

Finances and babysitting. Babysitting, it’s finding people capable of caring
for the kids. In terms of finances, there are always extra expenses con-
nected to deafness. We put special lights in the house, that was a nice $400.
The TTY [telecommunication device] cost $300. There are extra expenses
like batteries for the hearing aids. . . . Lots of expenses for doctors.

A single working mother of a child deafened by meningitis also reported
difficulties finding appropriate childcare. Asked how she felt about com-
bining motherhood and a career, she responded:

It’s awful. I didn’t think it was that terrible before his hearing loss, but you
know, coordinating the home visit [with the teacher] is hard. I’d like to go
to the parent–infant program half a day, but you can’t get paid for all the
time off you take, and then, he’s had a lot of earaches, so there’s been doc-
tor’s visits, and they seem to all come at one time. Or him being sick, or
this or that.
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This mother also described the professional advice and sources of sup-
port she had received:

From the teachers and the family learning vacation. I think the advice has
been [the most] support. Probably the best thing they keep saying is, “Re-
member you’re a mother first, not a sign teacher, not a hearing impaired
teacher.” Because you kind of feel that way sometimes. The fact that you
can change your decisions, nothing is concrete.

Holidays can be both a time of increased stress for families and one
of celebration. For this mother, her child’s hearing loss became the fo-
cus of holiday stress:

Everything at the holidays came to a head. I was just burned out. Christ-
mas does that to you anyway. Finally I just broke down. I just had had it.
This wasn’t the way it was supposed to be. I felt too much of the respon-
sibility for his success, whether he was going to speak or not and do well
in school was all in my lap. . . . We were just very sad that all this [the ill-
ness leading to hearing loss] had happened to him. I just was upset that
he has to work all that much harder and it has changed his life tremen-
dously. . . . You know, it was his first Christmas. It was supposed to be
wonderful, and there I was feeling absolutely horrible. It’s true, you have
to go to the bottom to get your way back up again. Things got healthier
for [both my husband and me] after that happened.

Discussion

Contrary to expectations and much of the research literature, mothers
of infants who are deaf did not score significantly higher on measures of
parenting stress (PSI and PEI) or of general life stress (SLE), compared
to mothers of hearing infants. The general support levels of the two
groups of mothers were similar, although mothers with deaf infants re-
ported more support from professional sources, and their increased sup-
port was significantly related to less reported stress associated with their
infant. Fathers with deaf infants did not differ significantly from their
wives. As far as we know, no other studies of parenting stress have in-
cluded data from fathers of children with hearing loss. However, these
results are similar to those of a study of mothers and fathers whose chil-
dren were developmentally delayed (Beckman, 1991).

Quittner’s (1991) data showed Canadian mothers of children with
a hearing loss (n � 96) to have significantly higher scores on the PSI than
comparable mothers of hearing children (n � 118). However, the Cana-
dian mothers and children differed in several important respects from
those in this study, any one of which might contribute to the differing
results: Canadian children were older (mean age � 4 years) and their
hearing loss was diagnosed as late as age 3 years, whereas infants in this
study had a hearing loss identified before 9 months of age. Canadian
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mothers, on average, had almost 3 years less education than the Gal-
laudet mothers, and they were more likely to be unmarried.

Two studies conducted recently include participants who are more
comparable to the Gallaudet families (Lederberg & Golbach, 2002; Pipp-
Siegel, Sedey, & Yoshinaga-Itano, 2002). Both used the PSI short form
to assess maternal stress: Pipp-Siegel with 186 children (mean age 13.6
months), Lederberg with 23 children at age 3 and again at age 4. Stress
among mothers with deaf and with hearing children in the Lederberg
study did not differ, nor did stress levels increase from the time children
were age 3 until they were age 4.

Pipp-Siegel and colleagues reported subscales for the PSI short form
(Parental Distress, Parent–Child Dysfunctional Interaction, and Difficult
Child), plus Parenting Daily Hassles (similar to the PEI scale), the Fam-
ily Support Scale (FSS), and the Expressive Language Scale from the Min-
nesota Child Development Inventory. Mothers of children with and with-
out hearing loss had similar scores on the three PSI subscales, but mothers
with more intense daily hassles reported more stress. Other predictors of
maternal stress were absence of social support and low income. Predic-
tors of Dysfunctional Parent–Child Interaction were (1) disabilities in ad-
dition to hearing loss, (2) delayed language relative to age, and (3) less
severe deafness.

Thus, mothers of children with hearing loss in all three recent stud-
ies (Gallaudet, Lederberg, and Pipp-Siegel) reported stress levels no higher
than comparable mothers of children without hearing loss. Some 
circumstances were found to increase stress (financial problems, am-
bivalence about employment); others were found to alleviate stress 
(especially the support of professionals). Larger numbers and greater 
heterogeneity of participants enabled the Pipp-Siegel group to document
the heightened stress contributed by conditions in addition to deafness,
greater language delays, and less severe hearing losses. (This last feature
seems counterintuitive, but results from another recent study suggest that
stress in parents of children with mild and moderate hearing loss is 
often related to lengthy diagnostic delays [Meadow-Orlans, Mertens, &
Sass-Lehrer, 2003].)

Part II—Stress and Support in Parents of 
Children with Additional Conditions

Approximately one-third of all children who are deaf or hard of hearing
have additional physical, cognitive, or emotional conditions requiring
special education services (Schildroth & Hotto, 1993; Meadow-Orlans,
Mertens, & Sass-Lehrer, 2003). This figure has remained constant for
many years, despite changes in the medical causes of deafness and treat-
ment of illnesses and conditions producing hearing loss (Schein, 1996;
Holden-Pitt & Diaz, 1998). However, only 20% of children with hearing
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impairments are diagnosed with additional disabling conditions during
preschool years, reflecting the lower probability of identification of con-
ditions such as “learning disability” or “emotional disturbance” at younger
ages (Craig, 1992). Despite the high prevalence of multiple disabilities
within this population, almost no research has been reported describing
the behavioral or interactional consequences of additional disabling con-
ditions, especially in very young children (Jones & Jones, 2003).

One purpose of this chapter is to provide detailed pre- and postna-
tal histories and observational descriptions of deaf or hard-of-hearing in-
fants with additional conditions whose hearing loss was identified by the
age of 9 months. Because of the small number of children, reported re-
sults are only suggestive and should not be generalized.

Participants and Procedures

The core group of twenty infants with hearing loss and hearing parents
(Hd) was divided into those whose pre- or postnatal histories placed them
at-risk (AR) for additional disabilities (Hd-AR, n � 10) and those who
were not at risk (Hd-NR, n � 8). (Some data were missing for two Hd-
NR infants who were therefore excluded from these analyses.) Five ad-
ditional Hd infants recruited for the project were excluded from the gen-
eral analyses reported in other chapters because of diagnosed motor or
cognitive disabilities. These infants with additional conditions (Hd-AC)
and their mothers are described in detail here. Table 6-2 shows selected
characteristics of these three groups of infants and their parents plus the
group of Hh infants.

Congenital cytomegalovirus (CMV) was confirmed for two of the
Hd-AC infants (40%). Two of the Hd-AR infants were confirmed for CMV
and a third had CMV as a suspected diagnosis. Significant group differ-
ences appeared in birth weights of the four groups of infants, with those
of the multiply disabled and at-risk deaf infants significantly below the
birth weights of the nonrisk deaf group and the hearing group. Mothers
of Hd-AC babies were significantly younger than mothers of hearing in-
fants, and mothers and fathers of multiply disabled infants had signifi-
cantly fewer years of education compared to other groups.

Five of the ten at-risk deaf infants whose histories were most simi-
lar to those of the excluded (Hd-AC) infants were selected for observa-
tional description: two with confirmed CMV and three with very low
birth weights (780, 1051, and 1108 grams [g]). For these five infants and
for the infants with additional conditions, medical histories were ex-
tracted from interview transcripts. Descriptions of developmental levels
and interactive behaviors were derived from watching the entire video
record filmed during the laboratory visit when infants were 12 months
old. These included presentation of four toys for mastery motivation,
mother–infant free play, and the Ainsworth Strange Situation Procedure
(not attempted for the two most delayed Hd-AC infants).
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Table 6-2. Characteristics of subjects: Sex, hearing level, etiology, birth weight,
parental age, and education

Hd-AC Hd-AR Hd-NR Hh
(n � 5) (n � 10) (n � 8) (n � 20)

Sex

Boys 3 6 4 12
Girls 2 4 4 8

Hearing Level NA

Mild — 1 —
Moderate — — 2
Moderate/Severe 2 2 —
Severe 1 2 —
Severe/Profound 1 3 5
Profound 1 2 1

Etiology of Hearing Loss NA

Unknown 1 — 4
Heredity — — 4
Cytomegalovirus 2 3 —
Rh incompatibility — 1 —
Prenatal prescribed drug — 1 —
Prematurity — 2 —
Birth trauma 2 — —
Meningitis — 2 —
Jaundice — 1 —

Birth Weight a

Mean weight (grams) 2559 2587 3581 3482
(SD) (820) (1199) (620) (506)

Age (years)

Mothersb 27.4 31.6 31.0 32.2
Fathers 30.6 34.4 32.6 33.8

Education (years)

Mothersc 13.6 16.7 15.0 16.6
Fathersd 13.0 16.0 14.4 17.9

aHd-AC and Hd-AR � Hd-NR and Hh groups, F(3,39) � 4.80; p � .001.

bF NS; Hd-AC � Hh: Duncan’s post hoc range test, p � .05.

cF(3,39) � 3.38; p � .05; Hd-AC � Hd-AR and Hh groups.

dF(3,39) � 8.12; p � .001; Hd-AC � all others; Hd-AR and Hd-NR � Hh group.



Results

The Parenting Stress Index (PSI) scores were subjected to Kruskal-
Wallis one-way Analysis of Variance tests. Table 6-3 shows no significant
overall differences among the four groups of mothers for mean rank of
PSI scores.

To the extent that infant potential for developmental difficulties
influences mothers’ stress, stress levels could be expected to increase
with the risk or identification of additional disabilities for the infant.
Thus, stress was expected to be greatest for Hd-AC mothers, some-
what less for group Hd-AR, followed by groups Hd-NR and Hh. Al-
though differences in observed stress scores were small, it is notable
that the trend for the mothers’ scores for stress (from Parent Domain
subscales) failed to support predictions: Hd-AC mothers show the least
stress, followed by Hh mothers, Hd-AR mothers, and Hd-NR mothers.
Closer examination of scores revealed these anomalous patterns to be
a function of a bi-modal distribution of scores for this group of 
parents, with scores clustering either in the extremely high range
(“recommend for clinical referral”) or extremely low range (“suspect
denial of stress”). Mothers of Hd-AC infants tended to have either very
high or very low stress scores, reflecting either expressed or repressed
stress that might place the family unit at risk for mental health 
problems. Because of this unusual distribution of scores, the group
means masked the extremities of individual scores (suggesting the
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Table 6-3. Parenting Stress Index (PSI) scores (child and parent domains) for
mothers and fathers: Mean ranks of four groups: Deaf or hard-of-hearing with
additional conditions (Hd-AC), at-risk (Hd-AR), or not at risk (Hd-NR) and
hearing (Hh)

Hd-AC Hd-AR Hd-NR Hh
(n � 5)a (n � 10) (n � 8) (n � 20)b K-Wc

Child Domain

Mothers 21.4 23.1 24.9 19.4 1.39
Fathers 23.0 20.1 23.9 15.6 3.87

Parent Domain

Mothers 17.7 23.3 27.3 19.2 3.20
Fathers 24.1 17.6 22.1 17.8 1.90

aData missing for one mother.

bData missing for three fathers.

cKruskal-Wallis one-way ANOVA (corrected for ties).



need to attend closely to standard deviations in studies of atypical
groups).

In addition, lower than expected stress scores for some mothers of
Hd-AC infants (and some with Hd-AR babies) may reflect their relief
that their infants survived traumatic births or postnatal illnesses. This
colored their response to the child’s physical and mental status. In com-
parison with death, disabilities seemed easier to bear. Finally, consis-
tent with other reports (e.g., Pipp-Siegel, Sedey, & Yoshinaga-Itano,
2002; Meadow-Orlans, Mertens, & Sass-Lehrer, 2003), early diagnosis
and intervention were helpful in relieving distress for mothers in this
study.

Medical Case Histories and Behavioral Descriptions

Frequently, statistical summaries mask the individual nature of the ex-
periences of infants and parents as they are combined for research re-
ports. Tables 6-4 and 6-5 illustrate the diversity of pre- and postnatal ex-
periences of deaf and hard-of-hearing infants.

Table 6-4 shows a wide range of pre- and postnatal difficulties for
both groups of infants, with little overlap in particular conditions that
were the probable cause of infants’ hearing losses. Two Hd-AC babies
(Cindy and Robby) and two Hd-AR babies (Kerry and Larry) had posi-
tive tests for CMV after birth, although only one of the four mothers was
aware that she was infected with the virus during pregnancy. (One other
Hd-AR infant was not tested for the virus, but mother gave CMV as a
“possible” cause of deafness.) Mothers of the three other Hd-AC infants
all reported multiple difficulties during their pregnancies, as did the
mother of one Hd-AR infant (Sharon, Table 6-4). Two other Hd-AR 
infants were members of twin sets and had low birth weights (Julian, 
1051 g, and Bruce, 780 g). The mother of one of these infants reported
the cause of his deafness as a medication given during pregnancy. Be-
cause of the many difficulties experienced by the infants, all ten received
early hearing tests, and no diagnosis was delayed. The medical and 
audiological histories of the babies in these two groups were not markedly
different.

However, their observational summaries, shown in Table 6-5, reflect
the significantly lower functioning of the five Hd-AC infants. They were
described as developmentally delayed and disinterested in interaction
(Robby, Johnny, Jimmy), possibly autistic (Johnny), with short atten-
tion spans (Cindy and Karen) and showing little or no attention to mother
or to objects (Robby, Johnny, Jimmy). The five at-risk children, in con-
trast, were more often described as “normal,” although Kerry had a high
level of nonpurposive activity, and Larry’s mother gave him little op-
portunity for self-initiated behavior because her attention shifted rapidly
from one object to another.
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Table 6-4. Medical and audiological histories

Prenatal Birth APGAR Audiological Hearing
Name history Birth events weight scores Postnatal events diagnosis level Intervention

Part I: Deaf Infants with Additional Conditions (Hd-AC)

Cindy No significant Labor induced 1792 9 and 10 Tests done to Hearing loss Severe to Fitted with two
#022 difficulties: cold because of fetal grams determine detected at profound loss hearing aids at

and bronchitis; weight loss. reason for 6 days. (left ear); 3 months; oral
probably low birth moderate to educational
symptoms of weight at full severe loss program.
CMV. term: CMV (right ear).

positive.
Robby Multiple difficulties: C-section at 32 1580 6 and 8 ICU; transfused; Failed hearing 60 to 70 dB Two hearing

#031 Mother at high weeks. grams bilirubin 11; screening at loss. aids by 9
risk for Down heart monitor; 3 days. months; oral
syndrome; assisted educational
placenta too large; breathing; program; no
fluid around CMV positive sign language.
infant’s heart,
abdomen, brain.

Johnny Maternal toxemia Delivery by C- 3136 1 and 7 TORCHa tests Mother Severe to Hearing aids 
#034 and high blood section; child grams negative. suspected profound loss. fitted at 3

pressure. “limp and hearing loss; months;
blue”; ears tests at 2 auditory-
malformed. months verbal

confirmed; educational
paternal aunt program (no
profoundly deaf sign or
(measles at 3 lipreading,
months); mother only sound).
attributes J’s
deafness to
perinatal difficulties.



Jimmy Bleeding during Delivery by C- 2940 N/A Seizure. Hearing tested at Profound “Planning to get
#093 pregnancy. section (baby grams 4 days because (90 dB). hearing aids.”

experienced of anoxia. Loss Enrolled in
distress after confirmed at parent–infant
5-hour labor); 6 weeks. program.
anoxic; “small Physical
mouth”; therapy.
stiffness.

Karen Bleeding during Labor induced; 3360 8 and 8 ICU for nasal Facial Severe to Hearing aids at
#101 pregnancy; fetus congenital grams and feeding malformation profound loss. 7 months; oral

not attached to facial difficulties. prompted educational
uterine wall. malformation hearing test program (sign

(“face tag”). at 6 months. language
recommended,
parents prefer
to “try oral
first”).

Part II: Deaf Infants at Risk (Hd-AR)b

Kerry Mother tested Infant delivered 2528 9 and 9 Low platelet Hearing test at Severe. Enrolled in total
#002 positive for at 37 weeks grams count required 3 months. communication

cytomegalovirus gestation. a transfusion program.
(CMV) infection 24 hours
early in after birth.
pregnancy.

Larry No known risk Nothing 2670 N/A Baby tested Hearing test Profound Hearing aids by 
#009 factors. significant. grams positive for after discovery bilateral 9  months;

CMV at about of CMV. loss. oral education
6 months. program.

(continued)



Julian Pregnancy Twins (one 1051 2 and 5 Jaundice, Tested at Bilateral loss, Hearing aids by 
#028 complications with normal grams problems w/ 2 months. severe to 9 months; oral

include spotting, hearing) breathing and profound. education
gestational delivered by swallowing; program.
diabetes, and loss C-section at placed on IV
of amniotic fluid. 28 weeks. feeding for 6
Mother placed weeks, released
on bedrest. from hospital at

9 weeks; received
oxygen until
31⁄2 months.

Sharon Mother diagnosed Attempts to 1108 N/A Jaundice; intestinal Tested at 2 Severe to Hearing aids by
#084 with an postpone grams condition months. profound 12 months;

“incompetent labor failed; required surgery loss. oral education
cervix”; bedrest infant (20% chance program.
prescribed at delivered at of survival).
6 months. 28 weeks Hospitalized for
Hospitalized gestation. several months.
when contractions
began 2–3 weeks
later.

Bruce At 24 weeks Twins (one 780 “low” and Jaundice and Tested at 6 Moderate to Hearing aids by
#087 gestation mother with normal grams “almost breathing months because severe loss 7 months; oral

received medication hearing) normal” difficulties. Infant of malformation (left ear); education
to delay labor. delivered by placed on of left ear. profound loss program.

C-section at respirator (right ear).
27 weeks. periodically until

6 weeks old.

aTORCH, toxoplasmosis, other, rubella virus, cytomegalovirus, herpes simplex viruses. This group of agents can infect the fetus or newborn, causing a constellation of morbid effects
that may or may not be symptomatic. Several of these infants were suspected of TORCH syndrome and were tested accordingly.

bFive of the ten at-risk infants are described: those with etiologies of low birth weight or cytomegalovirus selected as most comparable to the five multiply handicapped infants.

Table 6-4. Medical and audiological histories (Part II continued)

Prenatal Birth APGAR Audiological Hearing
Name history Birth events weight scores Postnatal events diagnosis level Intervention



Table 6-5. Videotape observations at 12 months

Cindy #022 Robby #031 Johnny #034 Jimmy #093 Karen #101

Part I Deaf Infants with Additional Conditions (Hd-AC)

Motor Cindy cannot sit alone Robby has little or no Johnny rolls over from Jimmy’s motor Karen sits in exactly the 
development or crawl, but she moves control over his gross stomach to back and development is severely same  position (both legs

quickly, effectively, motor movements, reaches to the side but delayed. He lies flat on stretched in front of her)
and purposively by cannot roll over or sit mostly lies flat on his his back with very little throughout the play
rolling. She can reach alone, has no head back. He sits without movement of his legs session. She appears
and grasp, but fine control. He cannot grasp help and with his legs and arms. He moves both delayed in gross motor 
motor coordination is or hold toys, nor does wide apart. He does arms/hands at the same development, muscle
not well-controlled or he reach for them. He move his arms, but does time, seems unable to strength and tone
effective. She can bring does bring his hands not change position use one hand at a time. (hypotonia) and she
objects to her mouth. to his mouth and suck without help, cannot Neither reaches for nor may have problems with

his thumb. stand, crawl or turn grasps objects, nor does head and neck control.
over. His fine motor he hold them even when She can reach for and 
control and coordination an object is placed in his pick up toys.
are poor, although he hand. Lifted his head a
reaches for and grasps little and held it up for 
objects that are close to a few seconds twice 
him. during the observation.

He rolled to one side
once.

Play She exhibits no real play He shows no interest in There is almost no real No play was observed Functional play is at a low 
with toys, only mouths toys and does not look play, only some shaking level with banging and
them. However, she has at them. He responds to and mouthing. When shaking but no
the beginning of play body contact and enjoys lying down, he tried to mouthing. There is some
interactions with Mom’s tickling and bite or mouth a doll. Did representational play:
mother, removing a cuddling. not or could not bring Karen copies mother’s 
blanket from her face objects to his mouth demonstration with
and from a spoon, and while sitting. brush and comb and
she responds to tickling tries to bring the spoon
games. to her mouth.

(continued)



Attention Cindy’s attention span is In the tickling play, Robby There was no meaningful Nothing appeared to Attention span is quite
quite short. She laughs and appears to attention. He engaged in engage his attention. short. In the free play
becomes bored and tires anticipate the tickling. obsessive rocking, situation, she was 
easily. She pays No other apparent looking at lights, holding neither selective nor
attention to mother for interest or attention. on to spoon and brush. especially interested in 
a longer period when Johnny was able to find any of the toys. In the
there is body contact. the spoon and the brush mastery situation she

in the toy basket after seemed more focused on 
mother took them away the task and appeared to 
from him. understand it, but did

not sustain interest long
and pushed the toy
away.

Activity Gross motor activity level Very passive, he has Activity level is very low Jimmy moves very little Activity level is low. She
level is normal in quantity neither the ability nor apart from self- and with no apparent has obvious gross motor

but at a low motivation to be active. stimulating behaviors. intent. problems, but she does
developmental level, He sucks or mouths not try to move and
although there are long thumb or hands. seems very low key with
intervals during which no sign of curiosity
she lies on her back, about toys in the free
biting or mouthing her play situation. She waits
shoes or toys. for people and objects

to come to her.

Table 6-5. Videotape observations at 12 months (Part I Hd-AC continued)
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Interaction She interacts quite well There is little or no There was almost no Mother attempted Mother is very tense and
with mother for her response to the interaction with mother. repeatedly to elicit a intrusive. She does not
developmental level: environment, toys, or The only instance response from Jimmy capitalize on Karen’s
She rolls to mother activities. His social occurred when mother who did not react to her few efforts to initiate
when her name is interaction with blew at him and he efforts. No means of interaction or her small
called. However, there mother is limited to mimicked her. Johnny interaction has been signs of interest. 
is little communication response to her body looked to the research established between Mother’s timing is much 
or interaction apart contact. assistant but did not Jimmy and his mother. too fast and does not
from physical contact. interact with her. Eye contact was observed give Karen a chance to 

briefly only once. Jimmy react or respond.
pushed away toys placed Mother talks to Karen
on his body and face, most of the time
but it was not clear if without checking to see
these were voluntary if she understands. Very
movements. little eye contact. Karen

checks with her 
mother and
smiles at her a few
times. Repeats “up, up”
and “bye, bye.”

Affective Cindy seems quite No clear affect is shown, Very flat. There is no Jimmy displays no affect Neutral to flat. Karen
tone content and somewhat although he does cry response to social towards his mother. shows no excitement or

placid. Her level of when tired. contact from others and He cried in his infant enjoyment during the 
social involvement is no effort to initiate seat and was clearly free play interaction. In
good, she smiles at affective contact. uncomfortable. When the mastery situation,
mother and research lying on the floor, he Karen smiled at mother
assistants, and she showed no emotion. and at the research
initiates contact with assistant a few times,
others. when she succeeded in

solving her task.

(continued)



Overall Cindy is clearly a child Robby has severe delay/ Johnny’s motor, social, Jimmy has multiple Karen is delayed in gross
impressions with developmental retardation in all areas emotional, and disabilities, with serious motor development and

delays/mental of development. His communicative delays in all functioning. Subdued
retardation, perhaps passivity, lack of development and developmental areas. activity and energy
with a syndrome. Her involvement or interest functioning are all level, passivity, and
desire to become in the environment, very low. The absence limited interest are
socially involved is including his mother, of social involvement additional concerns.
appropriate for her seem more serious or interest in the
developmental level; threats to his functioning environment 
she initiates contact and future constitutes a risk to his
and responds to those development than his overall development. He 
around her. Mother hearing impairment. exhibits possible autistic
has good contact with traits.
her and understands
how to get her involved
and how to support her.
Development of more
formal communication
skills should be
encouraged through
use of all available
modes.

Table 6-5. Videotape observations at 12 months (Part I Hd-AC continued)
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Part II Deaf Infants at Risk (Hd-AR)

Kerry #002 Larry #009 Julian #028 Sharon #084 Bruce #087

Play Representational: Bites Larry shows functional Julian is at the functional Sharon at functional Functional play is at a
on spoon and plate, play in banging and play stage, bangs, play level, mouths high level. He puts
sucks on doll’s bottle, shaking. Examples of shakes, and mouths brush and phone, blocks in shape box; also
drinks from cup. representational play: toys. handles beads. No explores, bangs, and 
Symbolic: feeds doll comb and brush, clear observation of mouths. 
from bottle (copying doll’s bottle. representational play. Representational: Drinks
mother), hugs doll. from doll’s bottle

(mother handed it to
him, but did not
demonstrate).

Attention Kerry constantly Larry does not have Julian has a fairly short Sharon stayed with same Stays on task for a long
returned to mirror much opportunity to attention span, does not activity for fairly long time and returns to
and heat vent, but she attend to his own show intentional play, periods (dancing, beads, game and tasks; good
was not attentive to activities, but he spends and loses interest brush). After mother level of interest and
mother or to the toys. much time watching quickly. put brush away, Sharon motivation.

mother’s activities. In . found it again and
mastery situation he continued former
quickly loses interest activity.
in tasks.

Activity Kerry has a high motor Larry’s activity level is Normal activity level, Normal activity level; Normal activity level,
level activity level, is normal but he is not much banging. Sharon moved interested in toys and

constantly on the move, left much room because around but sat on play, can explore and
crawling, circling of his mother’s mother’s lap for a long play on his own.
around without hyperactive behavior. period.
specific aim or purpose.

(continued)



Interaction No real interaction, no Mother shows no No real communication Sharon does not often Good interaction and basic
intentional eye contact, sensitivity to Larry’s with mother, appears take the initiative, but communication with
no social initiative and needs nor does she more interested in she usually responds mother, also good social
very few responses to respond to his initiatives things than people. to mother and clearly interaction with
mother’s few initiatives. and signals. Larry’s enjoys the interaction, researchers. Enjoys play

interaction seems to be including physical and successful
appropriate given the contact with mother. achievements.
circumstances: He is calm Is less interested in play
but overwhelmed. It is with toys.
difficult to know if and
how Larry communicates
with mother: There is no
indication in the video.

Affective Quite flat affective tone, It is difficult to judge the Flat affective tone: He Sharon’s affective tone is Animated affective tone.
tone no smiling or protesting affective tone of this smiles at his own neutral, rarely smiles. Bruce is responsive, 

during free play. mother–child reflection in mirror and Not clear if smiles were alert, active, involved
However, in the Strange relationship. a few times at mother for mother or for with environment, toys
Situation, she protested and researchers, but he mirrored reflection of self. and people.
and cried bitterly. protests and gets off Mother is warm, hugs

mother’s lap when she and kisses Sharon, but 
is hugging him, does not she is not able to 
want “rough” play. In communicate play ideas
the Strange Situation, or involve Sharon with
Julian appears quite sad. toys.

Table 6-5. Videotape observations at 12 months (Part II Hd-AC continued)
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Overall Increased motor activity, Mother’s strange and Julian’s weak social Low level of interest in Bruce seems to have
impression crawling, rocking hyperactive behavior and involvement and interaction and toys. developed very well and

behavior, limited insensitive relationship interaction are reason Responds positively to age appropriately. He
interest in social to Larry places him at for concern. There is mother’s initiation of needs to be exposed to
interaction. risk. There is a great little mutual body contact but consistent and more

need for support of this communication between negatively to initiation formal communication,
mother–child dyad, not Julian and his mom, of play with toys. Seems which also should
only in terms of except for very basic not to understand develop at a normal
development of physical contact and mother’s intent for play. rate.
communication and some facial expressions.
language but also in Their lack of any
social and emotional communication mode
involvement from or technique is likely to
mother. place his general 

. development at risk.



Discussion

Discussion of these analyses must be only suggestive because of the small
numbers included in each group. However, because of the paucity of data
on these important subgroups of children with hearing losses—that is,
on those who are at risk for additional disabilities or who have additional
disabilities identified during infancy—it seems important to report the in-
formation. It is striking that the (very small) group of mothers with mul-
tiply disabled infants in this study had fewer personal resources, as mea-
sured by their educational levels, compared to mothers in the other
groups. This undoubtedly complicated parents’ responses to their chil-
dren’s problems. The mothers of deaf infants with additional conditions
had an average age of 27-plus years, so they certainly were not adoles-
cents, nor were they poorly educated, with an average education of al-
most 2 years beyond high school. Nevertheless, they were about 4 years
younger than mothers of other deaf infants, and 5 years younger than
mothers with hearing infants. They had significantly less schooling than
two of the other three groups of mothers.

Low socioeconomic status is associated with many medical and par-
enting difficulties, and the usual context for discussion of these problems
is that of “poverty” (Halpern, 1993). However, the middle- or lower-
middle class mothers of Hd-AC infants in this study were not at the
poverty level. Nevertheless, the financial and emotional demands of their
multiply-disabled infants placed them at substantial risk and in need of
the emotional and material support that might be less available to moth-
ers of sick or premature infants than to mothers of healthy full-term ba-
bies (Feiring, Fox, Jaskir, & Lewis, 1987). Another study found that moth-
ers of children with additional conditions reported less rather than more
support from professionals and family members (Meadow-Orlans,
Mertens, & Sass-Lehrer, 2003).

Of the twenty-three deaf infants described in Part II of this chapter,
fourteen (56%) had medical histories placing them at risk for a variety
of disabilities. (One of the Hd-AC children, Julian, had disabilities with
unknown etiology.) It is of considerable importance that ten of these
fourteen at-risk infants (71%) displayed no apparent developmental
anomalies by 12 months of age. Of the five infants whose hearing loss
was related to congenital CMV (four confirmed, one suspected), three
had escaped disabilities other than hearing loss. It has been known for
many years that CMV causes deafness (and other disabilities), but the
virus received serious attention beginning only in the 1980s (Fischler,
1985). In the 1991–92 Annual Survey of Hearing Impaired Children and
Youth, conducted by Gallaudet University’s Center for Assessment and
Demographic Studies, hearing loss in 34% of children younger than age
6 was attributed to CMV. Fifty percent of CMV children were reported
to have at least one additional condition (Schildroth, 1994).
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Prematurity has been associated with retarded physical growth (Mo-
hay, Hindmarsh, & Zhao, 1994), increased behavioral problems (Minde
et al., 1989) and early delays (often reversed) in motor, cognitive, and
language development (Greenberg & Crnic, 1988). Because deafness
places children at risk for pervasive language delay, the relationship of
prematurity or biological risk to language development is of particular
concern for this population. One comparison of early- and later-identified
deaf children with additional conditions showed that those identified,
like these GIS (Gallaudet Infancy Study) children, by the age of 6 months,
“had remarkable similarities in language quotients to [children identified
later] with hearing loss only” at ages 31 to 36 months (Yoshinaga-Itano,
2003, p. 26). Thus, Universal Newborn Hearing Screening could be es-
pecially beneficial for that large group of deaf children with co-occurring
conditions.

Conclusion

Much of the data from hearing mothers in this study reinforces findings
reported by other researchers suggesting that early identification and in-
tervention serve to reduce the stress related to hearing loss. Our reports
from fathers of deaf infants suggest that they find hearing loss of their
children less stressful than do their wives, but that they are, indeed, neg-
atively affected. It is encouraging that support has a mediating influence
on the stress of parents with deaf infants. This echoes results reported in
a later chapter emphasizing the importance of support for families. The
demands placed on parents whose children have physical or cognitive
conditions in addition to hearing loss make support even more impor-
tant for them, but too frequently such support if unavailable.
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7
Mastery Motivation at 9 and 12 Months

Traditional and Nontraditional Approaches

Robert H. MacTurk, Jennifer L. Ludwig, 
and Kathryn P. Meadow-Orlans

Mastery motivation, as exhibited in infants and young children, has
been defined as “a psychological force that originates without the

need for extrinsic reward and leads the . . . child to attempt to master
tasks for the intrinsic feeling of efficacy rather than because of current
reward” (Morgan, MacTurk, & Hrncir, 1995, p. 6). This chapter presents
the results of two separate but related approaches to the examination of
motivated behavior in deaf and hearing infants. For Part I, a traditional
approach to the conceptualization of mastery motivation is employed.
This approach views mastery motivation as an underlying construct that
can be assessed by observation of discrete behaviors (McCall, 1995).
Therefore, a coding system was utilized to identify and quantify mastery-
related behaviors: exploration, persistence, successful achievement of a
goal, and social orientation. The system was used to code mastery be-
haviors in groups Hd (deaf infants with hearing parents) and Hh (hear-
ing infants with hearing parents) at ages 9 and 12 months.

In Part II, a different, nontraditional approach was used to assess
mastery. This approach focuses on the organization of behaviors rather
than the discrete behaviors themselves. For this analysis, a global coding
scheme was used to identify mastery motivation oriented primarily to-
ward either social or object-related aspects of the environment. Mastery
motivation was assessed using this approach at age 12 months with all
four groups of infants—deaf and hearing infants with deaf parents (Dd
and Dh) and deaf and hearing infants with hearing parents (Hd and Hh).

Interest in mastery motivation was sparked by several influential pa-
pers by Robert White (e.g., 1959, 1963), in which he conceptualized the
existence of an intrinsic drive to engage and control the environment, a
motive that was not explained by traditional drive theories. Efforts to op-
erationalize his concept of Effectance Motivation and to develop an ap-



propriate methodology began in the early 1970s. These efforts with nor-
mally developing and developmentally delayed hearing infants resulted
in an assessment methodology that showed moderate relationships to
standardized measures of competence (Yarrow et al., 1983; Messer et al.,
1986), and linked parental behaviors to infants’ motivation to master the
environment (Jennings et al., 1979; Yarrow et al., 1982, 1984; McCarthy
& McQuiston, 1983).

Two aspects of these early investigations are relevant here. First, their
primary focus was on infants’ motivation to explore the inanimate envi-
ronment, with relatively little attention paid to social motivation or so-
cially mediated expressions of motivated behavior. Second, the validation
studies employed samples of infants with known or suspected cognitive
and/or physical impairments as well as infants without disabilities.

Although these early mastery assessments minimized interaction
with testers and mothers, several researchers have since explored the so-
cial aspects of motivated behavior (MacTurk et al., 1985; Maslin & Mor-
gan, 1985; Vondra & Jennings, 1990; Morgan, Maslin-Cole, Biringen, &
Harmon, 1991). Wachs and Combs (1995) proposed that children have
a primary orientation toward either the object or the social environment,
and they can be reliably classified on the basis of that orientation, citing
evidence that social and object mastery motivation styles are separate
constructs associated with different developmental and environmental
correlates. They defined social mastery motivation as an interest in in-
teracting competently with other people, shown by persistent attempts
to initiate social interactions and by attempts to maintain social interac-
tions while displaying positive affect. These investigations established the
importance of the social domain and prompted further interest in the in-
tegration of infants’ socially oriented and object-related activities.

The rationale for previous investigations with atypical populations
rested on the assumption that children with some disabilities demon-
strate reduced motivation perhaps because they benefit less from their
mastery efforts. Support for this assumption is found in reports on the
motivational characteristics of infants with Down syndrome (MacTurk et
al., 1985, 1987). Studies of premature infants (Harmon & Murrow, 1995)
and physically handicapped children (Jennings et al., 1985; Jennings &
MacTurk, 1995) can provide convergent evidence that infants and chil-
dren with disabilities exhibit deficits in motivated behavior.

The relationship of maternal behavior to mastery and achievement
motivation in typically developing infants has been documented in sev-
eral studies (Harmon & Culp, 1981; Butterfield & Miller, 1984; Redding,
Harmon, & Morgan, 1990). However, it is difficult to draw firm conclu-
sions concerning the origins of the observed deficits in atypically devel-
oping children because of the interaction between their functional limi-
tations and their parents’ reactions to those limitations. Emphasis on a
deficit model of development can lead one to disregard atypical children’s
strengths that ameliorate the effects of disabling conditions. This point
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was demonstrated vividly by Fraiberg (1977), who found that blind in-
fants used their hands to communicate a wide range of affective emo-
tions that are expressed on the face by sighted infants.

Deaf infants, like blind infants, may develop compensatory behav-
iors, obtaining the same information from two sensory channels (visual
and tactile) that hearing infants obtain from three. However, the lack of
audition may be especially problematic because an important precursor
of intellectual competence (exploratory behavior) is a responsive envi-
ronment, and deaf infants have less access to responsiveness expressed
through the auditory channel. Most previous studies of the effects of re-
sponsiveness on hearing infants’ mastery motivation employed measures
based on auditory contact—for example, parental vocal responsiveness
(McCarthy & McQuiston, 1983), or measures that confound physical re-
sponsiveness and vocal responsiveness (Bell & Ainsworth, 1972; Riksen-
Walraven, 1978). Previous research has not addressed the possible ef-
fects of deafness in an effort to understand the range of adaptive skills
that infants may develop. Vision is the most obvious channel for deaf in-
fants’ adaptations, and pilot studies for the research reported here indi-
cated important differences between deaf and hearing infants in the use
of visual cues. Normally developing deaf infants provide the opportunity
to add to our understanding of motivated behavior and factors that may
influence such development.

A recent study examined the relationship of language achievement
and mastery motivation in 200 children with hearing loss, mean age 26
months (Pipp-Siegel, Sedey, VanLeeuwen & Yoshinaga-Itano, 2003). The
hearing mothers completed a Minnesota Child Development Inventory,
Expressive Language Scale (Ireton & Thwing, 1974) and Dimensions of
Mastery Motivation Questionnaire (DMMQ; Morgan et al., 1992). When
demographic variables, child’s general competence and degree of hear-
ing loss were controlled, expressive language was significantly predicted
by social/symbolic persistence and marginally predicted by object-
oriented persistence. Gross motor persistence and mastery pleasure did
not predict expressive language.

Educators of deaf children have long been concerned about low aca-
demic achievement in this population (Moores, 2001; Marschark, Lang,
& Albertini, 2002; Lang, 2003). Although many studies have been con-
ducted of achievement motivation, few have included deaf children
(Marschark, 1993b). However, Stinson (1974, 1978) reported that hear-
ing mothers of young children with hearing loss were less likely to de-
mand or expect achievement motivation than were hearing mothers of
hearing children. Motivation in hearing children was found to be stable
from middle childhood to late adolescence (Gottfried, Fleming, & Gott-
fried, 2001) and to be associated with academic achievement and inter-
personal functioning in school-age children (Roesser & Eccles, 2000). Fur-
ther investigation of mastery motivation in deaf children is, therefore, of
practical as well as theoretical significance. The analyses summarized in
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this chapter are the first to be reported that are based on direct obser-
vation of behavior and include both deaf and hearing infants.

Data Collection. As described in Chapter 3, infants were videotaped from
behind a one-way mirror in laboratory sessions as they were seated on their
mothers’ laps at a table facing a staff member/experimenter. When the in-
fants were age 9 months and again at age 12 months, four age-appropri-
ate toys were presented, one at a time, and demonstrated by the experi-
menter (Fig. 7-1). (These toys are described in Appendix 7-1). These
videotapes were used to generate the data reported below in Parts I and II.

Part I—A Traditional Approach to Assessment of 
Mastery Motivation

Rationale for Traditional Measures of Mastery Motivation

Previous investigations of mastery motivation in hearing children (Jennings
et al., 1979; Yarrow et al., 1983), identified four important indicators:

1. exploratory behavior (Explore);
2. persistence on task-related activities (Persist);

Mastery Motivation at 9 and 12 Months 95

Figure 7-1. This is one of the 9-month mastery tasks, “Toy Behind a Barrier.” The
infant is seated on his mother’s lap in front of a table. On the other side of the
table, a staff member is holding a clear plastic board between the baby and an
attractive toy. This baby was about to push the board aside and “succeed” in
reaching the toy. (Illustration by Liz Conces Spencer)



3. task completion (Success);
4. social behaviors that co-occurred with positive affect (Social

Smile).

Exploratory behaviors are common measures of infants’ behaviors
with objects and have often been employed as a measure of their inter-
est in learning about characteristics of objects and the environment 
(McCall, Eichorn, & Hogarty, 1977; Ruff, 1986). Persistence in goal-di-
rected behavior, that is, task persistence, has long been considered a pri-
mary indicator of motivation (e.g., Tolman, 1932; Atkinson, 1957;
Weiner, Kun, & Benesh-Weiner, 1980). Persistence is defined as the du-
ration or frequency of attempts to master a task. Success—that is, pro-
ducing an effect or solving the problem presented by a toy—has been
considered an index of the child’s competence. In addition, several re-
ports (MacTurk, et al., 1985, 1987) suggest that the ability to integrate
socially oriented behaviors into the stream of object-related activities is
an important dimension of motivation. These reports prompted a closer
examination of the social component of motivated behavior. Affect was
included in the social measure because facial expressions are considered
a “window” to the emotional meaning of events to an infant.

Participants and Procedures. The focus of this first analysis was iden-
tification of infants’ motivational behaviors during the data collection sit-
uation. The group comparisons presented in this section are based on
data collected from nineteen deaf infants (Hd) and twenty hearing in-
fants (Hh), all with hearing parents. The videotapes were coded using a
remote-controlled Panasonic AG-6300 videocassette recorder connected
to an IBM-compatible personal computer (PC) running a data acquisi-
tion and recording program. The onset of each behavior change was
keyed into the PC keyboard while the time (in 1/30-second intervals)
was obtained from the video time code. The resulting data set represented
a time-based, sequential record of the infant’s actions during the mas-
tery motivation assessment session.

Coding Scheme. The coding scheme was designed to capture the full
range of an infant’s behaviors in the mastery motivation session: explo-
ration, persistence, success, and social expression. There were three cod-
ing categories: (1) behaviors directed toward the objects; (2) behaviors di-
rected toward the mother or experimenter; and (3) expressions of affect:
crying/fussing, neutral, interest/excitement, and smiling/laughing.

The object-related behavior codes were derived in part from studies
of exploratory behavior (Switzky, Haywood, & Isett, 1974; Belsky, Gar-
duque, & Hrncir, 1984) and served as the basis for the first three levels
of object-associated activities (Look, Explore, and Manipulate). The next
two levels (Task- and Goal-directed) were derived from general theories
of motivation (Piaget, 1952; Atkinson, 1957; Hunt, 1965) and from ob-
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servations of infant behavior during the administration of standardized
developmental assessments (Yarrow, Rubenstein, & Pedersen, 1975). The
levels were conceived as a hierarchy, with the categories Look, Explore,
Manipulate, Task-, and Goal-Directed ordered in relation to the degree
of skill required of the infant. Success reflects infant competence in solv-
ing the problem presented by the object.

Behaviors directed toward the examiner and/or mother were con-
sidered to be a form of social referencing in which infants use adults’
emotional responses as guides to continued interaction with the objects
(Wenar, 1972; Feinman, 1982; Clyman, Emde, Kempe, & Harmon, 1986).
The integration of social-directed and object-directed acts have been
shown to constitute an important element of infants’ persistent attempts
to master the environment (MacTurk et al., 1985; Wachs, 1987).

The three categories of behavior in the coding scheme were mutu-
ally exclusive and exhaustive within a category but not between cate-
gories. Because the categories represent three relatively independent be-
havioral systems that could logically co-occur, the coding system was
designed to record and tally the number of changes and durations of in-
fants’ socially oriented behaviors as they were actively engaged with the
toy while simultaneously recording changes in facial expression (see Ap-
pendix 7-2 for the complete code). The actual coding was performed at
the individual behavior level and combined during the initial data pro-
cessing phase by adding the frequencies and durations to yield the pri-
mary measures of mastery motivation: Explore, Persist, Success, and So-
cial Smile.

Reliability. Two trained observers independently coded 17% (n � 13)
of the seventy-eight mastery assessment videotapes (thirty-nine at age 9
months plus thirty-nine at age 12 months). Interrater reliability estimates
were computed on the frequencies of the individual measures. Pearson
product-moment correlations ranged from .60 for Explore to .96 for Suc-
cess, with a mean correlation of .82.

Analysis. The data were analyzed in several phases. The descriptive phase
consisted of a 2 (group)-by-2 (age) repeated measures analysis of variance
(RM-ANOVA) to test for the presence of significant group and age differ-
ences. In addition, correlations were computed to examine associations be-
tween the measures for each group at each age. The final analysis exam-
ined the predictive relations between measures for each group.

Results and Discussion

Group Differences. The RM-ANOVA revealed neither significant group
differences nor a group-by-age interaction for any measure of task in-
volvement or social behavior (Table 7-1). A main effect for age was de-
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tected for the frequencies of Persist and Success. Both groups of infants
displayed a significant increase in these two measures from 9 to 12
months. These results supported the expectation that the hearing status
of normally developing children with hearing mothers affects neither
their motivation to explore objects nor their engagement with the social
environment.

Nine-Month Intercorrelations. Despite group similarities for individual
indicators of mastery motivation (Table 7-1), relationships between pairs
of mastery-related behaviors were different for the deaf and hearing in-
fants, as shown by the correlations in Table 7-2. Correlations among mea-
sures for the deaf infants revealed one significant relationship, Explore
with Persist. Others were statistically independent, except for a moder-
ate relationship between the frequency of Social Smile and Persist. This
contrasted sharply with the pattern of relationships found for the hear-
ing infants.

For hearing infants, the correspondence among behaviors reflecting
different levels of task engagement was not as differentiated. All of the
object engagement measures were highly intercorrelated and indepen-
dent of Social Smile, suggesting that the hearing infants were more fo-
cused on the tasks than were their deaf peers. This speculation is sup-
ported by (1) the high correlations among the task-related measures of
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Table 7-1. Mastery motivation for deaf and hearing infants at 9 and 12 months:
Means, Standard Deviations, and Repeated Measures ANOVA

Deaf infants Hearing infants
(n � 19) (n � 20) ANOVA effects

9 months 12 months 9 months 12 months Group Age Group � Age

Explore 13.61 14.89 13.79 12.78 NS NS NS
(3.57) (4.42) (2.71) (4.02)

Persist 14.20 17.55 13.99 15.90 NS �.01a NS
(3.66) (6.14) (3.16) (5.98)

Success 3.00 4.08 3.50 4.65 NS �.01b NS
(1.77) (2.20) (1.76) (2.60)

Social Smile 1.41 2.46 1.72 1.69 NS NS NS
(1.52) (1.94) (1.52) (1.96)

aF (1,37) � 7.81 (combined means � 14.10–16.73).

bF (l,37) � 8.00 (combined means � 2.33–4.37).



Explore, Persist, and Success, and (2) the low correlation between social
smiling and task engagement for the Hh group.

Although smiling and persistence were not related at the .05 level
for either group, they were similar in magnitude for both groups but in
opposite directions. The correlation was negative for the hearing infants,
which suggests that social smiling is not associated with their involve-
ment with the tasks, a finding consistent with earlier reports (Yarrow et
al., 1983). Conversely, deaf infants displayed a positive relationship be-
tween their persistent, goal-directed activities and social smiling, sug-
gesting a greater integration of the two domains. Infants in both groups
also made similar efforts to master the environment, but the results sug-
gest that the deaf infants display greater diversity in their explorations
compared to the hearing infants. Thus, although the deaf infants appear
to incorporate more “social” behaviors in their object-related activities,
these social behaviors do not reduce their efforts to solve the toy prob-
lem (their persistence). This supports the idea that deaf infants’ social be-
haviors are for the purpose of social referencing rather than bids for so-
cial interactions, and may reflect an adaptation to decreased auditory
information from the environment.

Twelve-Month Intercorrelations. The primary differences between the
groups at the 12-month mastery assessment are seen in the relationships
between social smiling and task-related activities (see Table 7-3). The
hearing infants displayed a pattern of significant positive correlations be-
tween social and object-related behaviors that was absent at 9 months,
while maintaining the same level of task involvement found at the ear-
lier age. In contrast, deaf infants displayed a reduced differentiation be-
tween their object-related activities, as evidenced by significant correla-
tions between Explore/Persist and Persist/Success and by socially directed
behaviors that are more independent of the task-related measures.

Results of the data obtained from the 12-month-old hearing infants
imply that the relative importance of socially directed behaviors in the
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Table 7-2. Intercorrelations for the 9-month measures of mastery motivation
and social smile, deaf and hearing infants

Explore Persist Success Smile

Explore — .72*** .60** �.08
Persist .81*** — .70*** �.31
Success .35 .22 — �.11
Social Smile .26 .40† �.04 —

Correlations for the deaf infants (n � 19) are below the diagonal; correlations for the hearing infants
(n � 20) are above the diagonal in boldface.

†p � .10.

**p � .01.

***p � .001.



context of attempts to master the environment undergoes a significant
transformation during the interval from 9 to 12 months. This finding
(that is, greater integration of social and mastery behaviors) is similar to
that found in previous research with 6- and 12-month-old hearing in-
fants (MacTurk et al., 1987). The original conclusion was that the 6-
month-old infants were not as adept at integrating the social aspects of
their behavioral repertoire into an ongoing stream of task-related activ-
ities. The current results offer support for the conclusion that the time
frame for this important developmental transformation may be shorter
than previously believed. This contrasted with the finding of a shift to-
ward increased domain-specific independence for the deaf infants over
the same time span. For deaf infants at 9 months, Social Smile accounted
for 16% of the observed variance in the index of mastery motivation,
whereas at 12 months, only 7% of the variance in mastery motivation
was explained by Social Smile.

Cross-Age Correlations. An interesting pattern of group differences
emerged in the predictions between the measures. For the hearing in-
fants, all of the significant cross-age correlations were between measures
of task involvement (see Table 7-4). Not only did Explore, Persist, and
Success show a high degree of cross-age stability, but Persist at 9 months
predicted Success at 12 months as earlier Success predicted later Persist.
These results were similar to the 9-month intercorrelations for the hear-
ing infants. Task engagement appeared to be relatively undifferentiated,
both contemporaneously and predictively. The deaf infants, in compari-
son, had significant cross-age correlations that were restricted to the fre-
quency of early social smiling and later exploration and persistence with
a moderate level of stability for Social Smile (see Table 7-5). These dif-
ferences did not affect overall distribution of mastery-related behaviors
between the groups but did affect the relative importance of specific 
behaviors.
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Table 7-3. Intercorrelations for the 12-month measures of mastery motivation
and social smile, deaf and hearing infants

Explore Persist Success Smile

Explore — .90*** .78** .53*

Persist .81*** — .88*** .44*

Success .19 .62** — .38†

Social Smile .29 .26 .26 —

Correlations for the deaf infants (n � 19) are below the diagonal; correlations for the hearing infants
(n � 20) are above the diagonal in bold face.

†p � .10.

*p � .05.

**p � .01.

***p � .001.



Correlations for the hearing infants showed that they focused on in-
teractions with the objects. Conversely, deaf infants displayed a more dif-
fuse pattern, suggesting a greater commingling of their object-related and
socially directed activities. For example, one deaf child frequently glanced
at the experimenter and smiled while pushing hard at the plastic barrier
that shielded the toy lion. This pattern of social-plus-exploratory mas-
tery behaviors suggests that social smiling may serve a different psycho-
logical function for the deaf infants. Social smiling for the hearing infants
may represent an invitation to the social partner to participate in their
exploration of the object. In contrast, the deaf infants may be seeking vi-
sual feedback concerning their performance in an effort to reduce situ-
ational ambiguity, that is, the absence of adult participation. In this sense,
the formal definition of social referencing may be a more appropriate ex-
planation for the relationships between social and object behaviors. If so-
cial referencing does, indeed, represent an adaptive coping strategy, then
the deaf infants who were able to integrate social/coping behaviors into
their object-related activities at 9 months should have been able to de-
vote more of their efforts to exploration and goal-directed activities at 12
months.
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Table 7-4. Cross-age correlations for the hearing infants

12 months

9 months Explore Persist Success Smile

Explore .60** .33 .35 .18
Persist .56** .46* .48* .30
Success .72*** .63** .61** .39†

Social Smile .08 .06 �.02 �.06

†p � .10.

*p � .05.

**p � .01.

***p � .001.

Table 7-5. Cross-age correlations for the deaf infants

12 months

9 months Explore Persist Success Smile

Explore �.01 .18 .11 .00
Persist .19 .22 �.03 .17
Success .14 .19 .01 .09
Social Smile .56** .55** .34 .44†

†p � .10.

**p � .01.



Part II—A Nontraditional Approach to Mastery Assessment

Rationale for an Organizational Construct Approach to 
Mastery Motivation

A focus on the frequency and duration of mastery motivation behaviors
may mask important differences in how children approach and engage
the environment (see also Barrett, MacTurk, & Morgan, 1995.) Messer
(1995) affirmed that important differences in children’s object mastery
efforts may be qualitative rather than quantitative. It is proposed that
children can be classified according to their general style of mastery mo-
tivation (social- versus object-oriented) just as they can be classified ac-
cording to their style of attachment (secure versus insecure).

Ainsworth, Blehar, Waters, and Wall (1978) and Sroufe and Waters
(1977) used an organizational construct approach to define the construct
of attachment, as separate from other domains of functioning. The ap-
proach placed a greater focus on attachment styles or classifications with
stability across time and situations, and it conceptualized attachment as
a global internal characteristic of the child. The approach views domains
of functioning as expressions of integrated behavior systems organized
by an underlying strategy. By understanding the strategy, it should be
easier to predict how behaviors will change in a different social or phys-
ical context (Seifer & Vaughn, 1995).

This organizational construct approach was utilized to develop a re-
vised definition of mastery motivation:

Mastery motivation is a behavioral system that promotes adaptability within
changing environments. At the individual level, this is achieved by moni-
toring and appraising novel environmental events, with the set goal of
achieving feelings of efficacy. Mastery motivation behaviors are used to
achieve the set goal. These behaviors serve the function of initiating and
maintaining interactions with and responding to the environment. Based
on the organization of the relationships between these functional mastery
motivation categories, infants can be classified in terms of certain consis-
tent styles of mastery motivation (e.g., social- or object-oriented). (Ludwig,
1999, pp. 25–26)

Note that the emphasis here is on the organization of behavior in the
service of the underlying motivational system. This approach contrasts
with that taken in Part I. There, mastery motivation was conceptualized
as representing a continuous measure with the implication that “more”
mastery behavior was “better.”

The major hypothesis of this second analysis is that deaf infants’
adaptation to their limited access to auditory input results in their being
more likely to “specialize” in social mastery behaviors. It was proposed
that deaf infants’ mastery motivation styles are organized in a manner
similar to that of hearing infants, but they are more likely than hearing
infants to develop a social mastery motivation style. However, another
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possibility must be considered: deaf infants’ adaptation to and experience
of the world may be so different from that of hearing infants that their
organization of mastery behaviors is also radically different. Therefore,
the possibility that the social mastery motivation construct may be very
different for deaf and hearing infants must be considered; that is, simi-
lar mastery behaviors may have different meanings for deaf and hearing
infants. If this is the case, different styles of mastery would be observed
for the deaf and the hearing infants.

In this analysis, therefore, two different hypotheses are considered:
(1) the organization of mastery behaviors is similar across groups of deaf
and hearing children, but deaf children are more likely to show more so-
cially related behaviors than hearing children; (2) deaf and hearing chil-
dren show different organizations of their mastery motivation behavior,
especially related to the meaning of social behaviors. These two hy-
potheses led to two different models of the organization of mastery mo-
tivation as reflected in the behaviors of deaf and hearing children. These
models are illustrated in Figure 7-2. Additionally, Figure 7-2 represents
a model for a general null hypothesis, which is that deaf and hearing in-
fants show similar styles of social and object mastery motivation and are
equally likely to show either style—that is, neither quantity nor quality
of mastery motivation differs between deaf and hearing children.

Participants. All four groups of infants and mothers were included in
this second analysis of the data for mastery motivation. The data from
nineteen hearing infants of hearing parents (Hh), sixteen hearing infants
of deaf parents (Dh), twenty-one deaf infants of deaf parents (Dd), and
nineteen deaf infants of hearing parents (Hd) were analyzed.

Coding. Functional mastery motivation categories were created based
on the organizational construct approach to mastery motivation. Rat-
ing scales were formed for each of the functional mastery motivation
categories according to the degree of activity, promptness, strength,
persistence, and/or consistency of the functional mastery behaviors. (A
detailed description of the rating scales is reproduced in Appendix 
7-3.)

Videotapes of the mastery motivation assessment session were coded
using these rating scales. Each infant had four scores on each rating scale,
one for each of the four toys. These four scores were averaged to obtain
one score for each mastery variable. Five variables passed tests of inter-
rater reliability and data screening. Therefore, the data for each infant
consisted of averages of three object variables and two social variables:

1. Object Initiation: promptness, and activity level of toy interac-
tions (	 � .86);

2. Object Engagement: sustained and varied goal-directed behavior
with toy (	 � .74);
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3. Object Engrossment: time, and enthusiasm with toy (	 � .78);
4. Social Signaling: instrumental/informational signaling to an adult

(	 � .74);
5. Social Mutuality: attainment of joint activity with adult (	 � .71).

Reliability. Two graduate and one undergraduate research assistants
were trained by the experimenter (Ludwig) to code the data. The mas-
tery motivation behavioral system rating scales were used to code the
videotapes with respect to the infant’s behavior with the toys and with
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Figure 7-2. Two models of deaf infants’ styles of social mastery motivation.
Note: Differences in text size convey the relative difference between the numbers
of deaf infants compared to hearing infants expected to be in each category. Print
size does not convey information about the hearing infants’ mastery motivation.

Null Hypothesis: Deaf and hearing infants show similar styles of mastery and are equally
likely to show either style.

OBJECT MASTERY STYLE

Deaf infants

Hearing infants

SOCIAL MASTERY STYLE

Deaf infants

Hearing infants

Model 1: Deaf and hearing infants show similar styles of mastery but deaf infants are over-
represented in the social mastery category.

OBJECT MASTERY STYLE

Deaf infants

Hearing infants

SOCIAL MASTERY STYLE

Deaf infants

Hearing infants

Model 2: Deaf and hearing infants show similar object mastery styles but non-overlapping
styles of social mastery motivation.

OBJECT MASTERY STYLE

Deaf infants

Hearing infants

SOCIAL MASTERY STYLE

Deaf infants

Hearing infants



the two adults. Coders remained blind to the infant’s hearing status, to
the extent possible (some infants wore hearing aids).

Interrater reliability comparisons were made between the experi-
menter and three research assistants and between each pair of research
assistants. Interrater reliability was assessed on the first seven infants and
then every second to fourth infant, resulting in comparisons on 27% of
the data (twenty infants). The five mastery motivation rating variables
selected for analysis had mean Cohen’s 	 coefficient reliabilities greater
than .70, with minimum and maximum coefficients that ranged from .62
to .93. This is comparable to reliability reported in another study using
rating scale measures of mastery motivation (Maslin-Cole, Bretherton, &
Morgan, 1993).

Analysis

The goal of the analysis was to determine whether the distribution of
mastery styles across the hearing status groups most nearly reflected
Model 1 (i.e., all groups showing similar mastery styles represented in
an object vs. social orientation, but with more deaf than hearing chil-
dren showing a social orientation), or Model 2 (i.e., more than one mas-
tery style identified, with that of deaf and hearing children differing), or
the null hypothesis (i.e., no significant differences in styles represented
or distribution across those styles).

First, a cluster analysis was performed, incorporating the five social
and object mastery scores from all infants. This analysis determined how
many primary mastery style groupings existed, and it categorized each
infant according to type of mastery orientation.1 After infants were as-
signed to primary mastery style groups, logistic regression was used to
determine whether hearing status related to the group to which an in-
fant was assigned. This allowed determination of whether mastery style
was best represented by Model 1, Model 2, or whether there was no sig-
nificant hearing status/mastery style relation. Logistic regression was se-
lected because sample size was relatively small and the variables were
mutually exclusive categories (infant hearing status, style of mastery mo-
tivation) and because it does not require a normal distribution, equal
variance, or a linear relationship between the predictors and the out-
come variable (Tabachnick & Fidell, 1996). Logistic regression results are
expressed in terms of odds ratios that indicate whether children from one
hearing status group were more likely than expected by chance to be
represented in one of the mastery style groups.

Additional analyses were conducted to determine whether variables
other than infant hearing status explained significant variance in social
mastery style. These other variables included (1) child sex because pre-
vious studies (e.g., Harter, 1975) found differences in social and object
orientation for school-age girls and boys and (2) parent hearing status
because differences in social interaction patterns had been previously re-
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ported for deaf children with deaf or hearing parents (Meadow, Green-
berg, Erting, & Carmichael, 1981; Spencer & Gutfreund, 1990; Erting,
Prezioso, & Hynes, 1994). It was predicted that deaf infants, girls, infants
with deaf mothers, and deaf infants with deaf mothers would be more
likely than comparison groups to develop a social mastery style. Odds ra-
tios were calculated for these three additional analyses as well, with hear-
ing mothers, girls, and hearing infants of hearing mothers arbitrarily cho-
sen as the reference group, respectively, for each of the additional
analyses.

Results and Discussion

Cluster analysis identified clear social and object mastery orientation clus-
ters in which children from each of the four groups were represented.
No different organization was found in mastery motivation between the
groups. That is, orientations were represented by the same categories
across groups. Because only one social mastery cluster was found, and
deaf and hearing infants therefore did not show different social mastery
styles, hypothesis 2 (represented in Model 2) was not considered further
(Fig. 7-3 illustrates the two clusters graphically).

What remained to be tested was hypothesis 1 (represented in Model
1), which would be supported if it were found that deaf infants had a
greater likelihood of exhibiting a social mastery style of motivation com-
pared to hearing infants. To test this hypothesis, infant hearing status
was used to predict the likelihood of an infant’s having a social mastery
style. Separate analyses used parent hearing status, infant sex, and the

106 The World of Deaf Infants

Cluster 1: n = 32 Cluster 2: n = 40

Social vs. Object Mastery

Ward’s Method: 2 Cluster Solution

1.0

.5

0.0

Avg Obj Initiation

−.5

−1.0

M
as

te
ry

 C
at

eg
or

ie
s:

 M
ea

n 
z-

S
co

re
s

Avg Obj Engagement

Avg Obj Engrossment

Avg Soc Signaling

Avg Soc Mutuality

Figure 7-3. Graph of mean z-scores for infants in social versus object clusters.



interaction between parent and infant hearing status as predictors. These
logistic regression results are shown in Table 7-6. The results are reported
in the form of odds ratios.

As shown in Table 7-6, some relationships were found between ten-
dency to show social orientation mastery style and infant hearing status,
parent hearing status, and infant sex. For example, infants (whether deaf
or hearing with deaf mothers), were three times as likely as those with
hearing mothers to be identified as having this social orientation. How-
ever, the 95% confidence interval for all these odds ratios included the
reference level of 1.00. Therefore, these relationships were nonsignifi-
cant. Neither infant hearing status, parent hearing status, nor infant sex,
considered independently, increased the likelihood that an infant would
demonstrate a social mastery style. In contrast, a significant interaction
effect was found between infant hearing status and parent hearing sta-
tus, but this interaction was significant only for Dd infants, for whom
the 95% confidence interval around the odds ratio did not include the
reference level of 1.00. The odds ratio for the deaf infants of deaf par-
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Table 7-6. Relationship between social mastery style and hearing status and
sex: Odds ratios

Social mastery’s relations Lower 95% Upper 95%

With Infant Hearing Status Odds Ratio Limit Limit

Deaf infant 1.46 .76 2.80
Hearing infant 1.00 1.00 1.00

With Parent Hearing Status Odds Ratio Limit Limit

Deaf mother 3.18 .39 25.97
Hearing mother 1.00 1.00 1.00

With Infant Sex Odds Ratio Limit Limit

Male 1.56 .56 4.37
Female 1.00 1.00 1.00

The “Interaction” Between Parent
and Infant Hearing Status Odds Ratio Limit Limit

Deaf mother/deaf infant 3.93 2.07 7.45*

Deaf mother/hearing infant .45 .09 2.29
Hearing mother/deaf infant 1.05 .36 3.06
Hearing mother/hearing infant 1.00 1.00 1.00

*Significant result; 95% confidence interval does not contain the value 1.00.



ents (Dd) suggests that they were almost four times as likely to demon-
strate a social mastery style of motivation when compared to the refer-
ence group, hearing infants of hearing parents (Hh). Deaf infants of hear-
ing parents (Hd) and hearing infants of deaf parents (Dh) were not more
likely to demonstrate a social mastery style than were those in the Hh
reference group. Therefore, Model 1 was only partially supported. As the
model predicted, deaf and hearing infants showed similar styles of mas-
tery; however, Dd infants but not Hd infants were overrepresented in
the social mastery category. Deafness predicted social orientation 
mastery style, but only when the deaf infant had deaf parents. (When
variance due to sex was accounted for, this result remained statistically
significant.)

The robustness of this significant finding was demonstrated through
several unplanned analyses, which were conducted to determine whether
the relationship between dyadic hearing status and social mastery was
confounded by other factors. Even after the variance due to mother–
father education and age, infant birth weight, birth order, and Alpern-
Boll Physical/Self-Help scores were accounted for, the results remained
the same. Therefore, it is likely that Dd infants’ overrepresentation in the
social mastery style group was attributable to the interaction between
parent and infant hearing status, not to the potential effects of these other
variables. Distributions of infants’ object and social mastery style, by
group, are shown in Table 7-7. This distribution illustrates the dramatic
difference between the deaf infants with deaf parents (71% of whom
demonstrated social mastery styles) and the three other groups of infants
(no more than 40% of whom demonstrated a social mastery style). A
striking example can be recounted from a videotape of one Dd infant:
when he successfully mastered one task he applauded himself while smil-
ing and gazing at the experimenter. Continuing to applaud, he twisted
toward his mother and smiled broadly at her.
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Table 7-7. Infants with social and object mastery styles, by group (percent,
number, adjusted residual)

Social mastery style Object mastery style

Group % (n) Adj. Res. % (n) Adj. Res.

Deaf infants, deaf mothers 71.4% (15) 3.0 28.6% (6) �3.0
Deaf infants, hearing mothers 22.2 (4) �2.2 77.8 (14) 2.2
Hearing infants, deaf mothers 40.0 (6) �0.3 60.0 (9) 0.2
Hearing infants, hearing mothers 38.9 (7) �0.5 61.1 (11) 0.5

Note: Pearson and likelihood-ratio chi-square analyses confirmed that an association existed between
hearing status and mastery style of motivation, �2 (3) � 10.138, p � .05. Examination of adjusted resid-
uals (Adj. Res.) showed that deaf infants of deaf mothers were more likely to demonstrate a social style
of mastery (3.0, Adj. Res. � 
 2.0), and deaf infants of hearing parents were more likely to demon-
strate an object style of mastery (2.2, Adj. Res. � 
 2).



Conclusion

In this chapter, two different measurement models were employed to de-
scribe mastery motivation. In the analysis reported in Part I, mastery mo-
tivation was conceptualized and measured using a traditional classical
testing theory framework. The analysis presented in Part II addressed so-
cial mastery motivation directly by adopting a nontraditional organiza-
tional construct approach that parallels that used with a related construct,
Attachment Theory. The first analysis (Part I) did not find significant dif-
ferences between deaf and hearing infants with hearing parents on the
quantity of behaviors indicating mastery motivation. This included indi-
cations of exploration, persistence, success, or social interest. However,
the same analysis suggested that the deaf infants with hearing parents
may organize their efforts to master the object environment differently
from the hearing infants with hearing parents. Specifically, although so-
cially oriented behaviors seemed to interfere with mastery success for the
hearing infants, this was not the case for the deaf infants, who appeared
to integrate the social and object-oriented modes of exploration. It was
suggested that this integration of social and object mastery reflected an
adaptation of the Dh infants to their reduced auditory contact with the
environment. In support of this interpretation, it was also found that, al-
though hearing infants’ (Hh) object mastery behavior at 9 months pre-
dicted object mastery behavior at 12 months, deaf infants’ (Hd) social
mastery behavior at 9 months predicted object mastery behavior at 12
months.

The two additional groups of infants (Dd, Dh) were added to the
analysis presented in Part II. Using a global rating scale to assess mastery
behavior at 12 months, it was again found that both hearing and deaf
infants were represented in the object and social style schemas. The mas-
tery style of only one of the four groups differed significantly from those
of the other three: the deaf infants with deaf parents. These Dd infants
were significantly more likely to exhibit a social mastery style, whereas
the infants in the three other groups were either just as likely to dem-
onstrate an object mastery style, or more likely to demonstrate an object
mastery style, rather than a social mastery style.

The analyses reported in Parts I and II both suggested that deaf in-
fants incorporated “social referencing” or visual checking (accompanied
by positive social affect), as a mechanism that is adaptive for hearing
loss. It was suggested that Dd infants are especially likely to develop a
social mastery style because they have been socialized to expect visual
cues and responses from people by their deaf parents whose intuitive
parenting draws upon their own adaptation to a sound-free (or reduced-
sound) environment. (See Chapter 11 for additional evidence that Dd
infants are more likely than Hd infants to integrate visual attention to
persons with episodes of attention to objects.) It is possible that, as they
accrue more visual communication experience and develop additional
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adaptive skills, deaf infants with hearing parents may move toward a
social mastery style.

The analyses in this chapter provide important support for the notion
that it is not hearing status alone but characteristics of deaf infants’ inter-
active and communicative experiences that influence patterns of develop-
ment. Thus, here as in other chapters in this book, differences were found
that related to the combination of (thus the interaction between) infant
and parent hearing status. This implies that characteristics of infants’ inter-
active experiences, as well as their sensory processing abilities, are reflected
in their adaptations to their social and object-related worlds.
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Note

1. Methods were chosen that did not produce overlapping clusters; there-
fore, no infant could be placed in more than one group. Both Ward’s minimum
variance method and the complete linkage method were used in order to con-
firm that the cluster pattern was stable across more then one type of analysis.
These clusters or groups were the basis for determining style of mastery motiva-
tion. It was expected that clusters would form based on either a social or object
mastery style (Model 1) or that more than one style of social or object mastery
might be found (Model 2).
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Appendix 7-1. Structured tasks used to assess mastery motivation

Nine-Month Toys

1. Toy behind barrier: An attractive lion squeeze-toy is placed behind a clear plastic
rectangular screen (6" � 18") within reach of the child. The infant may obtain the
toy by reaching around the barrier.

2. Busy poppin’ pals: A yellow rectangular box with five pop-up doors can be opened
by operating the push buttons, dials, or levers.

3. Peg board: This is a yellow plastic rectangular board with six holes on top with six
yellow pegs, which fit into the holes. The toy is presented with the pegs in the
holes and the infant is to remove the pegs.

4. Farm: This consists of a plastic barn with double doors on the front that are
latched. A small plastic animal is hidden inside and can be obtained by unlocking
the latch and opening the doors.

Twelve-Month Toys

1. Farm (same as 9-month)
2. Busy poppin’ pals (same as 9-month)
3. Discovery cottage: This is a brightly colored house with a small front door and a

hinged roof. Two dolls are hidden in slots located behind the door and under the
roof, and they can be obtained by opening the door or raising the roof.

4. Shapes and slides: This brightly colored box has three holes on the top where dolls
of different shapes are located. Levers are provided that, when pressed, release the
doll down a slide.

Appendix 7-2. Traditional mastery code categories

Look Only look at object
Explore/Manipulate Only touch apparatus

Only mouth apparatus
Only passively hold apparatus
Manipulate
Examine
Bang
Shake
Hit or bat
Drop object

Persistence
Task directed Task-related activity

Grasping or holding
Reach for apparatus

Goal-directed Goal-directed activity
Resets/replaces toy

Success Obtains toy
Social Looks at experimenter

Vocalizes to experimenter
Looks at mirror
Looks at mother
Vocalizes to mother
Leans back on mother
Offers, gives object
Rejects object

Off-task Engages with nontask object
Other

Mastery Motivation at 9 and 12 Months 111



Facial Expressions

Negative (cry, fuss)
Obscured
Neutral
Interest/Excitement
Positive (smile, laugh)

Appendix 7-3. Nontraditional mastery rating scales

Social Signaling

Crying, active fussing, or attachment behaviors should not be scored.
4 Infant uses eye gaze accompanied by more active forms to attempt to initiate
instrumental interactions with adults, such as offering toys, or initiating games. If
attempts to initiate interactions with adults are unsuccessful, the infant shows
persistence in trying to obtain an instrumental response from the adult by repeating the
same request or changing the type of signal used.

OR
Infant uses eye gaze accompanied by more active forms, such as reaching for an adult,
offering toys, or initiating games, to attempt to obtain instrumental responses from
adults.
If attempts to initiate interactions with adults are unsuccessful, however, the infant does
not persist in attempts to gain adult attention.
3 Infant repeatedly uses eye gaze accompanied by emotional expression (smiles, laughs,
frowns) to initiate interactions. Does not use more active attempts to gain attention.
2 Infant repeatedly uses eye gaze to attempt to initiate interactions. May occasionally
use emotional expression to initiate interactions.
1 Infant displays no or few attempts to get an adult’s attention. May use eye gaze or
other passive methods occasionally, but shows no consistent attempts.

Social Responsivity

Adult initiations consist of instrumental behaviors such as pointing, offers of objects, and
demonstrating toys.
3 Infant is much more likely to comply than noncomply with adult requests.
2 Infant sometimes responds and sometimes does not respond to adult requests.
1 Infant is much more likely to noncomply than comply with adult requests.

Interactional Mutuality

4 Infant and adult engage in some sort of game that involves taking turns, such as
handing objects back and forth or peek-a-boo. Infant must show positive expression and
eye gaze toward the adult at least once to designate the activity a game. Each participant
has at least two turns.

OR
Adult responds more than once to infant requests such as giving an object or reaching
for an adult. Interactions do not involve turn-taking.
3 Adult responds once to infant verbal or nonverbal requests, such as giving an object
or reaching for an adult. Interactions do not involve turn-taking.
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2 Adult never responds to infant verbal or nonverbal request, such as giving an object
or reaching for an adult.
1 Infant never makes an instrumental request of the adult.

Object Initiations

Scored during examiner initial presentation and demonstration of the object. Scoring
begins when the examiner sets the object down on the table and ends 5 seconds after
the examiner finishes demonstrating the toy.
4 Infant assertively reaches for the toy before or almost before the examiner begins
demonstrating the object. The infant contacts the toy or shows an assertive attempt to
obtain the toy if it is out of reach. Once the infant has the toy, the infant begins actively
manipulating the toy.
3 Infant hesitates before assertively reaching for the toy, but does so before the
demonstration is completed. The infant contacts the toy or shows an assertive attempt to
obtain the toy if it is out of reach. Once the infant has the toy, the infant begins actively
manipulating the toy.
2 Infant waits until after the examiner has completed the demonstration before
contacting the toy. Infant then actively manipulates the toy.
1 Infant assertively attempts to contact the toy before or after the demonstration, but
the infant only touches/holds the toy.

OR
Infant does not touch, hold, or manipulate the toy during or after the examiner
demonstration.

Object Engagement

4 Infant shows instances of goal-directed behavior that are primarily demonstrated
during lengthy bouts of goal-directed behavior. Infant also shows a great variety of types
of goal-directed behaviors.
3 Infant exhibits instances of goal-directed behavior that are demonstrated during
lengthy bouts of goal-directed behavior. Infant shows less variety in the types of goal-
directed behaviors.
2 Infant reveals instances of goal-directed behavior that are demonstrated during short
bouts of goal-directed behavior. Infant displays a great variety of types of goal-directed
behaviors.
1 Infant exhibits instances of goal-directed behavior during short bouts of goal-directed
behavior. Infant exhibits less variety in the types of goal-directed behaviors.

OR
Infant shows no instances of goal-directed directed behavior or a variety of goal-directed
behavior that is of a repetitive nature.

Object Engrossment (Riksen-Walraven, Meij, van Roozendaal, & Koks, 1993)

4 Infant devotes much of the time to exploration. Throughout the session, the infant
reveals consistent pleasure and excitement if effects are discovered. Infant displays little
or no frustration and does not give up easily.

OR
Infant devotes much of the time to exploration. Infant occasionally shows pleasure and
excitement if effects are discovered. Infant may or may not demonstrate some frustration
or give up easily.
3 Infant spends relatively long periods of time in exploration. Infant may or may not
show some moments of active interest—for instance, when repeating an effective

Mastery Motivation at 9 and 12 Months 113



manipulation, but never shows enthusiasm or excitement. Infant may or may not
demonstrate some frustration or give up easily.
2 Infant spends relatively little time on exploration, but shows moments of active
engagement and enthusiasm during exploration. May or may not demonstrate some
frustration or give up easily.
1 Infant spends relatively little time on exploration. Exploration is superficial,
sometimes seemingly “mechanical.” Infant may show some moments of active interest,
but never displays enthusiasm or excitement. Infant may or may not demonstrate some
frustration or give up easily.

OR
If the infant shows any exploration of the object, it is in a passive and listless manner.
No evidence of pleasure or excitement. Sometimes the object seems to elicit negative
emotions in the infant.

Active Object Inattention

Infant drops, throws, or pushes away toys. Instances where the infants let go of the
object and it rolls or bounces onto the floor are not scored. Instances where the infant
pushes the toy toward the adult as a request for help are not scored.
4 Infant displays repeated instances of dropping, throwing, or pushing away toys.
Infant display some negative affect or frustration.

OR
Infant shows repeated instances of dropping, throwing, or pushing away toys. Infant
displays neutral affect.
3 Infant displays a few instances of dropping, throwing, or pushing away toys. Infant
displays some negative affect or frustration.
2 Infant shows few instances of dropping, throwing, or pushing away toys. Infant
shows neutral affect.
1 Infant shows no instances of dropping, throwing, or pushing away toys.
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8
Mother–Infant Interactions at 
12 and 18 Months

Parenting Stress and Support

Kathryn P. Meadow-Orlans and Annie G. Steinberg

Most research investigating the impact of deafness on early
mother–child interaction has compared hearing mothers and their

deaf infants or toddlers (Hd) to hearing children and hearing mothers
(Hh). Early studies found interactions of Hd dyads problematic compared
to those of Hh dyads. Mothers’ spoken language was found to be more
antagonistic and included less praise (Goss, 1970), in a manner described
as less flexible and approving, more didactic and intrusive (Schlesinger
& Meadow, 1972). Later studies reported similar results (e.g., Brinich,
1980; Greenberg, 1980; Wedell-Monnig & Lumley, 1980; Nienhuys &
Tikotin, 1983; Nienhuys, Horsborough, & Cross, 1985; Power, Wood,
Wood, & MacDougall, 1990; Spencer & Gutfreund, 1990). All of these
studies were conducted either with children older than 18 months or
with fewer than six subjects.

One larger study of maternal conversational control included thirty-
four hearing mothers with deaf children, first at ages 3 to 5 years, then
at ages 5 to 7 years (Musselman & Churchill, 1992, 1993). Low levels of
maternal control were associated with greater gains in expressive (but
not receptive) language. Maternal control decreased over time, but re-
ductions were not commensurate with the growth in children’s language,
nor did control decrease to the extent that has been reported for hear-
ing mothers with hearing children. Another study (n � 24) found that
maternal sensitivity, a subscale of a larger construct, “emotional avail-
ability,” which describes emotional communication, at ages 21 to 33
months predicted expressive language in deaf and hard-of-hearing 
children at ages 33 to 41 months (Pressman, Pipp-Siegel, Yoshinaga-
Itano, & Deas, 1999). Language differences were greater for children with
a hearing loss (n � 21) than for their hearing peers (n � 21), suggesting



that maternal emotional availability is more critical when the child has
a hearing loss (Pressman et al., 2000).

Lederberg and Mobley’s (1990) research included the largest num-
ber of deaf children younger than age 2 with hearing mothers (n � 41;
median age � 22 months). They found no differences between groups of
deaf and hearing children in quality of attachment but reported a sig-
nificant difference in the quantity of communicative interactions expe-
rienced by deaf and hearing toddlers with hearing mothers. The deaf chil-
dren spent less time interacting with their mothers and more time in
solitary play with toys compared to their peers. Mothers of the children
with hearing loss initiated more interactions with their children than did
mothers of hearing children; Hd toddlers were more likely than Hh tod-
dlers “to terminate an interaction because they did not see or hear the
last communication by their mothers” (p. 1600). However, they found
no differences in the kinds of maternal behaviors cited by other re-
searchers, and they suggested that the communicative frustrations that
lead to intrusive, apparently insensitive behaviors in the hearing moth-
ers of deaf children emerge later, when language delays become more
apparent and interfere more seriously with reciprocal communication
and interaction.

Authors of the earlier studies often attributed the differences or dif-
ficulties of the hearing-mother-deaf-child dyads to stress produced by the
diagnosis of deafness or to the effect of diminished parent–child com-
munication resulting from the child’s deafness. The actual or expected
language delay in deaf children can contribute to maternal stress that has
a negative impact on mothers’ behaviors. Schlesinger (1985) proposed
that failure to generate reciprocal communication elicits a sense of pow-
erlessness in a hearing mother, leading to heightened efforts to control
the deaf child and to the self-perpetuating cycle of reduced interactive
language stimulation. The emotional impact of the identification of deaf-
ness on hearing parents may also contribute to ambivalence, grief, anger,
guilt, or denial with negative effects on dyadic interactions (Moses, 1985;
Mindel & Feldman, 1987; Harvey, 1989), although response to a family
crisis can also elicit family cohesiveness (Koester & Meadow-Orlans,
1990). Authors of two recent studies report stress levels of mothers with
hearing-impaired children to be no different from those of mothers whose
children are hearing, suggesting that recent improvements in age at iden-
tification and support services may have had a positive impact (Leder-
berg & Golbach, 2002; Pipp-Siegel, Sedey, & Yoshinaga-Itano, 2002; see
Chapter 6).

Other studies suggest factors that may ameliorate stress experienced
by parents of young children who are at risk or whose disabilities have
been identified. Boukydis, Lester, and Hoffman (1987) argued that so-
cial support promotes psychological adjustment in mothers of neonates,
as well as positive mother–infant interactions and optimal infant devel-
opment. Crockenberg (1987) and Weinraub and Wolf (1987) reported
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that the responsiveness of social networks can mediate potentially prob-
lematic parental interactions with infants of young or single mothers,
who experience more stress with a child’s disability than do mothers
whose spouse is present (Beckman, 1983). Support may buffer the stress
of a premature birth (Crnic et al., 1983), and professional support has
special significance for high-risk premature infants (Crnic, Greenberg, &
Slough, 1986). Feiring and colleagues (1987) found that high-risk moth-
ers with adequate emotional and material support engaged in more
episodes of appropriate face-to-face stimulation with their 3-month-old
infants. Mothers of preschool deaf children who received counseling dem-
onstrated increased praise, enjoyment, and communicative complexity,
and decreased maternal directiveness in interactions with their children,
compared to a control group of mothers with deaf children who received
no counseling (Greenberg, 1983; Greenberg, Calderon, & Kusché, 1984).

Deaf Children, Deaf Mothers. Less research with deaf mothers and
their deaf infants is available, compared to the number of studies cited
above. In the 1970s, the first study of young deaf children with deaf par-
ents was conducted by a group of psychiatrists at a strictly oral school
for deaf children. Four children, ages 7 to 31 months, were observed.
During their second year, the children exhibited severe separation anx-
iety and sleep disturbances, which the researchers concluded were the
result of disturbed mother–infant relationships (Galenson, Miller, Kaplan,
& Rothstein, 1979). A later study reported differing results, namely, that
neither the attachment patterns (Meadow, Greenberg, & Erting, 1983)
nor the social behaviors (Meadow, Greenberg, Erting, & Carmichael,
1981) of preschool children who were deaf and had deaf parents differed
from those of the comparison group of hearing children with hearing
parents. Authors of the second set of studies suggested that participating
subjects were drawn from populations that differed from those in the
other study in two important ways: (1) the second set was more highly
educated, and (2) they participated in an environment where the edu-
cational use of sign language was both accepted and encouraged, unlike
the situation in the other school.

More recently, our pilot studies of very early interaction (infants at
ages 3 to 12 months) suggested that mothers who were deaf were highly
responsive to the communication needs of their deaf infants, exhibited
prolonged positive facial expressions, and often mimicked their infants’
facial expressions (Meadow-Orlans et al., 1987b). They also were found
to modify their signed communication to maximize infants’ visual input
(Erting, Prezioso, & Hynes, 1990, 1994; Spencer, Bodner-Johnson, & Gut-
freund, 1992). Jamieson’s intensive studies of small groups of dyads (Dh,
Dd, Hh), including mothers with 4- to 5-year-old children, showed that
deaf mothers were more likely than hearing mothers to adapt discourse
strategies to their child’s visual needs, to establish joint visual attention,
and to use appropriate scaffolding behaviors that facilitate the child’s in-
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dependent exploration (Jamieson & Pedersen, 1993; Jamieson, 1994a,
1994b). Deaf mothers have also been observed to use more tactile con-
tact with their infants compared to others (Maestas y Moores, 1980; Rea,
Bonvillian, & Richards, 1988).

These studies report the positive impact of interactions for children
who are deaf, despite the difficulties inherent in the communicative sit-
uation of those with diminished auditory access to the environment.
Wood and his colleagues were the first to focus on and emphasize this
element in the acquisition of communicative competence by deaf chil-
dren: the importance of dividing visual attention between the person
communicating and the object being discussed (Wood, 1982; Wood,
Wood, Griffiths, & Howarth, 1986). The deaf child is usually unable to
attend both to her conversational partner and to the object of the con-
versation simultaneously. She must divide her attention, addressing the
person and the object consecutively. Before this “habit” is acquired and
becomes automatic, shifting attention slows a conversational exchange.
This is reflected in the reports from two studies showing that deaf infants
with deaf parents were exposed to fewer and briefer maternal utterances
than were hearing infants with hearing parents (Gregory & Barlow, 1989;
Harris, Clibbens, Chasin, & Tibbitts, 1989; Harris, 1992).

Hearing Children, Deaf Mothers. Social-psychological research with
hearing children and deaf parents is very sparse indeed. Most research
with this group has focused on speech or language development, and
some reports have not provided separate analyses for hearing and deaf
children with deaf parents, especially if the research focus was sign lan-
guage acquisition (Maestas y Moores, 1980; Woll & Kyle, 1989; Bonvil-
lian, Orlansky, & Folven, 1994). Indeed, much attention has been given
to the relative speed of acquisition of speech by hearing children and sign
language by deaf children (Petitto, 1986; Bonvillian & Folven, 1993).

Hearing children with deaf parents have been found to code- or
mode-switch appropriately from speech to sign, depending on the hear-
ing status of their conversational partners, by the age of 19 months (Prinz
& Prinz, 1979, 1981; Griffith, 1990). One interesting case of code/mode-
switching is provided by a study of twins (one deaf, one hearing) with
deaf parents. Between 16 and 24 months, the hearing twin received more
total utterances and more vocal utterances from adults than did the deaf
twin. Almost all the deaf twin’s utterances were in sign only, whereas
the hearing twin used no vocal utterances to her mother, a few to her
father (who used voice plus sign to her), and most to the hearing re-
searchers who used voice plus sign (Gaustad, 1988).

There is little research on the nature of discourse between deaf par-
ents and their hearing or deaf children, but a recurring focus of study
with hearing children of deaf parents is their acquisition of speech. A
comprehensive literature review identified sixteen studies of this kind,
conducted between 1971 and 1985 (Schiff-Myers, 1993). Only two of
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these were conducted with more than eight subjects; one found the re-
ceptive language abilities of hearing preschoolers (n � 56) with deaf par-
ents to be equal to, and articulation to be better than, those measured
in the general population (Brelje, 1971). The other study showed that
twenty-three of forty children who could be tested appropriately had
speech or language delays, but only eleven of these had problems that
related only to their parents’ deafness. The others had previously unde-
tected hearing losses or were diagnosed with cognitive or emotional prob-
lems (Schiff & Ventry, 1976).

Studies that might illuminate family dynamics or interactions of deaf
parents with hearing children are difficult to locate. Those available have
been conducted with older children or collected retrospectively from
adults. These suggest few serious problems with this population
(Meadow-Orlans, 2002; see also Rienzi, 1990; Buchino, 1993; E. G. Jones,
1995). The personal accounts of children of deaf adults (CODAs) usually
report positive family experiences; they did not as children, nor do they
as adults, consider their parents “handicapped” (Hoffmeister, 1985). They
may recount the burdens of interpreting for parents (Mallory, Schein, &
Zingle, 1992), the need to protect parents from cruel strangers or insen-
sitive family members (including hearing grandparents), but without ex-
ception they express strong affection and close emotional ties (Fant &
Schuchman, 1974; Royster, 1981; Walker, 1986; Sidransky, 1990; Davis,
2000). Preston’s study (1994), based on 150 interviews with hearing
adults who have deaf parents, provides the most comprehensive picture
of this family constellation. He cites both negative and positive accounts
from informants, concluding that their views about childhood experi-
ences range as broadly as those of any other group.

Clinicians who have worked with families comprised of deaf parents
and hearing children (by definition, those who are experiencing rela-
tional or behavioral difficulties) suggest that their problems are frequently
related to role reversals and power struggles, to parents’ lack of self-
confidence in their childrearing abilities, or to the negative influence of
hearing grandparents (Robinson & Weathers, 1974; Rayson, 1987; Har-
vey, 1989; Hindley, 2000). Although inferences might be drawn from
these retrospective studies, narrative accounts, and clinical descriptions
of family dynamics, they neither address nor can they be compared di-
rectly to research that examines early parent–child communication and
interactions.

Deafness and Interaction. In the aggregate, these studies of deaf/hear-
ing, hearing/deaf, and deaf/deaf interaction reflect the remarkable com-
plexity of linguistic, emotional, and communication modality issues that
have an impact on parents and children when deafness is involved. Much
remains to be learned about the positive strategies of early interaction
and socialization that enable most deaf parents to rear, and most deaf
children to become, healthy and contributing members of society.
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Data on Mother–Child Interaction and Support

Methodology

Participants. Participants included the core groups of mothers and chil-
dren: nineteen dyads with a deaf mother and hearing baby (Dh), twenty-
one dyads with a hearing mother and baby (Hh), and twenty dyads from
each of the groups with deaf mothers and deaf babies (Dd) and hearing
mothers and deaf babies (Hd).

Procedures. Mother–child free play with toys was videotaped for 15
minutes at the 12-month data collection session and for 20 minutes at
the 18-month session. Questionnaires were completed by hearing par-
ents after the 9-month and 15-month interviews. (These data were not
collected from deaf parents.)

Rating Scales. Rating scales for mother–infant interaction drew from
protocols used previously with infants or toddlers (Crawley & Spiker,
1983; Greenberg & Crnic, 1988; Crnic & Greenberg, 1990) or specifically
with mothers of infants with hearing loss (Schlesinger & Meadow, 1972;
Lederberg & Mobley, 1990). The rating scales were designed to be com-
pleted by experienced, clinically trained observers after a global viewing
of the entire sequence of interaction. A persuasive rationale for this ap-
proach was provided by Bakeman and Brown (1980):

. . . [I]t may be more fruitful to think of characteristics of early interaction,
like responsiveness, not as frequencies or sequences of particular acts but,
rather as a disposition which permeates all of the mother’s and/or all of
the baby’s interactive behavior. And in that case, global rating scales, and
not sequential recording of minute particular behaviors followed by vari-
ous microanalyses, might be the method of choice. (p. 445)

Primary scales used in these analyses were completed after viewing the
entire sequence of interaction. These included six behavior ratings for
mothers (use of touch, sensitivity, participation, flexibility, affect, con-
sistency), four behavior ratings for infants (compliance, affect, participa-
tion, gentleness), and three behavior ratings for dyads (enjoyment, com-
municative understanding, reciprocal turntaking). The rating for mothers’
“use of touch” was only marginally reliable and was excluded from the
“summary rating” of mothers’ behaviors. (The complete coding scheme
is reproduced in the appendix to this chapter.)

Training of Raters and Rating Procedures. In addition to the chapter
authors, three other professionals contributed to coding the 160 interac-
tion sessions.1 They were trained in the use of the scales by viewing and
rating videotapes of four dyads excluded from the database. All had
lengthy personal experience with young deaf children and were fluent
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in sign language; all except the first author were clinically trained. As
nearly as possible, raters were blind to the hearing status of both moth-
ers and children. Limitations were significant with the deaf mothers, all
of whom used some sign language, but the hearing and deaf children
were indistinguishable on videotape, with the exception of those chil-
dren who wore visible hearing aids.

Two raters watched each tape together and completed evaluations
independently on scales of 1 (negative) to 5 (positive). Scores were then
compared, and any discrepancies greater than 1 scale point were dis-
cussed and agreement (within 1 point) was negotiated.

Reliability was calculated for each of the thirteen subscales, with
scale scores within 1 scale point defined as “agreement.” Cohen’s kappa,
a test of intercoder reliability, was calculated at .94 for 12-month tapes
and .81 for 18-month tapes. (These values were computed from the ini-
tial scores entered by the two raters, not the final, negotiated scores.)
Summary scores for mothers, infants, and dyads were created by sum-
ming relevant components from both raters and dividing to achieve a
mean (range � 1 to 5). Cronbach’s alpha was calculated for mothers’
summary scores on five dimensions: .92 at 12 months; .94 at 18 months.
Infants’ summary scores on four dimensions were .89 at 12 months; .87
at 18 months. Dyads’ summary scores on three dimensions were: .92 at
12 months; .93 at 18 months.

Index of Maternal Support. This Index was created by combining (hear-
ing) mothers’ responses to the Family Support Scale (FSS), completed
when infants were 15 months old, and two subscales of the Parenting
Stress Index (PSI), also completed when infants were 15 months old.
Items on PSI subscales Relationship with Spouse and Social Isolation are
relevant to social support from spouse and from friendship networks. The
FSS contains items designed to tap family support (parents, spouse, in-
laws, other relatives), friends’ support (personal friends, co-workers, so-
cial groups), and community/professional support (church, physician,
professional helpers, schools/day care centers, write-in “others”). Moth-
ers were divided into those who fell above and below the median on the
Maternal Support Index, defined as “high support” and “low support,”
respectively.

Analyses. For analyses of differences in mother–child interaction rat-
ings for the four groups at ages 12 and 18 months, repeated-measures
analyses of variance (ANOVAs) were performed on the summary ratings,
with group as the between-subject factor and age as the within-subject
repeated measure. These analyses were followed by one-way ANOVAs
with Duncan’s range tests to evaluate between-group differences and t
tests to evaluate 12- to 18-month differences. One-way ANOVAs were
performed on individual components of rating scales, also followed by
Duncan’s range tests. For analysis of the effect of social support on in-
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teraction ratings of hearing mothers and infants, a repeated measures
MANOVA was performed, with hearing status (deaf vs. hearing) and sup-
port level (high vs. low) treated as between-group factors and behavior
ratings treated as levels of the within-group factor.

Results

Interaction Ratings: Four Groups, Two Ages. For mothers’ Summary
ratings, significant group-by-age interaction effects were found [F
(3,76) � 3.61; p � .05]. Main effects were significant for group [F
(3,76) � 4.33; p � .01]. For infants’ Summary ratings, no group-by-age
interaction effects were found; only group effects were significant [F
(3,76) � 3.09; p � .05]. For dyadic Summary ratings, interaction (group-
by-age) effects and age effects were only marginally significant (p � .10),
but main effects for group were significant [F (3,76) � 7.03; p � .001].

Mothers’ Ratings. The Hd mothers’ Summary ratings were significantly
below those of Hh mothers’ at both the 12-month and the 18-month as-
sessments (see Table 8-1). No other significant Summary group differ-
ences emerged at 12 months. However, at 18 months Dh mothers were
rated significantly below both Dd and Hh mothers. Ratings of Dd, Hd,
and Hh mothers were somewhat (though not significantly) higher at 18
months than at 12 months, whereas ratings for Dh mothers were sig-
nificantly lower at 18 months than at 12 months [t (18) � �2.27; p �
.04]. Differences in mothers’ Involvement in their children’s play activ-
ities did not influence these ratings, either for the first (12-month) or the
second (18-month) assessment. Likewise, differences in positive Affect
had little or no influence on Summary scores. At 12 months, Hd and Dh
mothers were rated significantly below Hh mothers for Flexibility and
Hd mothers significantly below Hh mothers for Consistency. At 18
months, the magnitude of differences among mothers’ ratings for Sensi-
tivity, Flexibility, and Consistency increased: Hd mothers were rated sig-
nificantly lower than Hh mothers for Sensitivity and Flexibility, but Dh
mothers were rated significantly below both Hh and Dd mothers for Sen-
sitivity and Flexibility, whereas Dh mothers were rated significantly be-
low those in all three other groups on Consistency.

Infants’ Ratings. Differences among groups of mothers increased from
12 to 18 months, but the opposite was true for infants. Summary ratings
for infants at 12 months were significantly different [F (3,76) � 4.34; p �
.01], with Hd infants rated less positively than infants in groups Dd, Dh,
and Hh. At 18 months, no significant differences existed between any of
the groups. At 12 months, Hd infants were marginally less Compliant
and significantly less Involved than were Dd or Hh infants. They showed
significantly less positive Affect than did infants in any other group, and
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Table 8-1. Interaction ratings of mothers, infants, and dyads, by mother–infant hearing status, ages 12 and 18 months: Means (SD)
one-way ANOVAs (F), Duncan’s multiple range test

Age 12 months Age 18 months

Dd Hd Dh Hh F (3,76) Dd Hd Dh Hh F (3,76)

Mothers

Use of touch 3.3 2.7 3.2 3.1 NS 3.4 2.8 2.6 3.7 3.70*

(.9) (1.1) (1.1) (1.1) (1.1) (1.2) (1.0) (1.2) g

Sensitivity 3.3 2.9 2.9 3.8 2.55† 3.7 3.4 2.7 4.2 6.58***

(1.2) (1.3) (1.1) (1.1) g (.9) (1.4) (1.2) (1.0) a,j

Involvement 4.3 3.7 3.9 4.0 NS 4.2 3.8 3.3 4.0 NS
(.9) (1.0) (.8) (1.2) (.8) (1.3) (1.2) (1.3)

Flexibility 3.3 2.7 3.0 3.8 3.34* 3.5 3.0 2.5 3.9 5.18**

(1.3) (1.2) (1.0) (1.2) g (1.1) (1.4) (1.0) (1.1) a,j

Affect 3.7 3.2 3.6 4.0 2.57† 3.8 3.2 3.2 4.0 2.34†

(.9) (1.1) (.9) (1.1) a (1.0) (1.4) (.9) (1.2)

Consistency 3.7 2.8 3.2 3.8 3.77** 3.9 3.8 2.8 4.4 8.55***

(1.0) (1.3) (1.0) (1.2) c (.8) (1.0) (1.1) (1.0) k

Summary 3.7 3.1 3.3 3.9 2.83* 3.8 3.4 2.9 4.1 5.30**

(.9) (1.0) (.8) (1.0) a (.8) (1.2) (.9) (1.0) a,j
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Infants

Compliance 3.3 2.6 3.3 3.4 2.57† 3.3 2.9 2.7 3.5 2.64†

(1.0) (1.2) (.9) (1.0) c (1.0) (1.1) (.9) (1.2) h

Affect 3.4 2.5 3.3 3.4 3.76** 3.4 2.6 3.3 3.1 NS
(1.0) (.9) (.8) (1.1) e (.8) (1.1) (.9) (1.2)

Involvement 3.9 3.1 3.6 3.9 3.07* 3.8 3.6 3.4 3.7 NS
(.9) (1.1) (.7) (1.0) c (.7) (1.0) (1.1) (1.3)

Gentleness 3.5 3.0 3.7 3.8 4.43** 3.2 3.1 3.0 3.6 NS
(.8) (1.0) (.7) (.8) l (1.0) (.8) (1.1) (1.3)

Summary 3.5 2.8 3.5 3.6 4.34** 3.4 3.1 3.1 3.5 NS
(.8) (.9) (.6) (.8) e (.8) (.9) (.8) (1.1)

Dyads

Enjoyment 3.3 2.3 3.4 3.5 6.00*** 3.6 2.8 2.9 3.5 2.14†

(1.1) (1.1) (.9) (1.1) e (.9) (1.3) (1.1) (1.3)

Understanding 3.7 2.4 3.4 3.9 8.33*** 4.4 2.6 3.5 3.8 8.56***

(1.1) (1.0) (1.0) (.9) e (.9) (1.2) (1.2) (1.2) e,i

Turn-taking 3.2 2.2 2.9 3.5 4.58** 3.9 2.8 2.8 3.5 4.29**

(1.3) (1.1) (1.1) (1.2) e (.8) (1.2) (1.3) (1.3) f

Summary 3.4 2.3 3.2 3.6 7.20*** 3.9 2.7 3.1 3.6 4.86**

(1.1) (1.0) (.8) (1.0) e (.8) (1.2) (1.1) (1.2) c,i

aHd � Hh. eHd � Dd Dh Hh. iDh � Dd. †p � .10.
bHd � Dd. fHd Dh � Dd. jDh � Dd Hh. *p � .05.
cHd � Dd Hh. gHd Dh � Hh. kDh � Hd Dd Hh. **p � .01.
dHd � Dh Dd. hDh � Hh. lHd � Dh Hh. ***p � .001.

Table 8-1. Interaction ratings of mothers, infants, and dyads, by mother–infant hearing status, ages 12 and 18 months: Means (SD)
one-way ANOVAs (F), Duncan’s multiple range test (continued)

Age 12 months Age 18 months

Dd Hd Dh Hh F (3,76) Dd Hd Dh Hh F (3,76)



significantly less Gentleness than Dh or Hh infants. This absence of 
Gentleness was illustrated most clearly in one child who received low
ratings at both 12 and 18 months. During the second play session, he 
repeatedly banged a doll’s head on the floor. When the mother re-
primanded him, the child bit the doll’s head. A few minutes later he took
several aggressive bites from a sponge that was part of the toy set.

Dyadic Ratings. Summary ratings at 12 months show Hd dyads signif-
icantly below each of the three other groups [F (3,76) � 7.19; p � .001].
At 18 months, these differences were somewhat less extreme [F (3,76) �
4.86; p � .01), and the pattern of group comparisons was somewhat dif-
ferent: Hd dyads continued to be rated below Dd and Hh, but Dh dyads
ranked significantly below Dd dyads. Ratings improved significantly from
12 to 18 months for group Dd [t (19) � 2.20; p � .04] and to a substan-
tial degree for group Hd [t (19) � 2.04; p � .055]. The Dh dyads had es-
sentially the same ratings at 18 months as at 12 months; that is, their in-
teractions had not improved, whereas those of Dd and Hd dyads improved
considerably and Hh ratings did not change. At 12 months, ratings of Hd
dyads for Enjoyment, Understanding, and Turn-taking were significantly
below those of the three other groups. At 18 months, ratings for Enjoy-
ment did not differ for any two groups. For Understanding, group Hd
dyads continued to be rated significantly below the three other groups,
and Dh dyads were rated below Dd mothers and infants. Both Hd and
Dh dyads were rated below group Dd dyads for Turn-taking.

Relationship of Hearing Mothers’ Interaction Ratings to 
Maternal Support

A 2 (Group) � 2 (Support) � 6 (Maternal Behaviors) repeated measures
MANOVA was performed, with hearing status (deaf vs. hearing) and sup-
port level (high vs. low) treated as between-group factors and maternal
behaviors treated as levels of the within-group factor. As expected, this
analysis revealed a significant group-by-support interaction [F(1,36) �
4.45; p � .05]. Additional MANOVAs for ratings of infants and dyads
were not significant.

Mothers’ Ratings. One-way ANOVAs for individual behavior ratings
(see Table 8-2) showed that (hearing) mothers of deaf infants receiving
low levels of support were rated significantly below other mothers on
five of the six behavioral dimensions. Involvement was the single be-
havior that did not differentiate the low-support hearing mothers from
others. Differences were significant for ratings of Use of Touch, Sensitiv-
ity, Flexibility, Affect, and Consistency.

Infants’ Ratings. Mothers with low support levels had deaf infants who
were significantly less compliant than were deaf or hearing infants whose
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mothers had high support levels. Support did not differentiate infants for
Affect, Involvement, or Gentleness. The cumulative effect of lower rat-
ings on all four infant scales led to a significantly different infant Sum-
mary score, with low-support deaf infants rated below deaf and hearing
infants of high-support mothers.

Dyadic Ratings. Dyads with deaf infants and low-support mothers were
rated below dyads with deaf or hearing infants and high-support mothers
for Enjoyment. These dyads were rated below the three other groups of
dyads for Understanding and Turn-taking, and for the Summary rating.
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Table 8-2. Interaction ratings at 18 months for hearing mothers, infants, and
dyads, by infant hearing status, by mothers’ support level: Means, one-way
ANOVAs (F)

Deaf Infants Hearing Infants

Low High Low High
Mothers’ Support (N � 13) (N � 7) (N � 7) (N � 13) F (3,36)

Mothers

Use of touch 2.3 3.8 3.9 3.6 4.8**a

Sensitivity 2.7 4.4 4.2 4.2 6.0**a

Involvement 3.3 4.2 4.0 4.0 NS
Flexibility 2.4 3.9 4.0 3.8 4.5**a

Affect 2.7 4.0 4.1 4.0 3.1*a

Consistency 3.3 4.4 4.4 4.4 3.4*a

Summary 2.9 4.2 4.1 4.1 4.0**a

Infants

Compliance 2.4 3.7 3.4 3.7 3.6*b

Affect 2.2 3.4 3.0 3.2 NS
Involvement 3.0 4.4 3.4 3.8 NS
Gentleness 2.7 3.4 3.5 3.8 NS
Summary 2.5 3.7 3.3 3.6 3.4*b

Dyads

Enjoyment 2.2 3.7 3.4 3.5 3.1*b

Understanding 2.1 3.5 3.4 4.0 6.2**a

Turntaking 2.0 3.7 3.4 3.6 4.8**a

Summary 2.1 3.6 3.4 3.7 5.0**a

*p � .05.

**p � .01.

aMothers or dyads w/ low support and deaf infants � all others.

bDeaf infants or dyads of low-support mothers � deaf or hearing infants of high-support mothers (Dun-
can’s Multiple Range Test).



Discussion

In almost every significant difference reported above, interactions of the
members of matched hearing-status dyads were rated more positively
than those for unmatched hearing-status dyads. That is, deaf infants and
their deaf mothers (Dd) and hearing infants and their hearing mothers
(Hh) engaged in more positive interactive behaviors, compared to dyads
with unmatched hearing status: deaf infants and their hearing mothers
(Hd) or hearing infants and their deaf mothers (Dh).

A good deal of relevant theory can be cited to help explain the im-
portance of matched hearing status for deaf/hearing dyads. Erikson’s
(1959, 1963) epigenetic theory of life-cycle development emphasizes the
importance of prior experiences of intimacy for successful parenting dur-
ing midlife, and the urge for generativity that leads parents to hope for
offspring like themselves. Parents often pattern their parenting styles on
their own childhood experiences, labeled by one author as “the repro-
duction of mothering” (Chodorow, 1978). This repetition of one’s own
socialization experience is implied in the theory of “intuitive parenting”
(Papous̆ek & Papous̆ek, 1987). This proposes that parents draw on intu-
itive or unconscious resources to monitor their infants’ exposure to en-
vironmental stimuli, and that successful caregiving behaviors are then
reinforced by infants’ responses. In unmatched hearing-status dyads, par-
ents have fewer intuitive experiences or techniques for fostering visual
proficiency (Koester, 1992, 1994). The concept of “affective attunement”
is also relevant here. This occurs between parent and child when the par-
ent begins to expand his or her behavior from imitation to cross-modal
matching, thus allowing for the recasting of an emotional experience in
another form (Stern, 1985, 2002). This becomes more important when
parent and child do not share the same sensory environment, and the
most comfortable linguistic mode for the parent may not be the one most
appropriate for the child.

Hearing Mothers, Deaf Infants. The ratings of hearing mothers and
their deaf infants are consonant with the findings of most studies cited
earlier in this chapter. It is noteworthy that the interactions of these deaf
babies and hearing mothers improved during the period from 12 to 18
months (although the improvement was seen in expressive or emotional
interactions rather than in the cognitive dimension defined as “mutual
understanding”). This improvement in mother–child interaction may
stem from three sources: the greater distance of mothers from the initial
diagnosis of their infants’ deafness, an improvement in the mothers’ ex-
pressive communication skills, or the effects of an additional 6 months
of social support.

An important finding that came from these data, in terms of poten-
tial application as well as the literature on mother–deaf-child interaction,
is the significant positive effect of social support on behaviors of the hear-
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ing mothers with deaf children. Indeed, the differences between moth-
ers with deaf and hearing children discussed in the preceding section re-
sulted only from the ratings of mothers who reported low levels of so-
cial support. Ratings for hearing mothers of deaf children with high
support levels were no different from those of mothers with hearing chil-
dren. Except for Greenberg’s (1983) experimental intervention study
showing the positive effects of counseling on interactions of mothers and
their deaf toddlers, we know of no other research with deaf children that
has examined this relationship. However, evidence from research with
other groups of high-risk dyads documents the positive effects of social
support on mother–child interaction. Support for adolescent mothers, re-
lated to positive mother–infant interaction when stress levels were low,
included caregiving help from husbands or boyfriends, role modeling by
the infant’s maternal grandmother, and parenting advice from profes-
sionals (Crockenberg, 1987). Stress was related to negative interactions
with young children only for unmarried mothers; parenting support was
marginally related to positive behaviors for both single and married moth-
ers (Weinraub & Wolf, 1987). Mothers of children with mental retarda-
tion, physically handicapping conditions, and developmental delays were
found to be more responsive during interactions with their children if
they perceived their support systems to be adequate, compared to moth-
ers who perceived those systems as inadequate (Dunst & Trivette, 1986).

A study of poor, inner-city, largely Hispanic mothers of sick and
healthy, term and preterm infants showed the importance of both the
type and source of support to proximal (near to child) and distal (farther
from child) maternal behaviors (Feiring, Fox, Jaskir, & Lewis, 1987). For
these mothers, support received closer to the identification of the child’s
deafness had a greater impact on behaviors at 18 months than support
received later in the child’s developmental trajectory, further evidence
of the importance of early intervention with deaf children (Meadow-
Orlans, 1987). Level of support rather than the number of separate sup-
port sources was more important, and the combination of support over
time and across sources strengthened the relationship between support
and maternal behavior.

Deaf Mothers, Hearing Babies. The comparatively poor performance
of the Dh dyads might be seen as reinforcement for suggestions that a
part of the explanation for the interactive difficulties of hearing mothers
with deaf children was their emotional response to the diagnosis of deaf-
ness as difference, or their need to adjust to the notion of parenting a
child unlike themselves in an important respect. Deaf mothers with hear-
ing children, who do not face the communicative difficulties of Hd moth-
ers because their children are quite capable of processing their signed
communication, appear to demonstrate similar difficulties. The ratings of
the Dh mothers are cause for some concern, especially as the interac-
tions at 18 months were significantly less positive than interactions at 12
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months, unlike those of mothers in other groups. One especially poignant
and painful play session of a deaf mother and 18-month-old hearing child
consisted almost entirely of the child talking into a toy telephone while
the mother tried repeatedly to interest her in other activities. Eventually
the mother sat back with a helpless demeanor, watching her child.

Conclusion

The wide variation within each of the four groups of dyads participating
in this research project must be emphasized. Many deaf mothers with
hearing children and hearing mothers with deaf children exhibited ap-
propriate interactive behaviors and reinforced their child’s positive re-
sponses. However, the striking group differences in mean scores between
the matched hearing status dyads and those for the unmatched hearing
status dyads raise a flag of concern. Hearing mothers with deaf infants
routinely receive support services, mandated by federal law. This research
suggests that deaf mothers with hearing infants could well benefit from
similar services to help them deal with the practical and the emotional
challenges of parenting a child whose communicative needs and abilities
differ significantly from their own.
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ren Stika 25. Meadow-Orlans rated all 160 videotapes.
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Appendix 8–1. Mother–child Interaction Rating Scale: Definitions

Mothers

1. Use of Touch
High rating: Touch is both frequent and positive. Includes body contact such as
cuddling and sitting on Mom’s lap.
Low rating: Very little touching or any negative use of touch.

2. Sensitive Versus Intrusive
High rating: Mother responds to child’s interest and is willing to continue activity
initiated by child. Gives child time to absorb one offered object/activity before
beginning another. Provides appropriate structure and opportunity for child to
pursue a variety of toys. Selects objects that stimulate child. Does not interrupt one
child-initiated activity with another. Appears to play rather than teach. Pacing seems
appropriate for child’s age and situation.
Low rating: Mother constantly intervenes or intrudes on child’s attention or self-
initiated exploration or activity. Doesn’t wait for a lull to introduce a new object.
Insensitive to child’s interest; may appear anxious or frantic in introduction of new
activity. Teaches or instructs rather than plays.

3. Participatory and Involved Versus Passive and Disengaged
High rating: Mother expresses interest in play activities. Responds with pleasure to
child’s overtures or initiates playful activities of her own design.
Low rating: Seems passive and lacking in interest. May appear to define situation as
one in which the child plays and she watches without participating.

4. Flexible and Creative Versus Rigid and Unimaginative
High rating: The flexible mother may set rules for safety and behavior but is willing
to bend them at times. She is willing to accept a child’s expression of disinterest in
her proposed activity. She has imagination in getting child to follow the rules or in
getting the child to perform a task. Creativity may also be evidenced in use of
materials and play.
Low rating: The rigid mother is unwilling to change a routine that has begun, is strict
in the letter of the rule she has made, and does not cajole or try to redirect child’s
attention from a forbidden behavior. She may also lack imagination in use of
materials, in capturing child’s attention, or in finding interesting play.

5. Overall Affective Tone
High rating: Facial, vocal, tactile, and body language for entire viewing time seems
positive, warm, and pleasant.
Low rating: Seems negative and lacking in warmth.

6. Consistent Versus Inconsistent
High rating: Affect (positive or negative), flexibility/rigidity, and
responsiveness/nonresponsiveness not subject to quick changes. Mother’s behavior is
consistent throughout the entire period of play.
Low rating: Changes frequently/abruptly from positive to negative, permissive to
strict, smiling to frowning. Neither behavior nor affect is predictable and/or “the
words are right but the music is wrong.”

Children

1. Compliant Versus Resistant
High rating: Child is cooperative, acquiesces to mother’s verbal or nonverbal
requests/demands, and does not disobey or fail to respond to a request for
participation in an activity. Compliance is cheerfully, happily given.
Low rating: Child refuses to give in to mother’s requests and may respond with
defiance or ignore a request. If mother requests and child does not comply, rating
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should be low whether or not observer believes that child understood. That is,
compliance should be rated from the mother’s perspective.

2. Overall Affective Tone
High rating: Frequent smiling and laughter. Expressions of pleasure in activities.
Communicates a sense of happiness.
Low rating: Affect ranges from neutral to sad. Few expressions of pleasure. Absence
of spontaneous joy.

3. Participatory and Involved Versus Passive and Disengaged
High rating: Expresses interest in activities. Responds to mother’s overtures and
initiates activities reflecting the child’s own interest and independence. Not bored.
Low rating: Passive and lacking interest. Content to watch mother or to do nothing.
Bored; perhaps tries to leave room. Dependent on mother for activities.

4. Gentle Versus Aggressive
High rating: Child’s manner is gentle, sweet, kind, and loving. (This may be
expressed toward mother and/or toward toys.)
Low rating: May be difficult to control, throws objects, or hits mother or doll. Angry,
mean, or hostile quality to behavior.

Dyads

1. Enjoyment Versus Nonenjoyment
High rating: Both mother and child enjoy the activities/interaction. Neither is bored;
they take pleasure in each other’s company and the activities each initiates.
Low rating: Little or no pleasure/interest displayed by either member of the
mother–child pair.

2. Mutual Communicative Understanding Versus Little or No Understanding
High rating: Both mother and child understand the other’s cognitive/linguistic
meaning, as shown by behavioral, facial, or gestural/verbal response.
Low rating: Neither mother nor child understands the other’s cognitive/linguistic
meaning. Absence of response.

3. Reciprocity of Interaction Versus No Reciprocity
High rating: Dyad engages in turn-taking and shared initiations of new activities.
May be seen in verbal communication or in behavioral or object turn-taking.
Neither has a disproportionate share of initiation.
Low rating: One or the other member of the pair does most of the initiating of
conversation or activity, or there are monologues with no change of
speaker/initiator.
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Attachment Behaviors at 18 Months

Lynne Sanford Koester and Kathryn P. Meadow-Orlans1

For at least 30 years, infant–caregiver attachment has been a primary
focus of developmental psychologists, and the Ainsworth Strange Sit-

uation Procedure (SSP) has been utilized in literally hundreds of research
studies (Ainsworth, Blehar, Waters, & Wall, 1978; Solomon & George,
1999). The SSP involves a series of separations from and reunions with
the mother, as well as episodes during which a stranger is also in the
room with the infant. This procedure has enabled researchers to observe
infants (typically 12- to 20-month-olds) in a standardized laboratory 
situation consisting of the following 3-minute episodes (Ainsworth & 
Wittig, 1969; Sroufe & Waters, 1977; Solomon & George, 1999):

1. mother and infant enter unfamiliar playroom, staff member 
explains procedure, then departs;

2. mother sits in chair and pretends to read a magazine while 
infant plays with toys;

3. stranger enters room, engages mother in conversation;
4. mother leaves infant with stranger;
5. mother returns, stranger exits;
6. mother leaves infant alone;
7. stranger returns, comforts infant if needed;
8. mother returns, stranger leaves.

In this chapter we describe the theoretical and methodological back-
ground for this assessment; the results from other studies linking at-
tachment outcomes to earlier face-to-face interactions, play behaviors,
and family stress; the relevance of attachment to the study of deaf chil-
dren; and results from analyses of attachment data from this project.

Conceptual Background

Based on the theoretical work of British psychoanalyst John Bowlby
(1958, 1969), attachment has been defined as an enduring affectional tie



binding two people together, and it is characterized by maintenance of
close physical contact and frequent communication. Behavioral indica-
tors of attachment in the infant include efforts to seek and to maintain
proximity such as approaching, following, and clinging, or to influence
maternal responses by crying, smiling, or vocalizing (Bowlby, 1969;
Ainsworth & Bell, 1970). Implications of this process extend beyond early
socioemotional development. The infant who forms a healthy attachment
to a caregiver can use this bond for further exploration and mastery of
the environment, a quality that also serves well in later stages of devel-
opment. Because moving further into the world includes risks, the se-
cure infant may use the attachment figure for reassurance, returning to
this “secure base” during times of distress or uncertainty. When reunited
after a separation from the caregiver, the securely attached infant ac-
tively reestablishes proximity and comfort, and is then able to resume
play and exploration with the knowledge that a trusted caregiver is avail-
able for protection when needed. The availability of a “safe harbor” may
also promote affective competence that involves “being able to feel and
process emotions for optimal functioning while maintaining the integrity
of self and the safety-providing relationship (i.e., attachment)” (Fosha,
2000, p. 42). In some infants, reunion with the attachment figure does
not effectively terminate the behaviors elicited by separation:

. . . [T]he inability to find comfort in contact with an attachment figure is
an important sign that the attachment behavioral system is not serving the
integrative/adaptive function that it does for most infants. Insecurely or
maladaptively attached infants may need contact even when environmen-
tal stress is minimal, may be unable to regain security or resume explo-
ration upon reunion, or may actively avoid contact or interaction upon re-
union. (Sroufe & Waters, 1977, p. 1186)

Most securely attached infants are able to play independently in an
unfamiliar setting, but will eagerly seek contact after the attachment fig-
ure has been absent, and can then use her (or him) as a base from which
to resume exploratory play. Insecurely or anxiously attached infants show
quite different patterns both before and after reunion with the mother.

The standard SSP coding procedure classifies infant participants into
three (or four) groups: Group A, “Avoidant” infants, separate readily and
seek little contact throughout the procedure, show little distress, and ap-
pear somewhat indifferent to the changes taking place in each episode.
These infants show little joy at the mother’s return, sometimes not even
acknowledging her, or overtly turn and move away from her especially
after the second departure. The attachment system for these babies ap-
pears to elicit maladaptive behaviors, in that increased distress provokes
increased distancing from the mother. “The insecure, avoidant child sac-
rifices his affective life in order to function. Throughout, . . . he exhibits
neither distress at separation nor joy at reunion, as if he were indiffer-
ent to the caretaker’s goings and comings” (Fosha, 2000, p. 43).
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Group B, “Secure” babies, are prepared to explore the room and the
toys when the mother is present, perhaps checking back with her occa-
sionally. When the mother leaves the room, the child probably becomes
overtly distressed, although willing to be comforted by the stranger. When
the mother returns, the infant will seek contact with her and return to
play with the toys after a short time (Weinfield, Sroufe, Egeland, & Carl-
son, 1999).

Group C babies are the “Insecure/Ambivalent” infants (also termed
“Resistant”), whose exploration is minimal even when the mother is pres-
ent. They are often uneasy with the stranger and may be upset even be-
fore the mother leaves. The most distinguishing characteristic of these
infants is their inability to take comfort in the mother’s return, or to set-
tle down and resume play after the reunion. Even when the attachment
figure is present, there is little evidence that she effectively provides a
secure base for the child. (Most studies have investigated attachment in
relation to the child’s biological mother, although this does not mean
that others, such as fathers, grandparents, adoptive parents, or siblings,
are insignificant in the infant’s socioemotional world.) The infant dem-
onstrates ambivalence by a confusing mixture of both seeking and re-
sisting contact. These infants typically continue to be distressed in their
mother’s presence, or express their ambivalence by angry outbursts of
hitting, pushing, or kicking the mother or toys. These behaviors neither
support a positive relationship with the attachment figure nor facilitate
the infant’s exploration of a new environment. Furthermore, the con-
tradictory messages from the child are difficult for the caregiver to read
and may thus exacerbate an already ineffectual dyadic communication
pattern.

A category of “Disorganized/Disoriented” attachment (Group D) was
added to the schema more recently in an effort to account for children
who are not easily classified in one of the three original categories (Main
& Solomon, 1986, 1990; Lyons-Ruth & Jacobvitz, 1999). Infants in this
group “appear to have no coherent strategy for handling separations and
reunions” (Colin, 1996, p. 47).

Whereas Group A babies appear to display predominantly defensive
reactions, Group B (Secure) infants have coherent strategies that assist
them in using the attachment figure as a secure base from which to ven-
ture forth again despite temporary separations. Conversely, Group C in-
fants exhibit a more extreme form of dependence on the attachment fig-
ure, whereas Group D babies do not consistently employ any of these
behavioral approaches—hence the appearance of being disorganized or
disoriented (Colin, 1996).

Precursors to Attachment: Early Maternal Behaviors

Several studies have examined the relationship between the quality of
attachment and the infant’s earlier interactions with the attachment fig-
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ure. It is assumed that sensitive, reciprocal, and contingent interactions
with the caregiver during the first year enhance the probability of an in-
fant’s secure attachment at the end of that year. As Blehar, Lieberman,
and Ainsworth (1977) reported, mothers of anxiously attached infants
in their study “more frequently initiated face-to-face interaction with a
silent, impassive face and more often failed to respond to their babies’
attempts to initiate interaction than did mothers of infants who were
later judged to be securely attached” (p. 190). In contrast, mothers of ba-
bies later classified as securely attached had been more contingent and
facilitative of interaction in the previous observations. Similarly, Egeland
and Farber (1984) found that securely attached infants had mothers who
were sensitive to their infant’s needs, and who encouraged reciprocity
during earlier feeding and play situations.

Other researchers examining behaviors similar to those coded in our
face-to-face interactions have found that mothers who were particularly
skilled at modifying their behaviors according to the infant’s visual at-
tention were less likely to have avoidant babies at 12 months (Langhorst
& Fogel, 1982). That is, sensitive caregivers decreased their activity when
the infant looked away, and increased it when the infant looked back.
This point has particular salience for interactions with a deaf infant, as
will be discussed in a later chapter.

A number of other maternal behaviors in the first year have been
linked to secure infant attachment: prompt responsiveness to distress;
moderate, appropriate stimulation; interactional synchrony; warmth, in-
volvement, and responsiveness (see Belsky, 1999, for an extensive re-
view.) Nevertheless, a meta-analysis of sixty-six studies of parental be-
haviors and attachment found only a small effect size (DeWolff & van
IJzendoorn, 1997).

Cross-Cultural Studies of Attachment. Ainsworth and her colleagues
presented attachment theory as “biologically based and adaptive in the
evolutionary sense,” in which case the theory “should apply . . . in all
cultures, races, and ethnic groups” (Colin, 1996, pp. 145–146). Most U.S.
studies with the Strange Situation Procedure utilizing three classifications
(that is, without the D/Disorganized) have reported about 65% of infants
as B/Secure, with 20% A/Avoidant and 15% C/Ambivalent. This is the
distribution of 106 infants reported by Ainsworth and her colleagues, and
“is usually employed as the standard against which distributions obtained
in other studies are compared” (Lamb, Thompson, Gardner, & Charnov,
1985, p. 182). Despite the early emphasis on attachment as a “univer-
sal” construct, there has been increasing interest in cross-cultural stud-
ies of attachment, and criticism of the emphasis on results from studies
in the United States (Rothbaum et al., 2000).2 Another observer suggests
that “however reliable and theoretically rationalized, [the SSP] might still
represent the moral judgments of a particular society at a particular mo-
ment in history rather than indicate normality and pathogenesis for all
humans at all times” (LeVine, 1995, p. x).
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Much of the questioning of the “universal” or “ethnocentric” nature
of Ainsworth’s attachment formulations emerged from reports of Israeli,
Japanese, and German investigators. In the Israeli study, for the three-
way attachment classification, infants living in a kibbutz were classified
as 80% B/Secure, 0% A/Avoidant, and 20% C/Ambivalent if they slept
at home and 48% B/Secure, 0% A/Avoidant, and 52% C/Ambivalent if
they slept in a communal nursery (Sagi et al., 1994). A review of stud-
ies that focused on infants classified as C/Ambivalent concluded that “this
pattern may result from relatively low or inconsistent maternal involve-
ment . . . [leading] to increased attention to mother and decreased ex-
ploratory competence” (Cassidy & Berlin, 1994, p. 985).

A more recent Israeli study (n � 758), conducted with urban rather
than kibbutz participants, reported 70% B/Secure, 2% A/Avoidant, 19%
C/Ambivalent, 7% D/Disorganized and 2% CC (Can’t Code). “[C]enter-
care, in and of itself, adversely increased the likelihood of infants devel-
oping insecure attachment to their mothers . . .” (Sagi et al., 2002, 
p. 1166).

In Japan, the Sapporo study showed 72% of infants to be B/Secure,
0% A/Avoidant, and 28% C/Ambivalent (Miyake, Chen, & Campos, 1985).
Researchers have interpreted this distribution in relation to observations
that Japanese babies are rarely exposed to strangers or separated from their
mothers during the first year, so that the Strange Situation may be un-
usually stressful for them (Fogel, 2001). Although Kagan and his colleagues
have found that Asian infants are generally less active, less irritable, and
more easily comforted in comparison to Caucasian babies (Kagan et al.,
1994), this may assume prompt responding by the mother, which is not
typically possible during the Strange Situation Procedure.

German infants in the Bielefeld study were classified as 33% B/Se-
cure, 49% A/Avoidant, and 12% C/Ambivalent (Grossmann et al., 1985).
(Presumably, 6% of these infants were “not classified.”) The investiga-
tors note that German mothers are greatly concerned about indepen-
dence training and begin such training earlier than do American moth-
ers: all mothers in their sample were engaged in training their infants for
independence by the age of 10 months. Though these infant behaviors
are viewed, within the context of attachment theory, as negative indi-
cators of insecure attachment, they might also be viewed as positive in-
dicators of independence.

Another group of investigators utilized a very different approach to
studying attachment in Anglo and Puerto Rican groups (Harwood, Miller,
& Lucca Irizarry, 1995). They interviewed middle-class and working-class
mothers “to examine indigenous perceptions of adult socialization goals,
child behavior, and desirable and undesirable attachment behavior” (p.
39), concluding that culture was even more significant than social class
in differentiating the views of mothers about the nature of desirable at-
tachment behaviors, and that “we need culturally sensitive models” for
conceptualizing attachment (p. 81).

136 The World of Deaf Infants



Attachment Research with Deaf Children

Deaf Children, Deaf Mothers. Increasingly, the Deaf community is rec-
ognized as having a distinct culture or subculture, although there have
been few efforts to identify childrearing practices or beliefs among deaf
parents (Meadow-Orlans & Erting, 2000). However, “there may be cul-
tural factors in the deaf community, relative to the hearing community,
that shape maternal attitudes toward mother–child interactions. There is
considerable evidence that mothers’ conceptions of attachment depend
on societal norms as well as the nature of their relationships with their
own mothers . . .” (Marschark, 1993a, p. 14). The one published study
of attachment in deaf children with deaf mothers reported proportions
of secure attachment like those reported for hearing children (Meadow,
Greenberg, & Erting, 1983). However, participants in that study were
preschoolers rather than infants, and the coding scheme utilized was
based on the presence of a “goal-directed partnership” (Marvin, 1977;
Marvin & Britner, 1999), rather than on the traditional Ainsworth clas-
sification. In that system, an important component was the presence of
“preseparation planning” during which the mother urges the child to give
her “permission” to leave the room.

Deaf Children, Hearing Mothers. Two published studies have uti-
lized the SSP with deaf children and their hearing mothers. In both,
participants were preschoolers. One study utilized the “goal-directed”
coding approach, and reported that deaf preschoolers with poor com-
munication skills were often insecurely attached, but those with good
communication skills developed secure attachments (Greenberg &
Marvin, 1979). The other study (Lederberg & Mobley, 1990) recruited
eighty-two participants, evenly divided between Hd and Hh dyads. Us-
ing traditional SSP coding and classifications, the investigators reported
56% of Hd children and 61% of Hh children as B/Secure, 22% Hd and
32% Hh as A/Avoidant, and 22% Hd and 7% Hh as C/Ambivalent.
When this study was combined with others as part of a meta-analysis
of attachment in “children with problems,” the standardized residuals
indicated that “Deaf children show an overrepresentation of C classi-
fications” (van IJzendoorn, Goldberg, Kroonenberg, & Frenkel, 1992,
p. 851).

Mavrolas (1990), for her unpublished dissertation, studied forty
mother–infant dyads, evenly divided between Hd and Hh toddlers, with
groups matched for sex, race, and SES (socioeconomic status) when chil-
dren were 24 to 36 months old. The Hd toddlers were reported as 40%
B/Secure, 20% A/Avoidant, and 40% C/ Ambivalent; Hh toddlers were
reported as 80% B/Secure, 10% A/Avoidant, and 10% C/Ambivalent
(p � .05). Thus, attachment data for deaf toddlers with deaf parents or
hearing parents are not clear-cut and no data have yet been reported for
deaf infants.
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The idea that hearing mothers may play a more active and directive
role in orchestrating the behaviors of a deaf child is discussed elsewhere
(Chapters 4 and 8), and seems to be consistent with findings regarding
parents of children with a variety of developmental and physical dis-
abilities. Hauser-Cram, Warfield, Shonkoff, and Krauss (2001) attribute
this to parental beliefs that these children need more intense stimulation
in order to elicit a response, and to the fact that the child’s own signals
may be more difficult for parents to read. Marschark (1993a, 1997) sug-
gests that when a hearing mother’s attention to her infant is disrupted
or withheld (as in both the Strange Situation and the Still Face Proce-
dures), a deaf child might perceive this as a greater departure from nor-
mal than would a hearing child.

Although previous studies have failed to demonstrate strong effects
of childhood deafness on attachment ratings, there is sufficient evidence
to assume that a history of asynchronous or poorly coordinated interac-
tions could have a negative effect on this process. As Marschark (1993a)
pointed out, little progress has been made to date to advance our un-
derstanding of the dynamics of the attachment process for parents and
their deaf infant.

Methodology

Participants

When infants were 18 months old, seventy-five mother–infant dyads par-
ticipated in the Strange Situation Procedure (SSP), producing videotapes
that were complete and could be reliably coded: deaf infants with deaf
mothers (Dd, n � 19); deaf infants with hearing mothers (Hd, n � 20);
hearing infants with deaf mothers (Dh, n � 16); hearing infants with
hearing mothers (Hh, n � 20).

Procedures. When mother and her 18-month-old child arrived at the
project office, they were immediately ushered into the playroom/
laboratory and the SSP was explained to the mother while the child was
placed on the floor to play with toys. Hearing research assistants or proj-
ect investigators managed the SSP and served as “strangers” for the hear-
ing mothers and their infants. Deaf research assistants, proficient in sign
language, managed the procedures and served as “strangers” for the deaf
mothers and their infants. The stranger made an effort to turn the deaf
infants toward the door in preparation for the first reunion, so they would
see their mothers reentering the room, but of course this was not possi-
ble when infants were alone during the second separation. For a variety
of reasons, the SSP was placed at the end of procedures, after Mastery
and Free Play, for the 12-month-old infants. It was later decided to ex-
clude the 12-month SSP data.
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Coding. Scoring of the Strange Situation Procedure is highly standard-
ized and is based primarily on the degree to which the infant seeks and
maintains proximity to the mother after her two absences. The two re-
unions (episodes 5 and 8) are crucial in determining infants’ responses
to these brief separations, and their use of the mother as a base for fur-
ther exploration and play. Attachment classifications (A/Avoidant, B/
Secure, C/Ambivalent, D/Disorganized) are based primarily on infants’
behaviors during the two reunions. The reunions and the overall SSP are
utilized to code infants’ interactive behaviors: Proximity-Seeking, Con-
tact-Maintenance, Resistance, and Avoidance (see Ainsworth et al., 
1978, for detailed descriptions of coding procedures for these interactive
behaviors). Also coded are finer gradations of the A/B/C classifications:
there are two gradations of A/Avoidant babies, four of B/Secure, and two
of C/Ambivalent/Resistant. Of the four “Secure” distinctions, B3 is 
considered the “most Secure.”

Coding of Infants with Hearing Mothers. Videotapes of infants with
hearing mothers were coded by developmental psychologists on the 
Gallaudet research team (Drs. Lynne Sanford Koester and Robert H. 
MacTurk—both hearing) who were trained in SSP scoring procedures by
Dr. Alan Sroufe at the University of Minnesota. They coded thirty-nine
videotapes: twenty deaf infants with hearing mothers (Hd) and nineteen
hearing infants with hearing mothers (Hh). Interrater reliability was 
established by first coding six videotapes separately, then meeting to 
discuss each code category and overall classification. (This coding was
completed before the D/Disorganized classification was formalized.) 
Disagreements were resolved by discussion. Thereafter, each coder was
randomly assigned half the tapes from each of the two groups. Tapes
judged to be difficult to classify were reviewed by both coders, and any
uncertainties were resolved by consensus.

Coding of Infants with Deaf Mothers. Subsequent coding of the hear-
ing and deaf children with deaf mothers was done by Dr. Brian Vaughn,
then at Auburn University, under a contractual arrangement. Dr. Vaughn,
an experienced and certified coder of the Strange Situation, has been in-
volved with attachment research for many years, although never with deaf
participants. That is, he has completed the highest level of training in this
coding system, but has little or no experience with deafness and its cul-
tural and communicative implications. One can therefore assume that the
coding of deaf mothers and their infants in this study was done accurately
according to procedures standardized with hearing dyads. Dr. Vaughn pro-
vided thirty-five SSP classification codes (Dd � 19; Dh � 16), and interac-
tive codes for twenty-one infants with deaf mothers (Dd � 12; Dh � 9).
(He also coded twenty 12-month-old infants with deaf mothers, but noted
infant fatigue and some procedural problems in the videotapes, contribut-
ing to the decision to exclude those data from analysis.)
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Results

Attachment Classifications

Distribution of infants in Secure/Insecure categories was not significantly
different when the four groups were compared (see Table 9-1, Part A).
Because the D category was not utilized for infants with hearing parents,
the statistical test was based on two groups only: Secure (B) versus In-
secure (A � C � D). The chi-square (�2) computation showed that dif-
ferences are not significant. However, the difference in proportions of In-
secure Dd infants (43%) compared to that of Hh infants (11%) is striking.
The B3 code is for the “most Secure” infants. Proportions of infants in
the four groups receiving this code are: Dd 5%, Hd 25%, Dh 13%, Hh
45%. (When Hh and Dd infants are compared, with Hd and Dh infants
excluded, �2 � 5.27; df � 1; p � .025.)

Utilizing a more differentiated coding that incorporates two levels of
Avoidant (A) infants, four levels of Secure (B) infants, and two levels of
Ambivalent (C) infants, a numerical code of 1 (least secure) to 5 (most
secure) can be recorded (Maslin-Cole & Spieker, 1990). When this more
differentiated coding procedure is followed, (see Part B, Table 9-1), means
for the four groups of infants differ significantly, with Dd and Dh infants
being coded as less secure than Hd and Hh infants.
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Table 9-1. Strange situation classifications, by mother–infant hearing status
(Part A, number and percent; Part B, mean and SD)a

Part A*

Group A (Avoidant) B (Secure) C (Ambivalent) D (Disorganized) Total

Dd 16% (3) 58% (11) 11% (2) 16% (3) 101% (19)
Hd 20% (4) 75% (15) 5% (1) NA 100% (20)
Dh 19% (3) 69% (11) 6% (1) 6% (1) 100% (16)
Hh — (0) 89% (17) 11% (2) NA 100% (19)

Part B**

Group Mean (SD) (n)

Dd 3.26 (1.19) (19)
Hd 3.75 (1.12) (20)
Dh 3.50 (1.15) (16)
Hh 4.32 (.82) (19)

aScore 5 � most secure or B3; score 4 � B1, B2, B4; score 3 � A2, C1; score 2 � A1, C2; and score 1 �

least secure or D, A/C mix (Maslin-Cole & Spieker, 1990).

*Secure vs. Insecure �2 � 5.00; df � 3; NS.

**F (3,70) � 3.29; p � .026; Duncan’s post hoc: Dd, Dh � Hd, Hh.



Interactive Codes. Additional details of behavioral differences among
infants in the four groups are provided by analyses of the interactive
codes, as reported in the section on “Coding.” (Comparison of infants
with deaf mothers for whom interactive codes were and were not avail-
able shows similar distributions for Secure/Insecure classifications [�2 �
�1.0; df � 1; p � 1.0]).

Hearing infants with hearing mothers (Hh) are significantly more
likely to Seek Proximity after the second reunion (episode 8), compared
to deaf infants with deaf mothers (Dd) [F (3) � 5.05; p � .01]. Infants in
the Hh dyads were also more likely to engage in Contact Maintenance
after the two reunions, compared to both groups of infants with deaf
mothers (Dd and Dh) (F [3] � 3.92; p � .01; and F [3] � 5.13; p � .01
for reunions in episodes 5 and 8, respectively) (see Fig. 9-1). Group dif-
ferences for Resistance were not significant, either for the first or second
reunions, but deaf infants with hearing mothers (Hd) were significantly
more likely to be Avoidant after the first reunion, compared to the three
other groups of infants (Dd, Dh, Hh) [F (3) � 5.47; p � .01]. (Fig. 9-2).

Discussion

As noted earlier, the usual distribution of North American infants clas-
sified by the Strange Situation Procedure is approximately 65% Secure
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P-S (1st)

Parent-Infant Hearing Status

Proximity-seeking (P-S) – First reunion – F NS
Proximity-seeking (P-S) – Second reunion – F [3, 70] p ≤ .01 Dd < Hh**
Contact-maintenance (C-M) – First reunion – F [3, 70] p ≤ .01 Dd < Hh,**  Dh < Hh*
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Figure 9-1. Proximity-seeking and contact-maintenance during reunions: 18
months.



(category “B”), 20% Avoidant (“A”), and 15% Resistant/Ambivalent
(“C”); these percentages are based on averages determined before the
Disorganized (“D”) category had been defined. Our “control” infants
(group Hh) were considerably above the standard usually reported, with
89% coded as Secure. The three other groups circled around the 65%
standard, with Secure proportions as follows: Dd 58%, Hd 75%, and Dh
69%. Given that the proportion of secure Hh infants was above that nor-
mally reported, these results should be viewed as tentative and the con-
clusions still somewhat speculative. Because so few studies have incor-
porated the SSP with a population of deaf infants, additional empirical
investigations are warranted, particularly by researchers who are famil-
iar with the needs and characteristics of deaf children. Although pro-
portions of Secure/Insecure infants were not significantly different, sig-
nificant differences in interactive behavior codes suggest that Dd, Dh, and
Hd infants may each have unique ways of organizing their secure-base
relationships with their mothers.

Infants with Deaf Mothers: Deaf Culture and Independence

Our data suggest that both hearing and deaf infants with deaf mothers
had somewhat different reactions to the Strange Situation Procedure than
did infants with hearing mothers: Dd infants were found to be signifi-
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cantly less likely than Hh infants to be Proximity Seeking. Both groups
of infants with deaf mothers (Dd and Dh) were less likely than Hh in-
fants to promote Contact Maintenance. Perhaps these results reflect the
efforts of deaf mothers to promote independence in their young children,
somewhat like the German mothers in Grossmann and colleagues’ (1985)
Bielefeld study described above. In an early study (Meadow, 1967), deaf
mothers reported earlier completion of bowel training by their children,
and hearing mothers of deaf children reported later completion, com-
pared to a large childrearing study conducted with hearing mothers of
hearing children (p. 280). These deaf mothers “followed a deliberate pol-
icy of fostering early independence” (p. 288).

Although studies of deafness are not always considered under the
rubric of cross-cultural research, it is generally accepted that there is a
Deaf culture existing alongside or within the dominant or host hearing
culture. Little or no research has been reported on parenting beliefs and
practices in the Deaf community, but it is possible that differences in chil-
drearing patterns might influence the behaviors of children with deaf
mothers in the Strange Situation. Anecdotal evidence leads to the pro-
posal that independence is a major value, and is viewed as a quality es-
sential to socialization, especially for a child who is deaf. One deaf mother
participating in this study articulated this perspective in relation to her
infant, who was then 9 months old, indicating that it was her conscious
practice to promote independence even before her child could walk.

Erting (1994) discusses the experience of deaf people within a frame-
work of ethnicity, proposing that although “deaf people experience the
world and structure their lives differently from those who are not deaf”
(p. 4), they must adapt to a world designed for hearing people. This means
that the “dependency constraint” is a constant in their lives; they are
forced to rely on hearing interpreters in many situations, to ask friends
to make telephone calls, to depend on hearing relatives for many day-
to-day chores. This enforced dependence “create(s) a dynamic tension
that underlies and shapes the daily lives of deaf people” (Erting, 1994,
p. 5), and may lead to determined efforts toward self-reliance and inde-
pendence wherever possible both for themselves and their children.

Deaf Infants, Hearing Mothers, and Avoidance

The Hd infants showed significantly more avoidance of their mothers
compared to the three other groups during the first reunion, and 20%
of Hd infants were classified as A/Avoidant compared to 0% of Hh in-
fants. Nevertheless, the proportion of Secure Hd infants (75%) is not sig-
nificantly below that of the Hh infants (89%). Both of these proportions
are elevated compared to those of three other studies of deaf children
with hearing mothers reviewed above (Greenberg & Marvin, 1979; Leder-
berg & Mobley, 1990; Mavrolas, 1990).
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The higher rates of avoidance coded as one of the interactive be-
haviors (not the A/Avoidant classification) by infants in the Hd pairs in
our study might suggest an increased risk of disturbed relationships.
Colin (1996) states that it is appropriate to enquire (albeit cautiously)
whether overstimulation leads to avoidance. Another source for this
reaction, especially for a deaf infant, might be the difficulty in estab-
lishing an effective, accessible, and contingent system of communica-
tion with a primary caregiver who is hearing. However, the mediat-
ing effect of other forms of contingent responsiveness can temper a
child’s anger (illustrated, for example, by resistant behavior during the
Strange Situation Procedure), and lead to a positive relationship, as
suggested by the deaf infants’ generally secure overall attachment 
ratings.

An elaborate meta-analysis of attachment compared twenty-one
studies where mothers had problems (e.g., mental illness, drug abuse) to
thirty-four studies where children had problems (e.g., prematurity, phys-
ical or sensory disability), finding that children whose mothers had prob-
lems were “highly divergent” from the A/B/C distributions, whereas in
studies with “problem children” distributions were similar to those ex-
pected in nonproblematic populations. Investigators concluded that “the
mother plays a more important role than the child in shaping the qual-
ity of relationships. Logically, the mother’s more mature capacities allow
her to be guided by infant needs, while the infants are not capable of
comparable adaptation” (van IJzendoorn, Goldberg, Kroonenberg, &
Frenkel, 1992, p. 855).

Several researchers have concluded that, for children at develop-
mental risk, “constraints on behavioral and relationship patterns implicit
in the traditional categories of attachment may not operate” (Vondra &
Barnett, 1999, p. v). This is a suggestion that must be considered in re-
lation to deaf children with hearing parents.

Conclusion

A number of theoretical and methodological issues arise in the use and
interpretation of the Strange Situation Procedure (SSP) when one or both
members of a mother–infant dyad are deaf. One procedural question that
must be raised when deaf infants participate in the SSP is whether they
are actually aware of the mother’s leave-taking and return, as most will
not hear the door open and close and some will be unable to understand
a mother’s reassurance that she will “return soon.” These behavioral dif-
ferences related to hearing loss may have adverse effects on behavioral
coding if the child does not react to the mother upon her return (thus
appearing to avoid her), when in fact the deaf baby may simply not have
noticed her presence.
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When a child makes no response to the mother’s departure or is
more oriented toward the toys or the stranger, he or she may be coded
as indifferent. A delayed reaction during these 3-minute episodes can in-
fluence the ratings of attachment behaviors and raise a question regard-
ing the validity of the SSP coding for this population. As Marschark
(1993a) notes, the deaf child’s seeming indifference to a mother’s leave-
taking or distress at her subsequent return may be due to factors differ-
ent from those observed in hearing dyads. Perhaps deaf children are left
alone less often than hearing children of the same age, or perhaps a deaf
child is more likely to be unaware that the mother has left the room and
is therefore more distressed when her absence is then realized. A deaf
infant may not have yet learned to scan the environment periodically for
valuable visual clues.

Waxman, Spencer, and Poisson (1996) cautioned that coding sys-
tems developed for hearing dyads may be insensitive and problematic
when applied to infants or parents who are deaf. In that study,
mother–child interactions initially deemed to be noncontingent were
found, upon further analysis, to be actually adaptive for deaf babies. As
other researchers have noted, because research with children who have
disabilities is often based on small, nonrandom, perhaps nonrepresenta-
tive samples, “individual studies therefore can yield quite diverging at-
tachment classification distributions, even if they belong to the same
[population]” (van IJzendoorn, Goldberg, Kroonenberg, & Frenkel, 1992,
p. 854).

It would be worthwhile to investigate attachment with this popula-
tion using a Q-set (Vaughn & Waters, 1990) or parent interviews re-
garding the child’s typical responses to separations and reunions in more
naturalistic situations (Harwood, Miller, & Lucca Irizarry, 1995; Hauser-
Cram, Warfield, Shonkoff, & Krauss, 2001). These types of studies, em-
phasizing childrearing practices and beliefs in the Deaf community, are
especially important for interpreting attachment behaviors in children of
deaf parents. Such data could also provide important insights for early
interventionists in their efforts to support optimal parenting and healthy
social-emotional development in young deaf children.
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10
Language at 12 and 18 Months

Characteristics and Accessibility of 
Linguistic Models

Patricia E. Spencer

Traditionally, language development has been a great concern for those
working with deaf and hard of hearing children. Even youngsters

with a relatively mild hearing loss are at risk for difficulties in language
development (Davis, Elfenbein, Schum, & Bentler, 1986; Bess, Dodd-
Murphy, & Parker, 1998; Meadow-Orlans, Mertens, & Sass-Lehrer,
2003). Delays have been noted in the acquisition of vocabulary (see
Lederberg & Spencer, 2001, for a review), syntax (Lederberg, 2003;
Schick, 2003), and some aspects of pragmatics (the expression of com-
municative intentions) (Day [Spencer], 1986; Nicholas, Geers, & Kozak,
1994; Lederberg & Everhart, 2000).

Studies showing language delays for deaf children have focused on
those with hearing parents. No such delays have been reported for deaf
children with deaf parents. In general, those children are exposed to sign
language from birth and have been reported to acquire sign language at
the same age or even somewhat earlier than the age at which hearing
children typically acquire spoken language (Meier & Newport, 1990;
Volterra & Iverson, 1995; Spencer & Lederberg, 1997; Morford & May-
berry, 2000; Anderson & Reilly, 2002; Schick, 2003). These reports in-
dicate that there is nothing inherent in hearing loss that constrains lan-
guage development; rather, the delays and differences that are typical for
deaf children with hearing parents reflect their delayed exposure to a
language model that they can process effectively.

Identification of hearing loss for deaf children with hearing parents
has, in fact, traditionally occurred after the age at which hearing chil-
dren acquire language (Moores, 2001; Meadow-Orlans, Mertens, & Sass-
Lehrer, 2003). Thus, before the early twenty-first century, deaf or hard-
of hearing children with hearing parents often already had significant
language delays before intervention was initiated. There are indications



that identification and intervention during the first year of life leads to
earlier language acquisition for Hd children. For example, Yoshinaga-
Itano and her colleagues in Colorado reported that language skills, as
measured by the Minnesota Child Development Inventory (a parent re-
port instrument), developed more rapidly when identification of hearing
loss occurred before rather than after 6 months of age (Yoshinaga-Itano,
Sedey, Coulter, & Mehl, 1998; Snyder & Yoshinaga-Itano, 1999; Yoshinaga-
Itano, 2003). Results from the Colorado studies have shown the mean
language functioning of deaf children with hearing parents to be in the
“low average” range expected for hearing children of the same age.

Moeller (2000) used existing data from administrations of a stan-
dardized receptive vocabulary test, the Peabody Picture Vocabulary Test,
to evaluate language skills of Hd children. She found that age at of in-
tervention was significantly associated with the vocabulary measure at 5
years. In Moeller’s study, the “early” intervention group included chil-
dren who entered a program by 11 months of age. Their mean vocabu-
lary scores “approximated those of their hearing peers” (Moeller, 2000,
p. e43); the scores of children who were identified later did not. Neither
the Moeller nor the Yoshinaga-Itano studies, both of which focused on
deaf children with hearing parents, showed any association between
quality of language outcomes and the language modality used by the
family or intervention program.

Moeller (2000) found that a measure of family involvement with
the child and the child’s program was associated with 5-year vocabulary
levels even more strongly than age of intervention. Other more specific
parenting behaviors have also been reported to be associated with the
language outcomes of children who are deaf or hard of hearing. Spencer
(1998), for example, found that a measure of maternal responsiveness
was significantly associated with deaf children’s language skills at 18
months. Pipp-Siegel, Sedey, and Yoshinaga-Itano (2002) found that a
measure of maternal emotional availability was also associated with later
language functioning.

A number of studies have found Hd mothers to be less responsive
and more directive during interactions with their children than is typi-
cal for Hh mothers (Cross, Johnson-Morris, & Nienhuys, 1980; Spencer
& Gutfreund, 1990). Early interactions between deaf children and hear-
ing mothers have been characterized as having a lower frequency of ma-
ternal communication (Lederberg, Binz, McIntyre, & McNorton, 1989)
or, alternatively, such high rates of maternal communication that there
is little chance for the child to take communicative turns (Wedell-
Monnig & Lumley, 1980; Kenworthy, 1986). These types of maternal 
interactive style can limit opportunities for children’s early acquisition of
language skills (Tomasello, 1988). However, in an excellent review of
wide-ranging sources, Gallaway and Woll (1994) argue that many of
these studies “present what we now know to be an oversimplified 
picture” and that “the essential question of what may or may not be 
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facilitative in this atypical context of childhood deafness has barely been
considered” (pp. 217–218).

Not all researchers have reported negative interactive patterns for
Hd mothers. Lederberg and Everhart (2000) found no differences in re-
sponsiveness between Hd and Hh mothers in their study of mother–child
dyads at about 2 and 3 years. In addition, Pipp-Siegel and colleagues
(2002) did not find emotional availability ratings of Hd mothers with
early identified deaf children to be lower than in the normative popula-
tion. It is possible that identification of hearing loss within the first year
of life leads to more positive language-learning environments for deaf in-
fants and young children because it increases parents’ knowledge about
hearing loss and their feelings of competence to support their deaf child’s
development.

Such feelings of parenting competence, as well as a more positive
view of deafness are common among deaf parents of deaf children (see
Chapters 8 and 9). Perhaps due in part to these attitudes and expecta-
tions, deaf mothers have been reported to participate in highly respon-
sive interactions with their deaf infants and young children (Erting, 1994;
Meadow-Orlans & Erting, 2000; Harris, 2001). They have also been ob-
served to modify their communication behaviors and sign language in
ways appropriate for enhancing deaf infants’ attention to and learning
of sign language (Maestas y Moores, 1980; Kantor, 1982; Harris, Clibbens,
Chasin, & Tibbits, 1989; Erting, Prezioso, & Hynes, 1990/1994; Masataka,
2000). For example, the sign language deaf parents address to infants
tends to be produced in a slow, highly rhythmic manner, and the signs
tend to be made larger than is usual (Erting et al., 1994). Especially with
the youngest infants, deaf mothers often sign directly on the infant’s body
or even move a compliant infant’s hands in the action representing a
sign (Maestas y Moores, 1980; Mohay, 2000). Just like the high-pitched
rhythmic spoken language hearing parents address to infants, these
“motherese” modifications in sign serve to direct and to hold infants’ at-
tention (Masataka, 1992). Deaf mothers also tend to produce fewer signed
utterances in a given time frame compared to hearing mothers’ usual
rate of production of spoken utterances. This may reflect patterns of vi-
sual turn-taking specific to conversing in a visual instead of an auditory
language (Spencer, 2003).

The language environment and developmental progress of hearing
children of deaf parents has been documented less extensively than that
of Hd and Dd children. Most reports indicate no delay in language for
Dh children. This has been shown for small numbers of Dh children’s
acquisition of sign language (see Bonvillian, Orlansky, & Folven, 1994)
and generally for their development of spoken language, which may 
initially be somewhat delayed but later is equal to that of Hh children
(Meadow-Orlans, 2002). Bornstein and colleagues (1999) found, in fact,
that deaf mothers reported higher language levels for hearing children
than for deaf children at two years of age. (These data came from writ-
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ten questionnaires completed by deaf mothers reporting both signed and
spoken language for their hearing children.) Rea, Bonvillian, and
Richards (1988) and Koester (see Chapter 4) reported more vocal com-
munications from Dh than from Dd mothers during interactions with
their infants and toddlers. Other interactive differences have not been
reported except for a decreased level of general responsiveness or sensi-
tivity noted by Meadow-Orlans for Dh mothers (see Chapter 8).

This chapter focuses on children’s language acquisition in relation
to the language models provided by their mothers. Like those studied
by Moeller (2000), all of the deaf children considered in this chapter
had their hearing loss diagnosed and intervention services started be-
fore 1 year of age. In fact, all of the deaf children included here were
diagnosed with a hearing loss by 6 months of age, making them sim-
ilar to the population of early diagnosed children on which Yoshinaga-
Itano and her colleagues have focused (Yoshinaga-Itano, 2003). Un-
like the Yoshinaga-Itano and Moeller reports, the present study
provides information about language functioning from direct observa-
tions of deaf children with deaf parents (Dd) and hearing children with
deaf parents (Dh) as well as a comparison group of hearing children
with hearing parents (Hh).

Methods

Characteristics of Participating Dyads

From the perspective of language development, it is especially important
to reiterate that mothers in all groups were unusually well-educated and
that children had no conditions other than deafness that might interfere
with language acquisition. Almost all children were first- or second-born,
and families were financially comfortable, suggesting that most mothers
had both time and resources to devote to supporting their children’s de-
velopment (see Chapter 3 for details).

Deaf and Hearing Children, Hearing Mothers. Eighteen Hd dyads and
eighteenth Hh dyads were included in the language analyses. Hearing
loss in Hd children ranged from moderate to profound. Two Hd children
with a mild hearing loss were excluded from language analyses, and one
Hd child could not be included because of a flawed videotape. One Hh
child was excluded because her mother signed fluently to her during the
interaction session. Another Hh child was excluded because he was later
found to have significant delays in receptive and expressive language and
thus to demonstrate atypical development for a hearing child (Paul, 1996;
Weismer & Evans, 2002). As stated above, all Hd children were identi-
fied with a hearing loss by age 6 months, and all were enrolled in in-
tervention programs by age 9 months.
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Deaf and Hearing Children, Deaf Mothers. Data were obtained from
the sixteen Dd dyads and fifteen Dh dyads for whom tapes were avail-
able at both 12 and 18 months. All of the children had audiological test-
ing. Hearing loss in the Dd group ranged from mild to profound, with
most of the children functioning at severe-profound or profound levels.
No Dh child gave evidence of a hearing loss.

Deaf mothers reported that American Sign Language (ASL) was their
preferred language, but they used forms of contact ASL–English signing
when interacting with hearing people. Although most of the Dd moth-
ers did not use voice while signing with their children, there were ex-
ceptions. This was most obvious in a dyad in which both mother and
child had hearing levels in the severe range. This mother frequently ac-
companied her signs with spoken words. Her child was doing the same
by 18 months, although visual communication predominated. Mothers
in the Dh group were somewhat more likely to accompany their signs
with vocalizations, but there was great variability in both frequency and
intelligibility of their vocal productions.

Procedures

Data Collection. Data were collected during 15 minutes of
mother–child free play at the 12-month visit and 20 minutes of free play
at the 18-month visit. Toys provided at each visit were appropriate for
both manipulative and symbolic (pretend) play. Information about
mother–child communicative and language behaviors was taken pri-
marily from the first 10 minutes after mothers joined the children in play.
(An initial 5-minute segment of child-alone play, which allowed children
to become familiar with the toys, was not included in the analyses.) Ad-
ditional information for some analyses was drawn from interviews con-
ducted with mothers when infants were 9, 12, 15, and 18 months old.
Hearing families were re-contacted when children were 2 and 3 years
old, and those who could still be located completed the English language
version of the MacArthur Communicative Development Inventory, Tod-
dler Edition (CDI) (Fenson et al., 1993) to provide assessments of their
children’s vocabulary development.

Coding of Data. Although the collection of data for these analyses
was relatively simple, consisting primarily of videotaping unstructured
dyadic play, data coding required lengthy and intensive effort. For
mothers, communication acts were identified in the stream of ongoing
behaviors, and descriptive codes were then applied to vocal and/or
signed language and to other communications that were not expressed
formally. These codes provided information about the modality, com-
plexity, and frequency of communication produced by mothers dur-
ing the interaction.
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Gestural–tactile communication behaviors were categorized according
to their form, including: signed expressions, gestures without objects (con-
ventional gestures, points, pre- or nonconventional gestures), gestures with
objects (showing, demonstrating, moving objects to get attention), visual
or physical attention-directing signals (waving or tapping on the infant), or
physical manipulation of the infant.

Signed and vocal language productions were categorized as nongram-
matical (nonsense vocalizations, exclamations [e.g., “ooh!”] and imita-
tions of animal and vehicle sounds), single-element (single-sign or single-
word), or multielement (grammatical) expressions.

Identification and coding of infants’ communications proceeded in a
similar manner, although identifying intentionally communicative be-
haviors from their ongoing stream of behaviors was conceptually more
complex. Gestural behaviors that were coded included:

• Preconventional gestures (such as reaching). These behaviors were
coded if they were (1) accompanied by eye gaze to mother, (2)
produced after mother’s attention was obtained or accompanied
by effort to obtain her attention, (3) followed by the infant’s wait-
ing for a response from mother, (4) repeated if she made no re-
sponse, or (5) followed by some kind of consummatory behavior
after a response.

• Conventional gestures (such as pointing and “so tall”).
• Signs or recognizable attempts to produce signs.

Infant vocal behaviors that were coded included the following:

• Preconventional vocalizations. These were considered to be inten-
tional communication efforts and were coded if they were ac-
companied [within 2 seconds] by eye gaze to the mother or by
an intentionally communicative gestural behavior. Preconventional
vocalizations were also categorized according to their metaphono-
logical characteristics as follows:
• Canonical syllables consisted of consonant-vowel combinations

(such as “bah-bah” or “da-da-da”) in which the timing and
“sound envelope” closely approximated possible English sylla-
ble structure. (This form of babbling is considered to be an im-
portant precursor of spoken language in hearing children [Oller,
1980; Oller & Eilers, 1988].)

• Precanonical vocalizations lacked such an organized structure and
could not have functioned as syllables in spoken English.

• Conventional vocalizations (such as imitations of vehicle sounds).
• Spoken words or recognizable approximations.

Because infants’ vocal and manual productions both reflected age-
related articulatory constraints, the determination of operational defini-
tions for “word” and “sign” was critical for this study. It was decided to
follow the definition of a “word” provided by Huttenlocher and her col-
leagues (Huttenlocher et al., 1991), who defined a “word” as a vocal pro-
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duction that occurred in a nonimitative communicative context, made
sense in that context, and contained at least two of the phonemes in the
presumed target word. A parallel operational definition was developed
to aid in the identification of signs produced by the children in the cur-
rent study. To be considered a “sign,” a manual gesture had to be pro-
duced in a nonimitative situation occurring in a communicative context.
In addition, the supposed sign had to “make sense” in context, and at
least two of the three primary parameters of the sign (location of pro-
duction, handshape, or direction/type of movement used) had to match
those expected in the presumed sign’s canonical or adult form. This def-
inition was more specific and perhaps more restrictive than that used by
a number of other researchers, but it allowed direct comparison of deaf
and hearing infants.

Because the coding was technically arduous, separate teams focused
on visual–tactile and vocal behaviors. Approximately 10% of the time on
tape that was used for analysis was coded independently by two trained
individuals to check reliability (or agreement). For hearing mothers, this
included a total of 1214 maternal vocal behaviors and 601 maternal 
gestural–tactile communication acts; 373 vocal and 253 gestural acts were
coded for the infants. Agreement on categories of communicative acts
ranged from adequate to high, that is, from 73% agreement on produc-
tion of nongrammatical utterances to 97% for production of conven-
tional gestures. Agreement on infant communications ranged from 75%
for preconventional gestures to 100% for conventional gestures. Cohen’s
kappa for categorization of infant vocalizations was .88.

For Dh and Dd dyads, transcription and coding of the play sessions
proceeded as with that for the dyads in which mothers were hearing.
However, staff members fluent in ASL were responsible for the coding.
Children’s signs were reviewed by a specialist in child language who was
experienced with the modifications in form common in the “baby talk”
of young signers.1 Tapes were also reviewed by a hearing researcher ac-
customed to spoken language of young deaf children to assure that vo-
calizations and spoken words produced by the children were identified.
Levels of intercoder agreement exceeded 80% on all measures, and Co-
hen’s kappa was .65 or greater.

Analysis. Differences for related sets of dependent variables across
groups were analyzed by first calculating multivariate analysis of vari-
ance (MANOVA) and following up significant results with univariate
analysis of variance (ANOVA) to locate the source of differences.

Results and Discussion

Deaf and Hearing Children with Hearing Mothers

Mothers’ Communications. An initial MANOVA indicated group dif-
ferences within the set of gestural–tactile behaviors coded, and follow-
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up tests identified several differences between Hh and Hd mothers’ use
of these communicative acts. Compared with mothers of hearing infants,
mothers of deaf infants (Hd) produced more gestures with objects [F
(1,34) � 17.5; p � .001], were more likely to tap on their infants’ bod-
ies to obtain their attention [F (1,34) � 5.7; p � .05], and more likely to
physically manipulate their infants [F (1,34) � 11.1; p � .01]. These dif-
ferences suggest that hearing mothers understood the need to obtain their
deaf infants’ visual attention before communicating with them. The
mothers used many visual object-related behaviors and tactile behaviors
in attempting to accomplish this. (See Chapter 11 for more about hear-
ing and deaf mothers’ use of these and related strategies.)

Some important aspects of mothers’ communication did not differ
significantly between the two groups. For example, no group difference
was found in the frequency of mothers’ language directed to the chil-
dren. In addition, the proportion of mothers’ utterances falling in the
nongrammatical, single-element, or multielement categories were simi-
lar, and nongrammatical utterances decreased for both groups of moth-
ers from the 12- to 18-month sessions [F (1,33) � 7.8; p � .01]. Both
groups of mothers produced fewer linguistic utterances at 18 months
compared to 12 months (Hd 12-month mean � 153.6; 18-month mean �
141.7; Hh 12-month mean � 158.6, 18-month mean � 141.9). These re-
ductions reflect mothers’ recognition of the children’s increasing ability
to contribute to and take turns in communicative interactions. No dif-
ference was found in topic responsiveness, or degree to which the con-
tent (or topic) of the language of these two groups of mothers matched
(or followed) their children’s already-established focus of attention.

In sum, communication and language behaviors of the Hd and Hh
mothers differed in the degree to which they relied on gestural and/or
tactile communications, but they did not differ on frequency or respon-
siveness of linguistic productions. However, because signing was rela-
tively infrequent, and not all of mothers’ language was actually accessi-
ble to their infants, the language-learning environment of the Hd and
Hh infants differed overall. Hd infants’ access to their mothers’ language
was more limited.

Infants’ Communications. Despite similarities in mothers’ communi-
cations, the deaf and hearing infants differed significantly on several 
important measures that reflected the Hd infants’ reduced auditory ac-
cess. There was a group difference in the production of vocalizations 
(F [2,33] � 6.9; p � .01); follow-up analysis showed that hearing infants
significantly exceeded deaf infants in production of babbled syllables with
canonical metaphonological structure [F (1,34) � 12.4; p � .001], in
which clear consonant and vowel sounds are sequentially combined.
However, despite the overall difference between deaf and hearing infants
in production of this relatively mature form of babbling, both groups’
production of canonical syllables increased from 12 to 18 months [F
(1,34) � 16.7; p � .001] (see Table 10-1).
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Not surprisingly, group patterns for the mean frequency of produc-
tion of conventional-level vocalizations (e.g., animal and motor sounds,
exclamations such as “uh-oh!”) mirrored the patterns for babbling. Few
conventional vocalizations were produced by either group at 12 months.
Although production increased for both groups by 18 months, the in-
crease was more rapid for hearing infants than for deaf infants (age-by-
hearing status group interaction [F(1,34) � 4.15; p � .05]).

The groups also differed in linguistic-level productions at 12 months:
half of the Hh children produced one or more spoken words during the
interaction period, but none of the Hd children produced any signs or
spoken words. At 18 months, hearing infants were, on average, distinctly
advantaged compared to their deaf peers, with Hh children producing a
mean of 21.9 linguistic utterances during the 10 minutes of interaction,
while Hd children produced a mean of 4.5 words or signs [F(1,34) � 5.6;
p � .05]. Despite this statistical difference, considerable within-group
variability existed. Some hearing children produced many spoken mul-
tiword utterances during the 10 minutes of coded interaction, but oth-
ers produced none. Although no Hd infant matched the language levels
of the more linguistically advanced hearing children, a number of Hd in-
fants produced enough language to match the average hearing children.
Table 10-2 (section A) shows the distribution of Hh and Hd children at
18 months across three language groups based on naturally occurring
breaks in the frequency and symbolic level of their communications 
during the coded interaction: children in the “low” or Level 1 group 
produced primarily prelinguistic communications; children in the “mid-
dle” or Level 2 group produced primarily single spoken words and/or
signs; children in the “high” or Level 3 group produced at least two 
multisign or multiword combinations and ten or more linguistic-level 
utterances.

The distribution of the two groups of 18-month-old children across
the three language levels is similar to that reported by Lederberg and
Everhart (2000) for children at about 22 months of age. The majority of
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Table 10-1. Mean frequency of gesture and vocal production of hearing and
deaf infants with hearing mothers during 10 minutes of interaction

12 months 18 months

Communication behavior Hd Hh Hd Hh

Preconventional gesture 8.8 6.0 9.6 7.5
Conventional gesture/sign 2.3 3.0 2.7 3.1
Precanonical babbled vocalization 37.1 38.1 33.6 24.0
Canonical babbled vocalizationa 1.6 8.6 10.7 33.4
Conventional vocalization/wordb .3 6.7 2.9 24.9

a18 months � 12 months, F (1,34) � 16.7; p � .001; Hh � Hd, F (1,34) � 12.4; p � .001.

bHh � Hd, F (1,34) � 6.7; p � .01; 18 months � 12 months, F (1,34) � 13.9, p � 001; Age-by-Hearing
Status Group interaction, F (1,34) 4.15; p � .05.



Hd children are in the “low” or beginning category, fewer are in the
“middle” category, and none reach the “high” levels shown by almost
one-quarter of the hearing children. Language modality used in the Hd
children’s intervention programs was not systematically associated with
the language levels attained at this age. Furthermore, language levels of
the Hd children were unrelated to the degree of their hearing loss: two
infants in the middle group had a profound hearing loss, one had a 
severe-profound loss, two had a severe loss, and one had a moderately
severe loss. Hearing level of Hd children was, however, associated with
the production of canonical syllables at 12 months and with oral lan-
guage production at 18 months.

Despite the different distributions of language levels attained by the
Hh and Hd infants, there were some important measures on which no
significant differences were found. For example, frequency of gestural
communication was the same in both groups. This probably reflects the
extent to which gesture forms a basis for children’s language develop-
ment regardless of hearing status or the modality of their formal ex-
pressive language (Singleton, Goldin-Meadow, & McNeill, 1995). In ad-
dition, when symbolic levels and modalities were combined, the two
groups of infants did not differ significantly in total quantity of commu-
nicative acts. Thus, there was no evidence of decreased effort to com-
municate on the part of infants with hearing loss.

The data available from the infants’ communication behaviors dur-
ing the interaction session are in some ways consistent with the reports
by Moeller (2000) and the Yoshinaga-Itano research team (e.g., Mayne,
Yoshinaga, & Sedey, 1999; Yoshinaga-Itano, 2003). Among the group of
early identified Hd children described in this chapter, a significant num-
ber fell within the low-average or even the average range of expressive
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Table 10-2. Frequency and percentage of children performing at each language
level during interactions at 18 months

Group Level 1 Level 2 Level 3 Total

A. (Children with Hearing Mothers)

Deaf children/Hearing mothers 12 (66.7%) 6 (33.3%) — 18
Hearing children/Hearing mothers 6 (33.3%) 8 (44.4%) 4 (22.2%) 18

B. (Children with Deaf Mothers)

Deaf children/Deaf mothers 4 (25%).0 6 (37.5%) 6 (37.5%) 16
Hearing children/Deaf mothers 3 (20%).0 9 (60%).0 3 (20%).0 15

Kruskal-Wallis test comparing all four groups, chi-square � 10.212; p � .017; follow-up Mann-Whitney
U tests between pairs, Dd, Hh, Dh � Hd.

Level 1 � prelinguistic; Level 2 � single word or sign; Level 3 � multiword or sign utterances.



language functioning observed for hearing peers. However, quite signif-
icant delays remained for a large portion of the Hd group, leading to 
significant differences in mean scores between this group and the Hh
children. The current observation-based data show higher linguistic 
functioning for the Hd children, on average, than was expected in the
past when identification occurred later. However, by no means were all
of their language acquisition and development problems resolved.

Association between Mother and Infant Language. An association was
expected between the frequency of maternal linguistic utterances at 12
months and that of the infants at 18 months. This association was found
only for the subgroup of Hd dyads participating in intervention programs
using signed language, or total communication, at both 12 and 18
months. Because the total number of signed utterances from these moth-
ers was significantly lower than that of other groups (see below), it is
possible that effects of frequency of language input are critical only when
the rate of input is quite low.

Learning to Sign from the Models Presented by Hearing Mothers: A
Closer Look at a Special Subgroup. Seven of the infants included in
group Hd (five girls and two boys, all with severe or profound hearing
loss) had participated with their families in intervention programs using
some form of total communication (signs produced more or less simul-
taneously with spoken language) from at least 9 through 18 months of
age. This subgroup provided an opportunity to assess the effects of ex-
tended sign-based intervention on mothers’ production of signed lan-
guage and to identify associations between mothers’ signing and their
children’s language development. For these analyses, in addition to the
10-minute communication samples discussed above, the entire data-
collection session at each age (generally lasting between 1 and 2 hours)
was reviewed to assure that patterns observed in the free play session
were representative of communication over a longer period of time and
in varied contexts. Mothers also reported on their own skills and those
of their children during interviews.

Families of the seven children considered here received between 3
and 5 hours of direct intervention services each week. Professionals in
the intervention programs were not deaf, but sign language instruction
was included in the services offered in addition to information about
deafness and language development.

Despite similar times of participation in intervention programs em-
phasizing signed communication (sign accompanying speech), there was
great variability in the frequency of signed utterances produced by the moth-
ers during the free play sessions. For the purpose of this analysis, utterances
were counted as “signed” if at least one content word (adjective, adverb,
noun, verb) was signed. During the interaction at 12 months, two of the
mothers produced no signed utterances and two additional mothers pro-
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duced only five to eight signed utterances; however, three mothers pro-
duced between twenty-five and fifty-one signed utterances. At 18 months,
one of the initially nonsigning mothers still produced no signed utterances.
The other six mothers increased their sign production at the 18-month ses-
sions, producing between nine and fifty-seven signed utterances. The range
in the frequency of signed utterances indicates that the intervention pro-
grams were relatively ineffective in promoting use of signed language for
at least two of the families. In addition, a strong correlation between moth-
ers’ frequency of signed productions at the two infant ages (rs � .88; p �
.05) suggests that the mothers’ tendencies to incorporate signs into their
communications could be observed fairly soon after intervention had be-
gun. It was also noted that mothers’ reports in interviews about the pro-
portion of spoken utterances that they accompanied with signs failed to
match their actual performance. This was most clearly the case for the moth-
ers who signed little if at all during the play session.

As is typical of new signers, the mothers tended to make mistakes
in their sign production. In addition, although the mothers were receiv-
ing training in sign systems that used invented signs to represent (En-
glish) grammatical morphemes for verb tense, noun plurals, articles, and
prepositions, they almost always omitted these special markers. The
signed language model demonstrated by these mothers did not, there-
fore, provide a particularly consistent or complete picture of English. 
Neither did it provide a model of American Sign Language (ASL), which
represents these grammatical meanings in different ways.

Regardless, some of the children used these incomplete and incon-
sistent language models as a bridge to production of their first expressive
signs. Three Hd children (those whose mothers signed with at least 40%
of their spoken utterances at 12 months and 70% at 18 months) pro-
duced their first signs by 13 months of age. These three children pro-
duced between five and thirteen signed utterances during 10 minutes of
coded interaction from the 18-month play session. All of the children
were reported by their mothers to be producing at least one sign by 18
months. However, three children were not observed to sign during the
entire recorded session at that age. Communicative attempts of the child
whose mother was not observed to sign during the play sessions at ei-
ther age actually decreased between 12 and 18 months.

For this subgroup of the Hd children, language production at 18
months was strongly related to mothers’ frequency of sign production at
both 12 (rs � .87, p � .05) and 18 months (rs � .93; p � .01). Mothers’
use of signs, in turn, appeared to be influenced by having other adults
with whom to sign. The three mothers who signed most frequently re-
ported having relatives, spouses, and friends who were also learning and
using signed language.

Expressive Vocabulary at 2 and 3 Years. Parents of eleven of the Hd
children and eleven of the Hh children reported their children’s vocab-
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ulary (by completing the Toddler version of the Communicative Devel-
opment Inventory, developed for children learning spoken English) when
the children were 24 and 30 months old. According to these reports of
expressive vocabulary (considering signs as well as spoken words), the
Hd children were progressing but continued to trail their hearing peers
significantly. Vocabulary size of Hd children in oral programming ranged
between 16 and 328 words at 30 months of age. The range reported for
Hd children in total communication (sign plus speech) programs at that
age was 97 to 232 signs or spoken words. In contrast, the 30-month vo-
cabularies of Hh children ranged from 465 to 661 words. Most of the
hearing children had larger expressive vocabularies at 24 months than
the most linguistically advanced deaf children at 30 months.

Summary: Hd Children. In general, it appears that early identification
and intervention for the Hd children participating in this study resulted
in more positive prelinguistic communication than has been reported in
many previous studies. This reflects in part the more positive character-
istics observed in their mothers’ communications. That is, these Hd moth-
ers were sensitive to their children’s focus of attention, increased their
use of object-related gestures and tactile behaviors, and produced com-
munications and spoken language with their deaf children at a rate sim-
ilar to that of the Hh mothers. However, the modifications adopted by
the Hd mothers often did not include significant production of visually
salient language. Participation in an intervention program promoting use
of signs to accompany speech did not consistently result in frequent sign-
ing by the mothers. This is unfortunate, because the children responded
positively when even minimally salient models of language were pro-
vided. This finding illustrates the importance of focusing intervention ef-
forts on increasing Hd parents’ use of signs or other visual language sys-
tems when auditory information cannot be received and processed by
the child.

Despite the progress shown by many of the Hd children, a sizable
subgroup continued to show language development that was significantly
delayed compared to their Hh peers. Early identification and interven-
tion, therefore, did not assure age-appropriate language development. It
is important for future researchers to focus on characteristics of inter-
vention programs that effectively support hearing parents’ provision of
fluent language models to their infants after early identification of hear-
ing loss.

Deaf and Hearing Children with Deaf Mothers

Mothers’ Communication. The most striking aspect of the communi-
cation of the deaf mothers observed in this study was the relatively small
number of linguistic messages they produced compared to that of the
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hearing mothers (of either deaf or hearing infants). The hearing moth-
ers produced, on average, over 150 spoken utterances (with or without
signs) during the 10-minute coded observation period at 12 months, but
the deaf mothers produced an average of only 50. Unlike the hearing
mothers (whose utterance frequency tended to decrease from 12 to 18
months), the deaf mothers increased the frequency of their signed ut-
terances from 12 to 18 months. However, the utterance frequency of
deaf mothers remained significantly below that of both groups of hear-
ing mothers.

Other differences were evident in the patterns of communication be-
havior of deaf and hearing mothers. Signed productions of the deaf moth-
ers tended to be shorter than the oral language production of hearing
mothers, and usually consisted of one or two formal signs combined with
points or other signals to direct the infants’ attention to the referenced
object or activity. Signs were often repeated many times, a communica-
tive strategy that has been reported by other researchers (e.g., Harris,
Clibbens, Chasin, Tibbits, 1989; Swisher, 2000). This strategy seems to
give deaf infants or toddlers increased opportunities to see a communi-
cation even if they are not visually focused on their mother for an ex-
tended period. Processes of simplification and establishing a clear refer-
ence for language were characteristic of hearing mothers (both Hh and
Hd). However, these processes were even more striking in deaf mothers’
language.

Deaf Infants with Deaf Mothers. The Dd mothers were especially in-
clined to tap on their infants’ arms, shoulders, or legs to signal infants to
look up to see communication (Waxman & Spencer, 1997) (see Figs. 
10-1 and 10-2). The Dd mothers produced such behaviors significantly
more often than did hearing mothers of deaf children at all ages and, at
12 months, more often than Dh mothers. Also, Dd mothers were highly
consistent in providing linguistic information when children responded
to an attention signal by looking at mother. The language produced by
the Dd mothers was also highly responsive to their children’s visual at-
tention focus (or the focus just before they looked up at mother) and
“followed” that focus more than 80% of the time (Wilson & Spencer,
1997). Thus, although the Dd mothers did not typically sign about some-
thing while their children looked at it, they consistently signed about it
immediately after the child looked at it and then looked up to receive a
message.

The picture of communication presented by Dd mothers was often
one of watchful waiting and responding to their children’s interests when
presented with an opportunity to communicate. The Dd mothers’ com-
munications were almost always visual and tactile, with little vocal lan-
guage used. The Dd children themselves rarely vocalized, with the ex-
ception of one child who had significant aided hearing and whose mother
spoke while signing. (This was the only Dd child who produced canon-
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ical babbling or spoken words.) The relative absence of vocalizations com-
pared to Hd children probably reflects the fact that most of the Dd chil-
dren did not use amplification consistently and that their mothers rarely
used spoken language.

Despite their lack of spoken language, the Dd children’s signed lan-
guage was developing at a rate parallel to that of Hh children’s learning
of spoken language. The Dd children produced frequent prelinguistic ges-
tural communications at 12 months, and about half of the children pro-
duced at least one sign during the 12-month interaction. Based on moth-
ers’ reports during interviews at 15 months and the children’s language
performance during the interactions at both 12 and 18 months, the Dd
children showed no delay in onset of expressive sign language. However,
in contrast to some earlier reports (e.g., Bonvillian, Orlansky, Novack, &
Folven, 1983; Meier & Newport, 1990), there also was no evidence of
precocity (see also, Volterra & Iverson, 1995). The proportion of Dd chil-
dren who produced formal signs at 12 months was the same as Hh chil-
dren who produced formal spoken words. In addition, the two groups
did not differ significantly on the proportions of their linguistic produc-
tions that were single-element (one word or sign) or multielement ut-
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Figure 10-1. During the free play situation, this deaf mother tapped her 9-month-
old child’s shoulder. Failing to get a response, she moved a doll past the child’s
face and held it next to her own face. The child’s gaze followed the moving toy.
(Illustration by Liz Conces Spencer)



terances at 18 months (see Table 10-2, Section B). However, in addition
to modality, the Dd children’s language differed from that of the Hh chil-
dren in another way: their average number of utterances was signifi-
cantly lower than that of the Hh children (Hh median � 12, range 0–134;
Dd median � 9, range 0–39). That is, although the level of complexity
of language produced by Dd and Hh children did not differ, the frequency
of production did. This difference mirrored the difference in the frequency
of production of hearing and deaf mothers.

Clearly the pace of linguistic turn-taking in the first year of life is
slower for dyads in which child and mother are deaf than for dyads in
which both are hearing. This difference in pace is to be expected because
deaf persons must divide their visual attention between exploring objects
in the environment and receiving communications. This effect is not ob-
vious in adult signed conversations, but is a pervasive characteristic of
signed conversations with infants and toddlers who have not yet devel-
oped the ability to make smooth changes in focus of visual attention
(Bakeman & Adamson, 1984; see Chapter 11 this volume). A conversa-
tion that depends on visual attention is likely to proceed at a slower pace
with a deaf child if the adult partner is sensitive to that child’s need for
dual use of vision. Dd children’s rate of expressive communication may
also be reduced because of their reluctance to interrupt manual explo-
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Figure 10-2. After having obtained her infant’s visual attention, the mother signs
“baby” to label the toy she holds. (Illustration by Liz Conces Spencer)



ration or object play to use their hands to communicate—and possibly
also because of temporal matching of the slow turn-taking pace set by
the mother.

Association between Mother and Child Language. Despite the rela-
tively low rate of maternal signing in the Dd group, within-group anal-
ysis showed that frequency of mothers’ signed utterances correlated 
significantly with child language level as measured by the number of dif-
ferent signs used and the complexity of signed utterance structure. Al-
though all deaf mothers signed less often than hearing mothers spoke,
Dd children whose mothers signed the most were the most linguistically
proficient (Wilson & Spencer, 1997).

How were such relatively low rates of maternal language able to sup-
port typical rates of language acquisition by deaf children? The deaf moth-
ers’ language topics tended to be highly responsive to their children’s in-
terest, and mothers were generally careful to ensure that children could
actually see language addressed to them. Thus, each message addressed
to deaf children by their deaf mothers was highly supportive of language
development. It is tempting to conclude that the rate of production by
these deaf mothers is actually a “good enough” rate to support language
development of all children, and that much of the spoken language ad-
dressed to hearing children by their more verbose mothers is simply ig-
nored and developmentally irrelevant. This could explain the importance
to language development of maternal language that is contingent upon
or responsive to an interest already expressed by the child (e.g., Tomasello
& Farrar, 1986). Such “interest matching,” or responsive language, may
be preferentially attended to by a hearing child—and therefore be espe-
cially beneficial input. However, it is also conceivable that there is a mo-
dality effect, with less input being necessary for visual than for auditory
language development. The visual signals of a signed message, especially
in the slowed and exaggerated form often produced when addressing in-
fants, may be “in the child’s attention” longer and be more readily
processed than the same message produced in the rapidly changing and
fading signals of auditory language.

Hearing Children with Deaf Mothers. Dh children have language-
learning environments that differ in some important ways from those of
the other three groups. Unlike Hh and many Hd children, Dh children are
provided with sign language input in their daily interactions with parents.
Unlike Hd children, hearing children with deaf parents have full, unre-
stricted access to their parents’ primary language modality and can be pre-
sented with a complete language model. Therefore, for most Dh children,
sign is their first language. Unlike Dd children, however, Dh children also
have access to spoken language directed to them or occurring around them.
For example, although Dh mothers’ vocal language is often less intelligi-
ble than that of hearing mothers, it was reported in Chapter 4 that deaf
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mothers often vocalize to hearing infants. Also, Dh children usually have
hearing children and adults in their extended family or community with
whom they participate in vocally based interactions.

In some ways, therefore, Dh children’s language development can
be expected to mirror that of other hearing children in bilingual envi-
ronments. Most available studies indicate that Dh children become flu-
ent in both the sign language their parents use and the spoken language
of the larger society (Meadow-Orlans, 2002). In fact, deaf mothers have
reported that their hearing children have vocabularies at age 2 years that
are larger than those of either Dd children or Hd children (Bornstein et
al., 1999). It is possible that this finding reflects difficulties in comparing
signing and speaking children because the first words learned are not
necessarily identical in the two language modes. Also, it is possible that
deaf parents (who lack full access to their hearing children’s spoken pro-
ductions) simply expect more differentiated vocabulary from them than
from deaf children, and their responses to a vocabulary checklist reflect
their expectations. However, it is also possible that Dh children have
slightly accelerated vocabulary growth compared to their Dd peers be-
cause of their early access to two language systems.

At 12 months, ten of the fifteen Dh children produced at least one
formal sign or intelligible spoken word during the 10 minutes of coded
interaction. This is a somewhat higher percentage of children than in
groups Dd or Hh but is not significantly different. It is, however, signif-
icantly higher than group Hd.

At 18 months, Dh children’s language levels again failed to differ
significantly from those of groups Dd and Hh, and all three groups tended
to perform at higher language levels than group Hd (Kruskal-Wallis chi-
square � 10.21; p � .017). When frequency of utterances was compared,
however, group Dh (like Dd) produced significantly fewer linguistic ut-
terances than did group Hh. The performance of group Dh, therefore, is
consistent with a conclusion that use of sign as a primary language mo-
dality results in slower turn-taking and fewer linguistic turns than is typ-
ical for dyads in which auditory language is used.

However, Dh children may have been producing more language than
these analyses reflect. By 18 months, most of the Dh children produced
“babbled” sequences and vocalizations, only some of which were deemed
to be intelligible and were thus counted as linguistic utterances. The im-
pression gained from observation of the videotaped interaction was that
these children, who were already capable of interacting with their deaf
mothers using sign language, were now focusing on acquisition of oral
language (see Chapter 8, p. 129, for an example of a Dh child who spent
much of the interaction time “talking” on a toy telephone). A closer look
at Dh children’s transition from prelinguistic to mostly signed language
to oral language with or without accompanying signs could provide in-
formation about competition or mutual support across different language
modalities. This information might be especially useful to professionals
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considering issues related to language modalities for children who are
hard-of-hearing or who are using cochlear implants and thus have some
access to both auditory and visual language.

Conclusion

All four groups of mothers showed strong tendencies to modify the com-
munication and language they directed toward their infants so that its
form and syntactic structure differed from that used to communicate with
other adults. A number of similarities were observed in the two groups
of hearing mothers. Both those with hearing infants and those with deaf
infants produced many vocal utterances. That is, talk was frequent. In
addition, the hearing mothers’ spoken utterances tended to be short, but
lengthened as their children grew older and were apparently assumed to
understand more complex structures. The frequency of hearing mothers’
utterances decreased from 12 to 18 months, probably because their in-
fants (hearing or deaf) were more likely to be taking communicative
turns, even if still using primarily prelinguistic communications. Finally,
both groups of hearing mothers used gestures and objects in their com-
munications with their infants, and most of their utterances were re-
sponsive to their infants’ apparent interest or activity.

Deaf mothers also tended to be highly responsive, producing signed
utterances that were relevant to their children’s interests. However, deaf
mothers’ language differed in some ways from that of both groups of
hearing mothers, and these differences appeared to match the specific
needs of an infant who relies primarily on vision for receptive commu-
nication. First, the deaf mothers did not produce as many utterances as
did hearing mothers. This may initially seem to be detrimental to the lan-
guage development of the infants of deaf mothers. However, a closer look
suggests that it is necessary and appropriate with an infant or toddler
who must use vision for receptive communication as well as general ex-
ploration of the surrounding environment. Therefore, the apparent rea-
son for the relatively low frequency of utterances from the deaf moth-
ers is that they did not “waste” them by signing when their infants could
not see the signs. Second, deaf mothers did not always wait for sponta-
neous looks from their infants but skillfully employed a variety of com-
municative strategies for obtaining their infants’ visual attention (see
Chapter 11 for more details). Some but not all of these strategies were
also used by hearing mothers of deaf infants. Third, the signed utterances
of deaf mothers were shorter than the spoken utterances of hearing
mothers, especially at 12 months when infant visual attention to moth-
ers tended to be fleeting. In contrast to the hearing mothers, the deaf
mothers increased the number of utterances between 12 and 18 months,
apparently in response to their infants’ increased visual attention to 
language.
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This study replicates, with a larger number of subjects, earlier re-
ports that deaf and hearing infants of deaf mothers produce expressive
language at similar ages and with similar complexity to that of hearing
infants with hearing mothers. However, the frequency of linguistic pro-
ductions differed, with both Dd and Dh infants producing fewer utter-
ances than Hh infants. The children’s rates of production of linguistic
communications, therefore, reflected those of their mothers. There may
be several reasons for this, not the least of which could be that engag-
ing manually with toys, and having to switch visual attention back and
forth between mother and toy, simply made it physically more compli-
cated for Dd and Dh children to produce signed utterances.

Although Dd, Dh, and Hh infants showed generally similar patterns
of language development, this was not the case for the deaf infants with
hearing mothers. Although Hd children’s prelinguistic abilities to use ges-
ture and vocalization to express interests and needs matched those of the
other children, many of them experienced significant delays in develop-
ment of formal language. Early identification as deaf or hard-of-hearing
and subsequent early intervention and use of hearing amplification,
therefore, did not fully prevent the delays traditionally experienced by
this group of children. Two factors predicted language development in
the Hd group: (1) production of canonical babbling at 12 months was as-
sociated with production of spoken words at 18 months; (2) frequency
of mothers’ signing was associated with production of signed language
by 18 months. Thus, the most advantaged Hd infants either had suffi-
cient hearing, when amplified, to provide a basis for spoken language de-
velopment or they had access to a visual language model that, even if
not fluent, was sufficient to provide a basis for the beginnings of signed
language development. The increasing gap between Hd and Hh children
in vocabulary by 3 years of age, however, indicates that access to less
than a complete, fluent language model can have a cumulative effect of
slowing important aspects of language development.

Findings from this study do not appear, overall, to be as positive
about the language development of early identified Hd children as those
reported by Moeller (2000) and Yoshinaga-Itano (Mayne, Yoshinaga-
Itano, & Sedey, 1999; Mayne, Yoshinaga-Itano, Sedey, & Carey, 1999;
Yoshinaga-Itano 2003) and her colleagues. This study differs from the
others in that the focus was primarily on observed communication be-
haviors, with no direct testing and with parents’ reports used only for
assessment of 24- and 30-month vocabulary. Differences in methods may
be reflected in the results. However, findings from the current study are
consistent with the earlier reports in that a significant proportion of the
Hd group was found to function within the range expected for hearing
peers—at least up to the age of 18 months. The scores of a relatively large
proportion of participants, those experiencing significant language delays
despite early identification and intervention, created differences in the
mean scores between Hd children and those in the other groups. Clearly,
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a continuing need exists for concern about and support for language de-
velopment in deaf children with hearing parents. Continued efforts are
needed in assisting hearing parents’ acquisition and use of sign-language
skills as well as ongoing efforts to develop technologies to enhance the
infants’ access to auditory language models.
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11
Visual Attention

Maturation and Specialization

Patricia E. Spencer, M. Virginia Swisher, 
and Robyn P. Waxman

Throughout infancy, “eye contact,” or gaze between infant and care-
giver, plays a meaningful role in interactions and, therefore, in social

and emotional development. Vision and visual attention also play a crit-
ical role in cognitive and linguistic development by giving infants a way
to learn about persons, objects, and events. This chapter begins with a
brief summary of existing information about the development of visual
attention by hearing children with hearing parents, on whom most stud-
ies have focused. That will be followed by a summary of available infor-
mation about the development of visual attention by deaf children. There
is relatively little existing information about these children, and much of
that has focused only on deaf children with hearing parents. Analyses
will then be presented of results from the longitudinal observational study
of visual attention of infants in the four groups addressed in this book—
and the maternal behaviors that appear to support development of vi-
sual behaviors by infants who are deaf or have deaf mothers. Because of
the differing hearing status in dyads, the results suggest the degree to
which interactive experiences, in addition to infant hearing status, in-
fluence attention development.

Development of Attention by Hearing Infants

From the earliest weeks of life, there appears to be some form of auto-
matic or involuntary coordination between hearing a sound and looking
toward it (Clifton, 1992; Ruff & Rothbart, 1996). Infants have also been
found to visually track moving objects more readily and to focus on them
longer when the presence of the object is accompanied by sound (Law-
son & Ruff, 1984). This is the case even when the sound does not em-



anate from the same location as the visual display. Ruff and Rothbart
suggested that these effects of sound on infants’ visual attention may sim-
ply reflect heightened general arousal due to the stimulation of more
than one sense. However, even if initially involuntary, associations be-
tween visual attention and environmental sounds provide opportunities
for developing voluntary, active coordination of looking with listening.

Studies of development of visual attention, not surprisingly, show a
general progression from simpler to more complex patterns. For exam-
ple, during the early months, infants and their parents frequently engage
in extended periods of face-to-face mutual gaze that do not require rapid
shifts or redirection of gaze (Tronick, Als, & Brazelton, 1980). Although
objects may be involved to some degree in these early face-to-face
episodes, they are not usually the focus.

By 5 or 6 months of age, most infants show increasing interest in
looking at objects (Trevarthen, 1979; Adamson & Chance, 1988), and the
duration of direct gazes at caregivers decreases. Even in experimental
face-to-face situations without toys, infants’ attention to their mothers’
faces drops dramatically between 6 and 26 weeks of age (Kaye & Fogel,
1980). According to Schaffer (1989), gazes at objects during this devel-
opmental stage, like the earlier extended face-to-face episodes, tend to
have a single focus. That is, during episodes of attending to an object,
the child does not shift gaze toward the communication partner. Schaf-
fer attributes the “either/or” nature of hearing infants’ visual attention
at this age to limitations of general attentional capacity: the child can at-
tend to “an object or a person but not to both” (p. 197).

Early in the second year of life, most hearing children show an im-
portant advance in their attention skills by switching (or coordinating)
attention between an object or event and a communication partner
within a single episode. This new development, sometimes referred to as
“triadic” or “coordinated joint” attention (Bakeman & Adamson, 1984),
presages the onset of expressive language (Carpenter, Nagell, &
Tomasello, 1998). Coordinated joint attention is evident when children
systematically look back and forth between a person and an object dur-
ing a single communication or play episode. It is also evident when they
modify their actions with objects in response to the spoken suggestions
of a communication partner, thus actively coordinating visual attention
with attention to vocal communications.

The Impact of Hearing Loss on Visual Attention

Coordinated Joint Attention episodes provide significant opportunities for
learning when adults use these opportunities to suggest expanded activ-
ities or to describe and label salient characteristics of the objects or events
involved. However, if a child cannot hear this linguistic input and fails
to look up to see it when it is offered in visual form, the potential for
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learning diminishes accordingly. Therefore, learning to shift visual at-
tention between objects and communication partners is especially im-
portant for deaf children, who must use vision for receptive communi-
cation while also using vision to explore the environment.

Because of the apparent close coordination between sound and vi-
sion in hearing infants and young children, questions have been raised
about whether the lack of auditory reception will delay, or at least com-
plicate, the development of visual attention by deaf children. Wood and
his colleagues (Wood, Wood, Griffiths, & Howarth, 1986; Wood, 1989),
in fact, reported that this ability was significantly delayed in a small group
of orally-trained deaf children between 3 and 5 years of age, but, as with
hearing children, it emerged just before expressive language. The chil-
dren did not display temporal coordination of looking toward teachers
who were speaking to them until immediately before they began to dem-
onstrate expressive language skills. These deaf children showed a pat-
tern, therefore, of delayed development of both visual attention and 
language.

Considering a different level of visual attention skill, Quittner and
her colleagues (1994) reported an apparent deficit in selective attention to
visual stimuli by deaf children compared with hearing children between
6 and 13 years of age. In addition, because a group of the oldest deaf
children showed an acceleration in selective attention after receiving
cochlear implants, these researchers proposed that audition plays an 
important role in its development.

Other investigators have indicated that deaf children’s reliance on
vision to monitor the environment for safety as well as communication
will inevitably result in differences in development compared to hearing
children. For example, Smith, Quittner, Osberger, and Miyamoto (1998)
reinterpreted the Quittner et al. (1994) data by suggesting that deaf chil-
dren’s visual attention skills are selectively shaped by their need to mon-
itor their environment visually, a requirement that can decrease the 
emphasis on selective attention to the discrete stimuli used in their in-
vestigation. Similarly, Swisher (1993) reported that deaf children ages 8
through 18 are able to identify signs that are presented well out in their
peripheral visual fields. Swisher (1992) also found that some deaf chil-
dren under the age of 3 years spontaneously responded to or shadowed
signs seen in the near periphery in a natural communication situation.
These observations suggest increased attention to signals in the periph-
eral visual field and illustrate a behavioral analog to reports by Neville
and Lawson (1987) of electrophysiological evidence of increased atten-
tion to stimuli in the peripheral visual field by deaf compared to hear-
ing adults.

An additional functional difference in patterns of visual attention for
deaf and hearing conversational dyads is that in signed conversations,
unlike spoken ones, visual attention to the person communicating is
obligatory (Baker, 1977). Thus, a pattern of sustained visual attention to
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a signer is typical for older deaf children and adults. A pattern of such
extended gaze during conversation would seem to run counter to the
trend observed for hearing children, for whom the length of visual fix-
ations decreases from infancy to the toddler years (Colombo, Mitchell,
Coldren, & Freeseman, 1991).

Observations of small numbers of deaf children who have signing
deaf parents, however, have failed to provide evidence of any delay or
difference in visual attention development during the first few years of
life. Observations of small numbers of these children have indicated that,
by the age of 18 to 20 months, they make spontaneous shifts in visual
attention to gaze at their mothers even while engaged in other activities
(Woll & Kyle, 1989; Harris, 1992, 2001). These observations suggest that
the deaf children’s development of attention may progress at a rate sim-
ilar to that of hearing children. If this is so, it indicates that Coordinated
Joint Attention may be supported by a specific set of nonauditory 
attention-getting and directing strategies that deaf mothers are reported
to use. These strategies include such behaviors as extended waiting for
children’s visual attention before communicating with them, moving the
location in which signing occurs to accommodate the preexisting visual
focus of the children, and tapping on children’s bodies to direct their at-
tention away from an object and back toward the mother (Maestas y
Moores, 1980; Kantor, 1982; Harris et al., 1989; Spencer, Bodner-
Johnson, & Gutfreund, 1992; Erting, Prezioso, & Hynes, 1990/1994; Mo-
hay, 2000). These observations suggest that, when mothers use adaptive
tactile and visual attention-related signals, deaf children’s early develop-
ment of visual attention proceeds as for hearing children.

Questions remain, therefore, about the early course of development
of visual attention by deaf children and the degree to which it matches
or diverges from that of hearing children. Because of the association be-
tween auditory and visual attention for hearing children, and because of
deaf children’s increased need to use vision for communication and for
monitoring the environment, it might be expected that the two groups
would show some differences in visual attention development. Con-
versely, given the importance of coordinated visual attention for language
development (especially the pattern of switching gaze between object and
person), it is reasonable to expect that this ability would be a priority for
early development regardless of available communicative modalities.

Issues related to similarities or differences in development of visual
attention in deaf and hearing infants and toddlers are addressed in this
chapter. First, patterns of visual attention are compared at 9, 12, and 18
months of age in order to identify any differences in development that
can be attributed to hearing status. Second, mothers’ attention-related
strategies are compared across groups, and associations between moth-
ers’ behaviors and children’s development of visual attention are ex-
plored. Both of these analyses are of special importance because they in-
clude larger groups of children than previous studies, and because they
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include the four groups of mother–infant hearing-status dyads. Finally,
we provide a closer look at the variability of attention strategies among
deaf mothers with deaf children, and we discuss implications of those
variations for children’s visual attention and communication.

Analysis I. Visual Attention Development: 
Effects of Child and Mother Hearing Status

The purpose of the first analysis was to look for evidence of specializa-
tion and, alternatively, of common maturational effects on infant visual
attention patterns related to hearing status and communication experi-
ences. This analysis included all four of the groups participating in the
longitudinal study.1 Data were available for a total of seventy-seven
dyads: nineteen deaf infants with deaf mothers (Dd), eighteen deaf in-
fants with hearing mothers (Hd), nineteen hearing infants with deaf
mothers (Dh), and twenty-one hearing infants with hearing mothers
(Hh). (This included all dyads for whom data were available through the
18-month session at the time coding was performed.) Ten minutes of the
free play sessions at 9, 12, and 18 months were coded for visual atten-
tion, based on a coding system that was developed initially for hearing
infants by Bakeman and Adamson (1984) and pilot-tested for use with
deaf infants by Spencer and Kelly (1993).2

Coding. Bakeman and Adamson (1984) conceived of attention as a se-
ries of states with a significant duration rather than as fleeting events.
Accordingly, although each second of time received an attention-state
code, a change in attention state was coded only when a new state en-
dured for at least 3 seconds and was considered to be “established.” The
six attention states identified by Bakeman and Adamson are defined be-
low. These states make up a mutually exclusive and exhaustive coding
system that generally reflects a developmental progression. This is most
evident in the two most complex states, namely supported and coordinated
joint attention. The former is common at about 12 months of age, with
the latter becoming increasingly evident after about 15 months of age.
Categories of attention that were coded include:

• Unengaged (no clear attention focus).
• Onlooking. The infant watches mother’s actions but does not ac-

tively engage with her.
• Persons. Infant and mother are actively engaged with each other,

but no object is involved.
• Object. The infant is engaged with and attending to an object only.
• Supported Joint. Infant and mother are engaged with and focused

on the same object, but the infant does not demonstrate any ac-
tive attention to mother or her communications. (This state was
originally called “passive joint” but was reconceptualized as “sup-
ported joint” by Prezbindowski, Adamson, and Lederberg, 1998.)
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• Coordinated Joint. The infant and mother are actively engaged with
each other as well as with an object. The infant shows interest in
mother and her activities by switching visual attention between
object and mother at least twice during the episode, by partici-
pating in an organized period of turn-taking with mother in ac-
tions or communications related to the object, or by actively re-
sponding (communicatively, or by modifying behaviors related to
an object) to at least two communications from mother during
the episode.

Second-by-second agreement on coding was calculated for thirty-
seven of the play sessions (approximately 15% of the time on tape). Sim-
ple percentage of agreement between codes assigned by two coders
ranged from 76% to 100% (mean � 88%). Cohen’s kappa for agreement
on individual tapes ranged from .61 to 1.00 (mean .80).3

Predictions. If infant hearing status has a unique effect on the devel-
opment of visual attention, the two groups with deaf infants (Hd, Dd)
should have similar amounts of time in the six attention states over time,
and their pattern should differ from that of the groups with hearing in-
fants (Hh, Dh). In contrast, to the extent that modality of communica-
tion experiences influences development of visual attention patterns, 
similarities should be found for groups based upon mothers’ habitual
communication system, with children of mothers who sign frequently
(Dd, Dh) differing from those whose mothers tend to rely on vocal com-
munication (Hh, Hd). Finally, to the extent that development of visual
attention during infancy is primarily a maturational process, with bio-
logically regulated “unfolding” of a developmental progression, the
groups of children should not differ.

Analysis. Differences in time in the various states of attention were in-
vestigated using MANOVA for repeated measures, with time in the var-
ious attention states as dependent variables, dyadic hearing status as a
between-subject variable, and age as a repeated within-subject variable.
Univariate ANOVA and Duncan’s post hoc multiple comparison tests
were used to identify sources of significant MANOVA effects. Trend anal-
ysis was performed to describe changes in time in each attention state
across the three ages.

Results. The MANOVA indicated differences in time spent in the at-
tention states across groups [F(9,219) � 3.214; p � .001] and across ages
[F(2,72) � 44.281; p � .0001]. There was no significant group by age in-
teraction. These results indicate that, although the means for absolute
times differ across groups for several of the attention states, the general
trend, or developmental trajectory, is similar across groups. (This can be
seen in Fig. 11-1.)
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The states of Unengaged and Persons attention were omitted from
the figures and from follow-up analyses because of large within-group
differences for the former state and a very small amount of time coded
for the latter state. Overall, time in Onlooking decreased over time. This
was also true for time attending solely to Objects, although the trend was
less evident in the two groups in which infant and mother hearing sta-
tus differed (Hd, Dh) than for the two in which infant and mother had
the same hearing status (Hh, Dd). Time in Supported Joint Attention
showed a quadratic trend, with time generally increasing from 9 to 12
months and then tending to decrease at 18 months. However, this trend
was more evident in the groups with unmatched infant–mother hearing
status. In contrast, all four groups showed a strong linear increase in time
in Coordinated Joint Attention across the three ages.
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Despite the similarities in trends over time, the groups differed sig-
nificantly in mean time in three states: Onlooking (with both groups of
children with deaf mothers [Dd and Dh] spending longer times than Hh
children, and Dh children Onlooking longer than Hd children); Object
Attend (with Hh children attending to objects for longer times than ei-
ther group of children with deaf mothers); Coordinated Joint Attention
(with Dd children having more time in this state than Hd or Dh chil-
dren). One implication of these results is that factors in addition to in-
fant hearing status were operating. Regardless of infant hearing status,
those whose mothers often used sign language (and therefore provided
frequent visual communications) looked at them for longer periods than
did infants whose mothers were hearing and were less likely to present
communications visually. Infants who were hearing and whose moth-
ers’ communications were usually oral (group Hh) were more likely than
any of the other infants to maintain a focus on objects. These patterns
for Onlooking and Object Attend states seem to be adaptive and re-
sponsive to the communicative conditions the infants typically experi-
ence. They also provide early evidence for some of the group differences
in patterns of visual attention that have been reported for older deaf chil-
dren, with children exposed primarily to visual communication (Dd and
Dh) spending more time watching their mothers even at this early age.

The pattern of results for the Coordinated Joint Attention state was
also complex. None of the other groups differed significantly from the
hearing infants with hearing parents, who had the second highest mean
time in this state. However, the deaf children with deaf mothers (who
had the highest mean time in Coordinated Joint Attention at every age)
differed significantly from children in the two groups in which infant and
mother hearing status differed (Hd and Dh). A further analysis found the
frequency of episodes of Coordinated Joint Attention to be similar across
the four groups (ranging from 5.4 to 6.4 episodes in 10 minutes), but
the mean duration of episodes was longer for the two groups with matched
infant–mother hearing status (Hh � 48 seconds; Dd � 41 seconds) than
the groups in which mother and infant hearing status was different (Hd �
34 seconds; Dh � 30 seconds). Thus, there were some indications of dif-
ferences developing between the two groups of deaf children, Dd and
Hd, and also between the two groups with signing mothers (Dd and Dh).

In an attempt to explain these complex differences among the groups
of children, additional analyses focused in more detail on the commu-
nicative behaviors of the mothers in the four groups, especially their use
of specific strategies for establishing shared visual attention. In addition
to considering how differences in mothers’ behaviors might relate to the
differences in Coordinated Joint Attention between the two groups of
deaf children (Dd, Hd), mothers’ behaviors could also shed light on the
unexpected finding that the hearing children whose mothers were deaf
(Dh) also showed less time in Coordinated Joint Attention than the Dd
children.
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Analysis II. Mothers’ Support for Joint Attention with 
Deaf and Hearing Infants

Various researchers have noted that deaf mothers use special commu-
nicative strategies to accommodate young deaf children’s needs for vi-
sual attention to communication as well as exploration of objects and the
environment. For example, deaf mothers have been reported to make
frequent contact with their infants by signing on their bodies and by tap-
ping or rubbing gently on the infants’ arms, legs, or torsos to attract their
attention (Maestas y Moores, 1980). In addition, deaf mothers have been
reported to use especially strong and positive facial expressions (Meadow-
Orlans et al., 1987b; Reilly & Bellugi, 1996), a characteristic that has been
suggested to reinforce infants’ gaze to mothers.

Special modifications have also been noted in the signed language
produced by deaf mothers interacting with their young children. Signs
are often produced with a slowed and highly rhythmic movement, and
signs are often repeated a number of times. Relatively few signed utter-
ances are produced compared to the number of spoken utterances ex-
pected from hearing mothers in the same length of time (Launer, 1982;
Harris, Clibbens, Chasin, & Tibbits, 1989; Masataka, 1992; Erting,
Prezioso, & Hynes, 1990/1994; Spencer & Lederberg, 1997). In addition,
several researchers (Harris et al., 1989; Swisher, 1992; Prendergast & Mc-
Collum, 1996) reported that deaf mothers frequently move their hands
and bodies to sign directly in children’s line of sight or in their periph-
eral visual field in order to avoid the need to redirect their children’s vi-
sual attention.

Koester (1992) provided a potential explanation for these modifi-
cations by comparing them to the intuitive modifications evident in
the “motherese” (talk directed toward infants) of hearing mothers (Pa-
pous̆ek & Papous̆ek, 1987; see also Chapters 1 and 4, this volume). Be-
cause intuitive behaviors such as these are sensitive to differences in
infants’ reactions to them, they can be expected to change as infants
mature and their responses reflect emerging abilities. However, it is
possible that mothers’ attention-related communicative strategies are
also influenced by their own communicative experiences and not solely
by responses produced by their infants. To the extent that this is the
case, the choice and timing of a strategy would probably appear to be
more appropriate and responsive when mother and child hearing sta-
tus was the same.

Given the low incidence of deaf children with deaf parents, the ob-
servations of mothers’ communicative modifications summarized above
have been based on small numbers of dyads. Information about varia-
tions based on the combination of mother and infant hearing status, de-
velopmentally related changes in the modifications employed, or within-
group variations in mothers’ attention-related behaviors was not available
before the analyses reported here were completed.
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Participants. Use of the strategies discussed above by the four groups
of mothers was investigated. Groups were compared on the frequency
of production of each strategy during a play interaction and on changes
over time in frequency of use of the strategies. These analyses were based
on the same videotaped free play sessions as in the visual attention anal-
ysis presented above. Again, all dyads who had completed the entire se-
ries of visits by the time analyses began were included in these analyses.
This resulted in complete data for nineteen Dd, nineteen Hd, eighteen
Dh, and twenty-one Hh dyads at 9, 12, and 18 months.

Coding. Using information available from studies summarized above,
plus information from preliminary viewing of the tapes, the following
maternal behaviors were coded for each dyad:

• production of signs or gestures in the normal adult signing space;
• production of signs or gestures showing modification in location

(on infant’s body or in preexisting line of vision) to accommo-
date infant’s attention;

• production of specific visual or tactile signals apparently designed
to redirect infants’ visual attention, including:
—presentation of object (moving, shaking, manipulating object to

direct attention to it);
—tapping on or pointing to object;
—tapping on infant’s body to direct attention to mother;
—waving hand in infant’s line of vision; and
—tapping on the floor.

Combinations of the above codes were made to provide additional
measures of (1) the frequency of time segments containing signing or
gesturing without overt attention accommodation or redirection and (2)
the frequency of time segments in which an attention redirection signal
occurred but was not followed by signing or gesturing. All coding was
based on 15-second time samples. That is, the presence or absence of
each strategy was noted for each 15-second segment across the 10 min-
utes of interaction that was coded. Behaviors were coded only once dur-
ing a time segment, regardless of their frequency of occurrence within
the time segment.

Approximately 20% of the tapes were coded independently by two
coders. Simple percent of agreement was above 90% for all codes. Co-
hen’s kappas ranged from .82 to .96. Intercoder reliability was, therefore,
quite high.

Results. As expected, initial analyses showed that the frequency of sign-
ing and gesturing differed across the four groups of mothers [F(3,73) �
71.60; p � .001]. (This analysis included both signs produced in adult
form and those modified to occur where infants were already looking.)
Mothers in the groups with at least one deaf member (Dd, Dh, Hd) pro-
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duced signs or gestures in more time segments at each age than did the
hearing mothers of hearing infants. Furthermore, sign/gesture produc-
tion was greater for the two groups in which mothers were deaf (Dd,
Dh) than in the group in which mothers were hearing and infants deaf
(Hd) (see Table 11-1).

An additional effect for the frequency of signs or gestures was found
for infant age [F(2,72) � 19.67; p � .001], but this was complicated by a
significant group-by-age interaction [F(6,146) � 2.89; p � .01]. There
was a trend across the three groups with a deaf member (Dd, Dh, Hd)
for more frequent signing or gesturing as the child’s age increased. This
was not the case for the Hh group, however, as the initially low fre-
quency of maternal gesturing increased slightly at 12 months but then
decreased again by 18 months.

Modification in location or production of signs or gestures to match
the infants’ line of gaze was compared only across the three groups with
a deaf member because of the low rate of gesture production in the Hh
group. Because mothers in the Hd group produced significantly fewer to-
tal signs and gestures than did the deaf mothers (Dd, Dh), the groups
were compared using proportions (segments with a modified location
sign or gesture/total segments with signs or gestures). No between-group
differences were found based on the proportion of gestures/signs that
were produced in locations modified to accommodate infants’ attention
focus. That is, hearing mothers of deaf infants, when they produced a
sign or gesture, were as likely to modify its location as were deaf moth-
ers. Furthermore, all three groups of mothers were found to decrease the
proportion of signs and gestures with modified location as the children
matured and presumably became better able to switch visual attention
between objects and mothers’ communications [F(2,44) � 14.60; p �
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Table 11-1. Maternal signs and/or conventional gestures for hearing-status
groups at three ages (means and SD)

Frequency of 15-second time segments
containing signs/gestures

Group 9 Months 12 Months 18 Months

Deaf mothers/deaf infants (n � 19) 20.5 27.0 29.4
(8.0) (6.7) (4.6)

Hearing mothers/deaf infants (n � 19) 8.6 9.5 12.4
(7.8) (7.8) (10.5)

Deaf mothers/hearing infants (n � 18) 15.6 21.6 24.1
(7.2) (9.0) (8.4)

Hearing mothers/hearing infants (n � 21) 1.5 2.9 2.1
(2.5) (3.7) (3.3)

Frequencies are number of time segments containing one or more signs or gestures from total of forty
time segments.



.001]. This result is consistent with a report from Harris (2001) that nei-
ther deaf nor hearing mothers of 18-month-old deaf children tended to
displace their signs, preferring instead to sign in the usual space. The
MANOVA with the five types of attention redirecting signals as depen-
dent variables, hearing status group as the between-subject variable, and
infant age as a within-subject (repeated measure) variable indicated a
significant interaction among group, type of attention-redirecting signal,
and infant age. Follow-up ANOVA identified the source of the interac-
tion in the frequency with which mothers tapped directly on their chil-
dren’s limbs or bodies to redirect their attention [F(6,146) � 2.56; p �
.02]. At both 9 and 12 months, group Dd had the highest mean fre-
quency of maternal tapping for attention, followed by mothers in group
Dh. However, at 18 months, the two groups with deaf mothers were ap-
proximately equal in the mean frequency of their tapping signals. The
two groups of hearing mothers, even the group with deaf infants, pro-
duced significantly fewer of these signals than did the deaf mothers at
all three sessions (see Table 11-2).

The maternal attention-redirecting strategy of moving objects to ob-
tain or direct attention occurred frequently in all four groups, but moth-
ers in the two groups with unmatched mother–infant hearing status (Hd,
Dh) used the strategy more often than those with matched hearing sta-
tus [F(3,73) � 3.27; p � .03]. However, the same trend for significant de-
creases in this behavior between 9 and 12 and between 12 and 18 months
was found across groups [F(2,72) � 12.01; p � .001].

The strategy of pointing to or tapping directly on objects to redirect
attention differed by infant age [F(2,72) � 5.21; p � .01], with significant
increases occurring between 9 and 12 months (t � �3.07; p � .01). Dif-
ferences were not significant, however, among the groups.

The strategy of tapping on the floor to redirect attention occurred
very rarely during these play sessions. Waving in the infant’s visual field
occurred somewhat more often, and the two signals were combined for
analysis. In fact, the maternal behaviors coded in this combined category
consisted almost entirely of waves. The groups differed in the frequency
of production of these signals, with Dd mothers most likely to produce
them, followed by Dh mothers. In addition, production increased with
child age [F(2,72) � 3.81; p � .03], especially between the 12- and 18-
month sessions (t � 2.57; p � .01). Hearing mothers of deaf children
rarely produced these signals, and the majority of them never used the
signals.

Again looking at only the three groups with a deaf member (Dd, Dh,
Hd), the frequency with which mothers produced one of the redirecting
signals but failed to follow up with a gesture or signed language was com-
pared. Significant effects were found for both group [F(2,53) � 21.46;
p � .001] and age [F(2,52) � 34.09; p � .001]. Although the incidence
of this pattern decreased with age for all groups of mothers, Hd mothers
were the most likely to signal for attention but then fail to follow up
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Table 11-2. Maternal attention-redirecting strategies for hearing status groups at three ages (means and SD)

Deaf mothers/deaf Hearing mothers/deaf Deaf mothers/hearing Hearing mothers/hearing
infants (n � 19) infants (n � 19) infants (n � 18) infants (n � 12)

Strategy 9 Months 12 Months 18 Months 9 Months 12 Months 18 Months 9 Months 12 Months 18 Months 9 Months 12 Months 18 Months

Present 25.5 23.6 20.7 30.8 23.8 24.6 27.0 26.1 22.2 21.4 21.8 19.1
object (6.8) (7.6) (6.6) (7.5) (10.1) (8.0) (6.1) (8.0) (8.1) (7.1) (7.2) (7.7)

Tap 2.4 5.8 5.7 2.4 3.8 1.9 4.3 4.0 4.7 2.1 3.8 3.7
object (2.5) (4.0) (5.0) (3.1) (3.7) (1.7) (3.3) (3.0) (3.1) (2.3) (4.7) (3.9)

Tap child 8.4 10.7 8.7 1.2 1.6 1.1 4.2 4.8 7.0 0.4 0.3 0.0
(6.1) (5.8) (5.5) (1.8) (3.3) (1.6) (4.0) (5.1) (6.5) (0.9) (0.7) (0.0)

Wave/tap 1.9 1.9 3.4 0.5 0.3 0.4 0.3 1.2 2.1 0.0 0.0 0.1
floor (3.1) (2.4) (3.7) (1.4) (0.7) (1.0) (0.6) (1.8) (2.1) (0.0) (0.0) (0.5)

Frequencies are number of time segments containing each strategy from total of forty segments.



with visual communication. Failure to follow attention signals with com-
munication was next most frequent for mothers in group Dh but hap-
pened quite rarely in group Dd, especially at the 18-month session.

Finally, no significant difference was seen among the three groups
in the proportion of signed/gestured communications that was produced
without either an accommodation (such as moving to sign in the line of
sight) or a preceding signal (like tapping on the child). However, the in-
cidence of such “spontaneous” visual communications increased with in-
fant age [F(2,46) � 11.40; p � .01], especially between 12 and 18 months
(t � 2.89; p � .01). This change probably reflects mothers’ reactions to
the children’s increasing ability to coordinate visual attention between
objects and the communication partner. Such shifts of gaze from object
to mother would result in more natural communicative turn-taking, mak-
ing it less necessary for mothers to employ a strategy to establish joint
attention before communicating. Again, by 18 months, the children may
have become more alert to communication occurring in their peripheral
vision, allowing mothers to sign without the need to overtly redirect 
attention.

This analysis of mothers’ strategy use leads to several conclusions.
There is evidence that differences in mothers’ habitual communication
experiences and their primary language modality affect their modifica-
tions in attention-related accommodations and redirections. For exam-
ple, both groups of deaf mothers were more likely to use visual and tac-
tile attention-directing signals than were hearing mothers.

However, mothers’ hearing status did not completely dictate their
use of such signals. For example, deaf mothers with hearing infants (Dh)
were less likely to use these signals than were Dd mothers, especially be-
fore their children reached 12 months of age. This may have been due
to deaf mothers feeling confused about how to interact with a hearing
child who, although expected to learn sign language, is also expected to
learn oral language. In addition, being hearing, these children may have
presented somewhat different interactive behaviors than deaf children,
because the hearing children would be responsive to sounds occurring
in the environment. The Dh mothers’ initial uncertainty seems to have
resolved, however, by the 18-month sessions, when many of the Dh chil-
dren were producing expressive signs. At this point, the Dh mothers may
have felt more comfortable using their own habitual communication sys-
tem, in part because the children’s communication behaviors were now
providing a better match with their own.

Hearing mothers with deaf children (Hd) faced a situation in which
their habitual communication behaviors were a less-than-perfect match
for their children’s needs. The mothers were not oblivious to their chil-
dren’s needs for visual input and, indeed, they attempted to accommo-
date those needs in several ways. First, they used objects frequently in
efforts to establish joint or shared attention. Second, when they gestured
or signed, they were as likely as deaf mothers to accommodate imma-
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ture attention patterns by moving into the child’s existing focus. How-
ever, the Hd mothers did not spontaneously make complete adjustments
or accommodations to their child’s hearing loss. This is reflected, for ex-
ample, in their relative lack of meaningful follow-up to signals for redi-
recting attention. It is also seen in their lack of use of the tapping signal
that is so prevalent in deaf mothers’ communication. Finally, even when
they were learning signed language, Hd mothers produced signs less fre-
quently than did deaf mothers, undoubtedly because of limited fluency.

Mothers’ Attention-Related Communications and 
Children’s Development of Visual Attention

If the attention-related strategies employed most frequently by deaf
mothers represent intuitive adaptations to interacting with an infant who
depends on visual communication, then it could be expected that those
strategies would effectively promote or scaffold deaf infants’ visual at-
tention. Thus, more mature infant visual attention patterns would be ex-
pected in deaf children whose mothers make frequent use of visual com-
munications (signs or gestures) and visual–tactile (waving/tapping on
child) signals for obtaining and redirecting attention.

Quantitative analyses including the two groups with deaf infants (Dd,
Hd) in fact showed that infant time in Coordinated Joint Attention at 18
months was significantly related to mothers’ use of the visual-tactile sig-
nals (r � .54; p � .01) and to the frequency of mothers’ gestures/signs
(r � .45; p � .01). At 12 months, associations between Coordinated Joint
Attention and these maternal communicative behaviors were also posi-
tive and statistically significant. In addition, mothers’ use of visual–
tactile signals to redirect infant attention at 9 months correlated posi-
tively, although nonsignificantly, with the children’s time in Coordinated
Joint Attention at 18 months. Therefore, substantial associations were
found between mothers’ attention-related communications and their
children’s visual attention behaviors. However, these associations (even
when statistically significant) showed the mothers’ communicative strate-
gies to account for less than 25% of the variance in child attention. Large
proportions of the variance in child Coordinated Joint Attention remain
unexplained. Other factors must be involved.

Analysis III. The Role of Maternal Sensitivity

Mothers’ sensitivity, or general responsiveness, to their infants has been
shown to support development in a variety of areas (e.g., Slade, 1987b;
Dunham & Dunham, 1992; Baumwell, Tamis-LeMonda, & Bornstein,
1997; Smith, Adamson, & Bakeman, 1998; and see Chapter 12, this vol-
ume). Because of the relatively small proportion of variance in infant at-
tention accounted for by mothers’ attention-related strategies, associa-
tions between ratings of maternal sensitivity and infants’ time in the most

182 The World of Deaf Infants



advanced visual attention state (Coordinated Joint Attention) were ex-
plored. This component of mothers’ communicative behaviors could pro-
vide additional explanation of effects of infants’ communicative experi-
ences on their visual attention development.

Participants and Procedures. Data for these analyses were available for
eighty dyads across the four hearing status groups: twenty Dd, twenty
Dh, nineteen Hd, twenty-one Hh. Ratings of maternal sensitivity were
composite scores based on five dimensions of the rating scale described
in Chapter 8: (1) sensitivity, (2) involvement, (3) flexibility, (4) positive
affect, and (5) consistency. Each dimension was rated using a Likert-type
scale with a range of 1 (most negative) to 5 (most positive). Cohen’s
kappa computations assessing intercoder reliability were .94 for the 
12-month tapes and .81 for the 18-month tapes (see Chapter 8 for a de-
tailed description of coding procedures).

Results. Significant group differences existed in the composite scores for
the mothers [F(3,76) � 3.61; p � .05]. At infant age 12 months, Hh
mothers’ mean sensitivity rating was significantly higher than that for
Hd mothers. At 18 months, Hh mothers’ ratings were again significantly
higher than those for Hd mothers. In addition, both Hh and Dd groups
were rated significantly higher than were Dh mothers, who had the low-
est average rating.

Infant time in Coordinated Joint Attention was calculated as ex-
plained earlier in this chapter. Because additional dyads were included
in Analysis III, group mean times in Coordinated Joint Attention (here-
after CJA) differed slightly. However, Dd infants still had the highest
mean time in CJA, significantly longer than that for either Hd or Dh in-
fants [F(3,73) � 3.35; p � .02].

Correlations between time in CJA and ratings for maternal sensitiv-
ity were significant for two of the groups: Dh and Hd. At 18 months, ma-
ternal sensitivity predicted 36% of the variance in time in this attention
state for group Hd (r � .62; p � .01) and 31% of the variance for group
Hd (r � .56; p � .01). In contrast, the correlations for the other two
groups, although positive, were not statistically significant, predicting ap-
proximately 10% of the variance for group Hh (r � .31) and 12% of the
variance for group Dd (r � .34). Maternal sensitivity was, therefore, more
closely related to infant visual attention in the two groups in which
mother and child hearing status differed.

It will be recalled that mothers’ use of visual–tactile attention-
redirecting signals was significantly associated with 18-month time in
CJA for both groups with deaf children (Dd, Hd). This association re-
mained significant even when maternal sensitivity ratings were statisti-
cally controlled (r � .44; p � .02). A parallel analysis, measuring the re-
lation between maternal sensitivity and CJA when mothers’ frequency
of redirecting signals was statistically controlled, also resulted in a sig-
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nificant, positive correlation (r � .39; p � .02).Therefore, mothers’ use of
specific attention-directed strategies and mothers’ general interactive sen-
sitivity contributed independently to deaf infants’ time in CJA.

Analysis IV. Individual Differences in Deaf Mothers’ 
Use of Attention-Getting Signals

As we have seen, infants’ time in CJA was related to several factors, in-
cluding the match (or absence of match) between mother and child hear-
ing status. For deaf children, CJA related to the frequency with which
mothers used tactile and visual signals to redirect visual attention as well
as the degree to which mothers showed sensitivity to the infants’ inter-
ests and activities.

These associations, based on group averages, indicate central tenden-
cies within the groups. However, it is also the case that there was consid-
erable within-group variability in infants’ time in the various attention
states and in mothers’ production of attention-related strategies. Relying
on comparison of group means could obscure important within-group vari-
ation. Furthermore, within-group variability could be a natural outcome
of mothers’ sensitivity to their infants’ unique characteristics.

The purpose of a final analysis was to identify and describe in more
detail some of the within-group variability. This analysis focused on the
group of deaf mothers with deaf children because of their children hav-
ing the largest mean time in CJA and their heavy reliance on vision for
receptive communication. Results of the analysis provide a picture of the
range of behaviors used by deaf mothers with deaf children as they fos-
tered communicative turn-taking and shifts in visual attention.

Participants and Procedures. Nine Dd dyads were selected in which
infants’ time in CJA was above the median. By definition, all these in-
fants showed optimal development of visual attention, and by implica-
tion it was assumed that their mothers would be skilled in strategies for
fostering this ability. If the patterns of maternal attention-directing strate-
gies were similar among these mothers, it would indicate that frequent
use of these strategies could be recommended for other mothers of deaf
infants. The analysis centered on mothers’ use of the signal of tapping
on the child to redirect attention because this signal occurred so fre-
quently for this group, and because it was associated with time in CJA.

Coding. As in other analyses reported in this chapter, data were drawn
from the recordings of mother–child play with toys at 9, 12, and 18
months. For comparability with other analyses, 10 minutes of interac-
tion were coded for mothers’ use of redirecting signals to gain the chil-
dren’s visual attention. In contrast with Analysis II, where a time-
sampling approach was used, every instance of the redirecting strategy
was counted. A coded “event “ was a tap or multiple taps bounded by a
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pause. Though long series of taps sometimes occurred, the most common
pattern of signaling was a two-beat tap. In each case, one event was
coded.

In addition, 15 minutes of each dyad’s play interaction were coded
to determine the percent of time that each infant responded to atten-
tion-getting signals and to provide qualitative descriptions of the dyadic
interaction. Infants’ responses were coded as:

• child responds after redirecting signal (meaning the child oriented
visually to either the mother’s face or signing hand, or to an ob-
ject she was holding);

• no response;
• other.

For three of the taped segments (one each of the 9-, 12-, and 18-
month sessions), intrarater reliability for coding of mothers’ signals and
infants’ responses was calculated and found to be 90%, 100%, and 89%.

Results. Even though these dyads were selected from only one group,
and the infants were among those showing the highest amounts of CJA,
much variability still existed among the mothers in use of the attention-
directing tapping signal. The mean frequency of instances of attention
getting was approximately fifteen in the 9-month session, seventeen in
the 12-month session, and twenty in the 18-month session, but standard
deviations approached the mean in the first and last sessions.

What the means obscure is that when the infants were 9 months
old, some of the deaf mothers were doing very little tapping (from three
to nine taps in 10 minutes by five of the mothers), whereas others were
tapping very frequently (twenty and twenty-four taps by two mothers,
thirty and thirty-five by two others). In the 18-month session, the num-
ber of taps ranged from eight to forty-four, and the two mothers who
were tapping the most (thirty-nine and forty-four taps in 10 minutes)
had been among those who tapped the least frequently at 9 months
(when they tapped their children three and five times, respectively).

It is important to note that children need to learn that a tap is a sig-
nal for attention. This insight is neither intuitively obvious nor inborn. For
example, if someone taps on the arm of a young infant, the infant often
will not respond—or may even look at the place tapped instead of toward
the person’s face. In other words, making the connection that a tap means
“Look up at me” or “Look at what I’m about to show you” is a cognitive
achievement. It is not surprising, therefore, that infants often did not re-
spond to taps in the 9-month session: the mean response rate was 23%,
with a response rate ranging from 0% to 43%. Furthermore, when the 9-
month-old infants looked at their mothers’ faces, their glances tended to
be fleeting, leaving mothers little time to make a signed comment. How-
ever, as the infants matured, responses were more common, with mean
response rates of 50% at 12 months and 78% at 18 months.
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These differences, as well as differences in the quality of the tapping
seen across the sessions, suggest that tapping may have different func-
tions at different points in development. Thus, at one extreme, a tap can
be an attempt to get the attention of an infant who has not yet learned
to coordinate looking at a person and an object in the same episode and,
therefore, has not yet learned the patterns of conversational turn-taking
required for visual language. At the other extreme, after the child has
learned the role of tapping signals and has learned to alternate attention
during a conversation, tapping becomes a conventionalized signal that is
part of a well-established communicative routine. Technically it may not
even be necessary for getting the infant’s attention at this point, because
the infant may have learned to recognize the typical rhythm of conver-
sational turn-taking and may be alert to an array of signals, such as the
mother leaning forward, raising her hands into the signing space, or be-
ginning to sign. In fact, in the 18-month sessions, the tapping of those
mothers who used it frequently is rapid and light, and turn-taking pro-
ceeded so quickly that it was difficult to determine a single cue to which
the infant was responding.

What explains the variability within this group in the mothers’ use
of signals? One possibility might be the readiness with which individual
infants responded to the signals, thereby shaping the mothers’ behavior.
However, it was notable that the variability among infants’ response rates
was much less than their mothers’ production rates. In addition, the ra-
tios of the standard deviations to the means for responses dropped steadily
over time; that is, performances were becoming more similar over time.
Therefore, it is not probable that differences in infant response rates in-
fluenced mothers’ rate of signaling. Another possible influence on moth-
ers’ signaling rate is infant temperament or relative interest in objects
and interaction. Maternal sensitivity to such factors could influence both
the rate and the insistence with which the tapping signal is used. Yet an-
other possible influence could be a mother’s notion of appropriate be-
havior, and her beliefs about how she can best engage her infant and
promote attention and communication. To date, no published study has
addressed these possibilities.

Conclusion

These four analyses allow several conclusions about the development of
visual attention during infancy. First, the similar trajectories of develop-
ment of attention states by all four groups of infants indicate significant
maturational effects beyond effects of communication experience and
hearing status. Second, audition does not seem to play an obligatory role
in acquisition of increasingly complex states of visual attention nor in
the time engaged in Coordinated Joint Attention (CJA) during the 
infant–toddler period). This conclusion can be drawn from the fact that
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the deaf infants with deaf mothers (Dd) consistently had the highest av-
erage time in this state at each age, significantly more than Hd children.
In addition, the fact that an infant was hearing did not assure high lev-
els of time in CJA, as Dh infants ranked third or fourth among the groups
on this measure at each age.

General effects of interactive experience were seen in the pattern of
greater time in Onlooking for both groups of children whose mothers
used visual language (Dd, Dh), and the greater time in Object Attend by
Hh, who had less need to watch their mothers to obtain communicative
information. Two other environmental factors were found to relate to
the development of CJA. One of these factors was generalized maternal
sensitivity or responsiveness to the infant during interaction, although
this factor was significant only for children whose hearing status differed
from that of their mothers. This may reflect the fact that sensitivity, as
represented by a measure of quality of interaction, appeared to be lower
in those two groups (Dh, Hd). Perhaps there is a threshold effect, and
only significant deviations from typical sensitivity (as shown in the two
groups in which mother and child hearing status were matched) have
obvious effects on the child’s visual attention.

The second factor that related to the infants’ development and dis-
play of CJA was that of mothers’ use of visual or tactile signals (waving
in the child’s visual field; tapping on the child) to redirect attention to
the mother. The general lack of use of these signals by Hd mothers was
associated with less time in CJA. It is also possible that the Dh mothers’
relatively infrequent use of this signal at 9 and 12 months contributed
to their infants’ lesser time in CJA. Use of such signals, plus provision of
a rich visual language environment, may be a necessary alternative to
auditory signals for redirecting attention when an infant is learning a vi-
sual rather than an auditory language.

The qualitative analysis of interactive behaviors of Dd mothers sug-
gested, however, that early high rates of use of these visual–tactile sig-
nals is not necessarily required for rapid development of this complex at-
tention state when other aspects of the mothers’ interactive behaviors
are sensitive to the infants’ reactions as well as to general demands of a
visual language. The delays or disruptions in attention development that
have been reported in earlier studies of somewhat older deaf children
(e.g., Wood, 1989; Quittner et al., 1994) seem to be avoidable. However,
appropriate rates of development may require exposure to a visually rich
language model as well as experience in early interactions with persons
sensitive to the demands of visual communication.
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12
The Development of Play

Effects of Hearing Status, Language, and
Maternal Responsiveness

Patricia E. Spencer and Kathryn P. Meadow-Orlans

Children explore, investigate, manipulate, and play with objects from
the earliest weeks and months of life. Numerous researchers have

systematically observed the play behaviors of hearing infants and tod-
dlers in order to understand and document developmental processes. Be-
cause it implies the absence of any externally supplied “agenda” and al-
lows a child to follow his or her interests, play provides an especially
powerful context for developing and practicing cognitive abilities (Piaget,
1952, 1962; Chance, 1979). In addition, because regularities have been
identified in hearing children’s play development over the first years of
life, play behaviors also provide a “window” into cognitive development
and skills of individuals or groups of children (Rubin, Fein, & Vanden-
burg, 1983; McCune, DiPane, Fireoved, & Fleck, 1994; Spencer & Hafer,
1998), thus providing a means for developmental assessment.

During the first 3 years of life, children’s play typically advances
from simple sensorimotor manipulation of objects, to the use of real-
istic objects in pretense or representational play, to incorporation in
play of highly symbolic activities such as preplanning and intentional
substitution of one object for another (Piaget, 1952; McCall, 1974;
Lowe, 1975; Fenson & Ramsay, 1980; Belsky & Most, 1981; McCune-
Nicolich, 1981; McCune, 1995). For typical hearing children, these ad-
vances are associated with advances in another symbolic ability—
language. For example, the expression of single words emerges around
13 months of age, about the time that simple representational play
with realistic objects is observed. The expression of word combinations
in simple proto-sentences co-occurs with production of sequenced play
later in the second year of life (Bates et al., 1980; McCune-Nicolich,
1981; Kelly & Dale, 1989; Ogura, 1991; Mayer & Musatti, 1992; Mc-
Cune, 1995).



However, the relation between language and play skills does not
always conform to this pattern, and more complex associations have
been suggested. For example, some researchers have found that the
play of year-old hearing children is related more strongly to their re-
ceptive language skills than to their expressive skills (Shore, O’Con-
nell, & Bates, 1984; Vibbert & Bornstein, 1989). Additionally, Tamis-
LeMonda and Bornstein (1994) found early play was related to the
range of semantic cases (cognitive relations) children expressed lin-
guistically, but not to the length, and therefore the syntactic com-
plexity, of their utterances.

The picture is even more complicated when factors other than lan-
guage are considered. A relatively large body of research indicates that
the social history and experiences of hearing infants and young children
are associated with or predict play behaviors. For example, Slade (1987a,
1987b) found that both the quality of mother–child attachment and the
quality of mothers’ contributions during play were related to the child’s
level of play. Others have reported that children’s play was enhanced
when a mother or other caregiver expanded on a child’s play initiations
(Vygotsky, 1978; O’Connell & Bretherton, 1984) or became otherwise
engaged in the play (Slade, 1987a). Fiese (1990) commented that a
mother’s “willingness to allow the toddler self-direction within a context
of turntaking and reciprocity” (p. 1654) was associated with higher lev-
els of play. In contrast, Fiese noted that intrusive, nonresponsive behav-
iors from mothers actually lowered the level of play. Therefore, the play
behaviors shown by a child at a specific point in time are influenced by
the immediate social context as well as by more pervasive factors such
as the child’s history of interactive experiences and, perhaps, the child’s
language skills.

Compared to hearing children, deaf children often experience less
satisfying social interactions, and dyads of deaf children and hearing
mothers are frequently reported to demonstrate lower levels of mater-
nal responsiveness or sensitivity (see Chapter 8). These children also typ-
ically show significant delays in language development (Chapter 10). Deaf
children, regardless of parents’ hearing status, rely more heavily on vi-
sual communication than is typical for hearing children. Given all these
differences, it might be expected that deaf children’s play will also differ
from that of hearing children. Research about the play of deaf children
younger than 3 years is rare, however, so characteristics of their play are
yet to be described in detail. Such information would be useful for pro-
fessionals and parents of deaf children, who are often encouraged to use
play as a context for intervention activities (e.g., Hafer & Topolosky, 1995;
Spencer & Hafer, 1998). Information about the development of play by
deaf children can also illuminate the effects of sensory, linguistic, and in-
teractive factors on the play of all children (including those who are hear-
ing) during the early years.
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Play of Deaf Toddlers and Young Children

Most published studies of deaf children’s play have included participants
who were at least 3 years old. In most cases, these children were re-
ported to experience significant delays in language development and to
have hearing parents, although some researchers have failed to provide
such information. Many investigators have reported that the deaf chil-
dren in their samples showed delays in cognitive aspects of their play
(e.g., Singer & Lenahan, 1976; Darbyshire, 1977; Vygotsky, 1978; Gatty,
1990). That is, the children produced fewer object substitutions and less
“make-believe” play than is typical for hearing children of the same age.
Others have reported delays in social aspects of play, with deaf children
tending to engage in more solitary play than is typical for hearing chil-
dren of the same age (Higginbotham & Baker, 1981; Mann, 1985). Some
researchers specifically addressed the relation between play and language
skills of preschool-age deaf subjects, and they concluded that children
with the most delayed language produced less imaginary, substitutional,
sequenced, or preplanned play than did those with relatively advanced
language skills (Vygotsky, 1978; Casby & McCormack, 1985; Schirmer,
1989; Selmi & Rueda, 1998; Brown, Prescott, Rickards, & Patterson,
1997). Because the nonverbal cognitive development of most deaf chil-
dren proceeds at a rate similar to that of typical hearing children, these
results suggest that language skills are closely tied to some aspects of play
during the preschool years.

Gregory and Mogford (1983) reported on the play of a small group
of younger deaf children who were observed at home at ages 15, 18, 24,
and 30 months. All of the children were reported to have delays in lan-
guage development. Gregory and Mogford found that these children were
much like hearing peers in production of simple representational play
using realistic toy objects—for example, pretending to eat using a toy
spoon. However, the deaf toddlers were less likely than their hearing
peers to engage in truly imaginary play with objects, to give evidence of
planning play behaviors before they were produced, or to coordinate
multiple objects in a play episode. These researchers concluded that even
in children as young as 2 years, language skills play an important role
by allowing children to benefit from verbal suggestions and prompts from
their mothers during play; children with delayed language development
are less likely than those with more advanced language to benefit from
these kinds of maternal communications. In addition, Gregory and Mog-
ford suggested that language skills support children’s ability to plan se-
quences of play behaviors and that lack of language skills interferes with
such planning.

Similar results were reported by Brown, Rickards, and Bortoli (2001),
who compared the play of a group of ten deaf children with that of ten
hearing children. The deaf children were in oral programming, had hear-
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ing parents, and had significantly delayed language. With data averaged
over observations at 28, 29, and 30 months of age, the deaf children’s
play was delayed compared to that of the hearing children across a num-
ber of measures. In addition, the level of pretend-play demonstrated by
the deaf children was significantly related to their expressive vocabulary,
again suggesting a link between play and language skills. Yoshinaga-Itano
and her colleagues (Snyder & Yoshinaga-Itano, 1998; Yoshinaga-Itano,
Snyder, & Day, 1998) also reported a significant association between lan-
guage skills and play behaviors of a large group of deaf children between
the ages of 8 and 36 months.

In contrast with findings of most researchers, Bornstein and his col-
leagues (1999), found no significant difference in the amount of pretend-
play or the highest level of play demonstrated by 2-year-old deaf 
children (with hearing or deaf parents) and hearing children with hear-
ing parents.1 However, as Brown, Rickards, and Bortoli (2001) noted,
this lack of observed difference could reflect ceiling effects, because Born-
stein and colleagues (1999) did not consider more symbolically advanced
aspects of play (such as planning, substitutions, and ordered sequences)
separately from play at the simple representational level. But, in agree-
ment with many other studies, Bornstein’s research team found that 
pretend-play was associated with language skills for the group of deaf
children with hearing parents.

In a study that served as a pilot for the one reported here, Spencer
and her colleagues also analyzed aspects of the play of 2-year-old deaf
and hearing children (Spencer, Deyo, & Grindstaff, 1990, 1991; Spencer
& Deyo, 1993; Spencer, 1996).2 This study included ten children, ages 24
to 28 months, in each of three groups: deaf children with hearing par-
ents (Hd), deaf children with deaf parents (Dd), and hearing children with
hearing parents (Hh). The children were videotaped during 30 minutes
of play with their mothers, using a standard set of toys. In addition to
analysis of amount and level of pretend play, children’s expressive lan-
guage and aspects of mothers’ interactive behaviors were assessed and
compared across groups. Based on a coding system developed by McCune-
Nicolich (1983),3 a distinction was made between pretend-play at the sim-
ple representational level and that at more complex levels. The complex,
or symbolic, level included (verbal or nonverbal) preplanned play, object
substitutions, and canonical sequences (sequences of thematically related
play behaviors that were produced in realistic or logical order).

Only one significant difference was found when the various play
measures were compared across hearing status groups: the total dura-
tion, but not the frequency, of pretend play (with time in simple repre-
sentational play and more complex symbolic play combined) was longer
for the group of deaf children with deaf parents than for the other two
groups. This difference may have reflected the generally slower turn-
taking communication style in the dyads of deaf mothers and children,
as the children divided their attention sequentially between objects and
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communications during a play episode (see Chapter 11). This is similar
to Gregory and Mogford’s (1983) suggestion that deaf children’s devel-
opmental patterns might be influenced in subtle ways by their greater
dependence on visual information compared to hearing children.

However, more differences were evident when play performance was
analyzed across groups defined by language levels instead of hearing sta-
tus, with hearing status disregarded. Language level was significantly as-
sociated with performance on the more complex symbolic play measures.
Children with the highest-level expressive language (expressive lexicons of
200 or more words or signs and frequent production of multiword or sign
utterances) produced a greater frequency of symbolic, or abstract, play (pri-
marily play that showed preplanning) than did children in the other two
language groups. Both the highest language group and the middle language
group (with lexicons of fifty or more words or signs and occasional multi-
word or sign utterances) surpassed the lowest language group on frequency
and duration of canonically sequenced play. (The order in which compo-
nent actions are produced is critical in canonical sequences, and that or-
der must represent a logical or “real life” progression.) These language–play
relations could be identified, in part, because language levels of participants
in this study were not uniformly associated with their hearing status. That
is, although the highest language group was comprised of children from
groups Hh and Dd only, approximately half of the Hd children in this study
performed in the middle language group, along with children from both
of the other groups. Only about half of the Hd children in this study dem-
onstrated significant language delays at the assessed ages.

Another measure obtained across groups in this study was the fre-
quency of play behaviors that were prompted or initiated by the moth-
ers. No differences were found across hearing status or language groups
on this measure. However, in a less formal qualitative analysis, Spencer
and Deyo (1993) noted that the children of mothers who were fully en-
gaged in and enjoyed dyadic play showed higher play levels. Based on
these and other findings, a longitudinal study was planned to investigate
more formally the potential effects of differences in the quality of moth-
ers’ interactive behaviors during play with their deaf children. The new
play study was designed to assess associations between language skills
and symbolic play behaviors as well as differences related to hearing sta-
tus and language modality. It would focus on younger children, cover-
ing the important period during which both simple representational and
higher-level symbolic play are expected to emerge.

Play, Hearing Status, Language, and Maternal Responsiveness

The Gallaudet Infancy Study (GIS) provided an opportunity for longitu-
dinal investigation of the development of play, and factors associated with
its development, in deaf infants and young toddlers.4 This study began
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with infants at 9 months of age, before representational and symbolic
play typically develop. Therefore, patterns of development of these more
advanced play abilities could be observed as they emerged from a base
of presymbolic level play. Because language abilities also often emerge
during this age range, early relations between the two skills could be ob-
served. Because children were observed in dyadic play with their moth-
ers, mothers’ contributions to play at different stages could also be also
investigated.

Based upon previous research, we hypothesized that (1) deaf and hear-
ing children’s play at 9 and 12 months would be similar, but differences
would be found in at least a subset of the deaf children by 18 months of
age, when language becomes a more important component of the interac-
tive context; (2) the level of play at 18 months would be strongly associ-
ated with toddlers’ use of expressive language (regardless of modality), with
higher language levels associating with higher play levels regardless of child
hearing status; and (3) maternal interaction characteristics, especially those
characterized as “sensitive” or “responsive,” would be associated with chil-
dren’s play levels regardless of child hearing status.

Participants

Three groups of dyads were included in the play analyses: Dd, Hh, Hd.5

Although the population of deaf children with deaf parents is much
smaller than that of the other two groups, it was planned to include equal
numbers of dyads in each group. When data collection began, there were
only fifteen dyads available from group Dd, so fifteen dyads were selected
randomly from the twenty or twenty-one available in each of the other
two groups. Subsequently, two of the Dd dyads missed appointments and
were deleted from the analyses, leaving thirteen dyads in that group for
whom complete data were available. There were seven girls and eight
boys in both Hh and Hd groups; group Dd included seven girls and six
boys. These dyads’ scores on the Alpern-Boll Physical and Self-Help scales
(Alpern, Boll, & Shearer, 1980), their mothers’ education levels, and their
families’ ethnic backgrounds were consistent with those of the larger
groups participating in the study (see Chapter 3).

Families in group Dd reported that they used American Sign Lan-
guage (ASL) at home. In group Hd, nine families were in early in-
tervention programs using “simultaneous” or “total” communication
(speech plus signs) and six were in programs using oral language only.
Spoken English was the home language for all families in which parents
were hearing.

Procedures

Longitudinal play data were obtained from the videotaped free play sit-
uation that is described in Chapter 3. A standard set of toys, selected to
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allow prerepresentational as well as representational–symbolic play, was
provided for mother and child (see Table 12-1). The play sessions lasted
15 minutes at 9 and 12 months and 20 minutes at 18 months. Ten min-
utes from each session were analyzed for child play and language at each
age. Ratings of maternal interaction characteristics, based on the entire
time in the play sessions, were available for 12 and 18 months.

Coding Play Behaviors. The coding system for children’s play behav-
iors was modified from those developed by McCune-Nicolich (1983), Bel-
sky and Most (1981), and Fenson and Ramsay (1980). The resulting ex-
haustive and mutually exclusive coding system was detailed, and included
prerepresentational, representational, and symbolic play levels. Care was
taken to assure that all play levels could be identified without depend-
ing upon child language. The coding system included:

• No play
• Manipulation of single objects

—Mouthing
—Simple manipulation/examining
—Differentiated manipulation/exploration
—Complex manipulation—actions appropriate for specific object;

part–whole relations
• Relational play with two or more objects

—Simple, nonfunctional relational
—Functional-relational based on visual or physical characteristics

of objects
—Complex-relational/construction (e.g., building, making de-

signs)
• Representational play showing knowledge of object/identity or

function
—Inaccurate representations (object is apparently mistaken for

another)
—Emerging self-oriented representation (enactive naming, recog-

nitory gestures or somewhat inaccurately produced actions typ-
ically performed in real life by child)
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Table 12-1. Toys provided for play sessions

Shape and stir pot with lid Tongue depressor
Blocks with wagon Seashell
Toolbox with tools Comb and brush
Tea set: 2 saucers, 2 cups, teapot, 3 bowls, Hand mirror

2 spoons, drinking glass Sunglasses
Baby doll with blanket Sponge
Baby bottles for doll 3-wheeled car with bear
Telephone Pop beads
Adult male and female dolls Cloth monkey

Book (at 18 months only)



—Emerging decentered representation (brief or inaccurately per-
formed actions directed toward other person or doll and/or typ-
ically performed by other person, not by child)

—Established self-oriented representation (actions as in emerg-
ing self-oriented category but produced accurately and with
clear evidence of pretend)

—Established decentered representation (actions as in emerging
decentered category but produced accurately and with clear ev-
idence of pretend)

• Sequenced representational play (combinations or sequences of
thematically related representational actions)
—Same action repeated in different locations
—Same action repeated with different participants
—Different self-oriented actions
—Different decentered actions
—Book-handling actions (18 months only)

• Symbolic play (with evidence of mental transformations or sym-
bolic activity)
—Ordered self-oriented sequences (canonical sequences)
—Ordered decentered sequences (canonical sequences)
—Nonverbally planned actions
—Verbally announced planned actions
—Nonverbally announced object substitutions
—Verbally announced object substitutions
—Attributional play (attributing feelings, agency to inanimate ob-

ject or assigning “role” to self or other).

Both frequency and duration of play acts were recorded. Each sec-
ond of time was given a code. Manipulative play was coded if it lasted
for 2 seconds or longer. Relational play episodes were considered to con-
tinue through interruptions as long as 5 seconds if during the interrup-
tion the infant was attending to a communication from mother or ma-
nipulating an object to ready it for continued play. Following Slade
(1987a, 1987b), representational play was coded as beginning at the time
the child picked up an object if play began within 5 seconds. Once it be-
gan, representational play was coded until the child clearly redirected at-
tention to another activity or stopped representational play for 10 sec-
onds. Coding of symbolic play began when the child first gave clear
indication of a canonically ordered, planned, or substitution episode. That
is, the time coded for symbolic play included the “planning” as well as
the object manipulation time.

Intercoder agreement on the set of codes across the tapes for eigh-
teen dyads ranged from 75% to 86% (mean � 84%) for frequency of
play behaviors across the various categories. Cohen’s kappa for duration
of play behaviors ranged from .64 to .95 (mean � .82). Additional in-
tercoder agreement computations were performed for the categories 
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of sequenced representational play (kappa � .86) and symbolic (pre-
planned/substitutional) play (kappa � .93) because separate analyses
were planned for these categories.

Categorizing Children’s Expressive Language Productions. No child
was observed to produce expressive language (signed or spoken) during
the play sessions at 9 months. All language (signed or spoken) produced
by the children at 12- and at 18-month sessions was transcribed, with
information recorded about frequency, length (number of signs or
words), and utterance content. Language level at 12 months was char-
acterized as either prelinguistic (no formal language expressed) or emerg-
ing-lexicon (one or more single word/sign utterances expressed). There
was a group difference in language levels at 12 months (chi-square �
10.57, df � 2; p � .01), with 60% (nine) of the Hh children and 54%
(seven) of the Dd children but only 6% (one) of the Hd children demon-
strating an emerging lexicon. At 18 months, three language levels were
identified: emerging lexicon; frequent single-words or signs; emerging
syntax. A group difference was again found [F(2,40) � 3.86; p � .02; Dd,
Hh � Hd] (see Table 12-2).

Rating Maternal Responsiveness. The Interaction Rating Scale devel-
oped by Meadow-Orlans and Steinberg (Meadow-Orlans & Steinberg,
1993; see Chapter 8) was used to rate maternal sensitivity during the
play sessions at 12 and 18 months. A principal components analysis of
the five aspects of maternal behavior rated on this scale (Sensitivity, Flex-
ibility, Consistency, Overall Affect, and Involvement) showed that 78%
of the variance in total score was contributed by three of the subscale
ratings: (1) sensitivity (willingness to respond to the child’s interests, will-
ing to continue an activity initiated by the child), (2) flexibility (willing-
ness to bend rules at times and to accept child’s expression of disinterest
in mother’s proposed activity), and (3) consistency (affect, flexibility/
rigidity, responsiveness/nonresponsiveness not subject to quick changes).
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Table 12-2. Mean ratings of language
performance levels at 18 months

Group Language level*

Hearing child/hearing mother
(Hh) (n � 15) 2.1

Deaf child/deaf mother (Dd)
(n � 13) 2.2

Deaf child/hearing mother (Hd)
(n � 15) 1.5

*F(2,40) � 3.86; p � .03; Dd, Hh � Hd.

Ratings: 1 � emerging lexicon; 2 � established single
word/sign productions; 3 � emerging syntax.



Together, these three subscales can be thought of as representing ma-
ternal “responsiveness.” Group differences in composite responsiveness
scores were found at 12 months [F(2,40) � 7.31; p � .01; Hh � Hd] and
at 18 months [F(2,40) � 3.69; p � .03; Hh � Hd] (see Table 12-3).

Results

Results are presented in three sections. First, the sequence of develop-
ment is addressed by reference to the number of children in the three
groups who demonstrated each of the play levels at each age. Second,
group comparisons are made on frequency and duration of play at var-
ious levels at the three ages. Finally, regression analyses are reported in
order to provide information about the power of child language and ma-
ternal responsiveness to explain or predict individual children’s time in
higher levels of play.

Children Showing Each Level of Play at 9, 12, and 18 Months

For analysis purposes, subcategories of play were combined to represent
the major categories or levels demonstrated. Thus, analyses focus on the
categories of manipulation, relational, and representational/symbolic
play. Table 12-4 shows the number of children in each group at each of
the three ages who exhibited each of the major levels of play, with sub-
categories of the symbolic level further differentiated. As Table 12-4 in-
dicates, a number of commonalities existed in the play produced by 
children in each group. For example, presymbolic play (manipulation,
relational) had emerged and was displayed by most of the children at 9
months. Furthermore, presymbolic play was observed at all three ages.
It did not disappear. Only a few children engaged in simple representa-
tional play at 9 months, but the majority of children in each group pro-
duced play at this level at 12 and at 18 months. Sequenced representa-
tional play emerged later, being noted first at the 12-month sessions but
not becoming common until 18 months. With one exception, children
did not engage in symbolic-level play until 18 months. Based on the data
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Table 12-3. Mean ratings of maternal responsiveness at 12 and 18 months

Group 12 Months** 18 Months*

Hearing infant/hearing mother (Hh) 4.1 4.3
Deaf infant/deaf mother (Dd) 3.6 3.9
Deaf infant/hearing mother (Hd) 2.7 3.3

**F(2,40) � 7.31; p � .01; Hh � Hd.

*F(2,40) � 3.69; p � .03; Hh � Hd.

Ratings from 1 to 5, with 5 the most responsive.



reported in Table 12-4, the order of emergence of the major levels of play
was similar across the three groups; thus, the general developmental tra-
jectory was similar regardless of hearing status.

Table 12-4 suggests, however, that group differences existed in the
age at which play levels emerged. For example, more Hh than Dd or Hd
children demonstrated simple and sequenced representational play at 12
months. At the 18-month session, all of the children in groups Hh and
Dd demonstrated some form of symbolic-level play, most typically by giv-
ing evidence of preplanning. However, less than half of the children in
group Hd showed any symbolic-level play even at 18 months. This pat-
tern suggests an initial advantage for the hearing children, a somewhat
later acceleration for Dd children so that they perform on a par with Hh
children at 18 months, with a continuing delay for the Hd children.

Frequency and Duration of Each Level of Play

Comparison of mean frequency and duration of each level of play pro-
vides more specific information about the play categories. Analysis of
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Table 12-4. Number of children in each hearing status group at each age
demonstrating each level of play

Hearing child/ Deaf child/ Deaf child/
Hearing mother Deaf mother Hearing mother

(n � 15) (n � 13) (n � 15)
Age (months) Age (months) Age (months)

Play levels 9 12 18 9 12 18 9 12 18

Presymbolic

Manipulation 15 15 15 13 13 13 15 15 15
Relational 14 15 13 11 13 12 12 12 14

Representational

Simple 4 15 15 5 11 13 5 8 14
representation

Sequenced 0 9 14 0 5 13 0 3 12
representation

Symbolic

Canonical
Sequence 0 1 8 0 0 3 0 0 6
Preplanned 0 0 13 0 0 13 0 0 6
Substitution 0 0 4 0 0 4 0 0 3
Attribution 0 0 5 0 0 2 0 0 0



variance (ANOVA) showed significant effects for age and group, as well
as a significant age-by-group interaction, on the distribution of time in
the three major levels of play—manipulative, relational, representa-
tional/symbolic (see Table 12-5). Follow-up analyses indicated no group
differences in time in manipulative or relational play, and the groups
showed similar changes with age on these measures: mean time in ma-
nipulative play decreased across the three groups as age increased; time
in relational play showed a curvilinear pattern, increasing from 9 to 12
months and then decreasing at 18 months. The significant interaction ef-
fect reflected different degrees of acceleration in the amount of repre-
sentational/symbolic-level play across groups at the three ages: at 12
months, the average time that Hh children engaged in this level of play
was significantly greater than for Dd or Hd groups. However, at 18
months, Dd and Hh children’s mean time in representational/symbolic
play was virtually the same, whereas time in this level of play was some-
what (but not significantly) lower for Hd children. Analyses of repre-
sentational/symbolic play duration thus confirm the group differences
suggested above.

Additional analyses indicated a significant difference between the
three hearing-status groups at 18 months when time in symbolic-level
play (with lower-level representational play excluded) was considered.
When only this most advanced level of play was compared, Hd children’s
time was significantly below that of the other two groups. These results
are also consistent with the pattern shown in Table 12-4 and are further
evidence of a delay in a substantial number of the Hd children.

Explaining Individual Differences in Play at 12 and 18 Months

Because of these group differences, hierarchical multiple regressions were
calculated to identify which variables (child hearing status, child language
level, maternal responsiveness, dyadic hearing status) best accounted for
the variance in children’s time in the highest levels of play. At 12 months,
child hearing status predicted a significant 28% of the variance in rep-
resentational play. After hearing status was controlled, no other variable
contributed significantly to the equation (see Table 12-6).

The result was different at 18 months, when the three variables were
employed as predictors of time in preplanned symbolic play. (Preplanned
play was chosen as the outcome variable because most of time in play
observed at the symbolic level fell in this category.) At this level, child
hearing status was not a significant predictor. After hearing status was
controlled, child language level was a marginally significant predictor.
Even after these two variables were controlled, however, maternal re-
sponsiveness contributed significantly to the prediction of time in pre-
planned play. Finally, a dummy variable representing the combination
of mother and child hearing status (Dd, Hh, or Hd) was entered in the
equation to see whether it would predict additional portions of the vari-
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Table 12-5. Mean (SD) number of seconds in major categories of play by three groups during 10 minutes

Hearing child/ Deaf child/ Deaf child/
Hearing mother Deaf mother Hearing mother

(n � 15) (n � 13) (n � 15) Univariate effects

Play categorya 9 Months 12 Months 18 Months 9 Months 12 Months 18 Months 9 Months 12 Months 18 Months Group Age Group-X-Age

Manipulation 302.5 225.9 183.7 251.5 212.1 134.6 310.8 187.2 196.9
(79.0) (107.0) (86.7) (115.0) (113.5) (59.4) (117.4) (82.8) (68.9) NS �.001 NS

Relational 22.4 114.4 78.9 16.2 134.4 61.6 26.0 101.8 93.3
(15.3) (89.6) (72.1) (19.2) (93.1) (78.4) (38.4) (118.1) (87.4) NS �.001 NS

Representational/ 0.5 78.4 254.7 1.2 25.8 253.9 .7 13.3 193.9
Symbolicb (1.1) (70.5) (79.5) (3.0) (32.5) (99.9) (1.6) (17.7) (79.5) �.01 �.001 �.05

aMANOVA: group, F(2,40) � 4.76, p � .01; age, F(2,80) � 42.39, p � .001; group-x-age, F(4,80) � 2.91, p � .03.

b12 months, Hh�Dd, Hd.



ance. However, after the other variables were controlled, dyadic hearing
status did not contribute significantly to the prediction of child time in
advanced levels of play. In sum, the variables that were considered ac-
counted for 34% of the variance (or individual difference) in represen-
tational play at 12 months and 32% of the variance in preplanned sym-
bolic play at 18 months.

Discussion

A major goal of analyses of child play was to document stages in play
shown by two groups of deaf children (Dd and Hd) and a group of hear-
ing children (Hh) across the ages when play typically progresses from
presymbolic to symbolic levels. Effects and interrelations of child and
dyadic hearing status, child language production, and maternal respon-
siveness were investigated.

The children in all three groups were found to progress through sim-
ilar steps in the acquisition and demonstration of representational and
symbolic play, thus indicating the robustness of the developmental course
of this ability. However, the age at appearance and the time spent in pro-
duction of higher levels of play were associated with and apparently in-
fluenced by the other factors investigated. An effect of child hearing sta-
tus was found at 12 months for the production of representational play,
with hearing children more likely than either group of deaf children to
play at this level. Neither child language level nor maternal responsive-
ness was significantly related to representational play at this age after
child hearing status was controlled. At 18 months, however, neither child
hearing status nor dyadic hearing status was associated with the pro-
duction of simple representational-level play. Differences were found
across the groups, but only at the higher, symbolic level: both Dd and
Hh children exceeded Hd children in production of play at this level. This
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Table 12-6. Predicting (accounting for) variance in children’s time at higher
play levels: Predictor variables entered hierarchically in order listed

Criterion variables

12 Months—Total 18 Months
representational playa Symbolic playb

Predictor variables Beta t Beta t

Hearing status (child) .41 2.97* .04 .28
Language level (child) .19 1.36 .28 1.92†

Responsiveness (mother) .14 .96 .38 2.58*

aMultiple R � .58, R2 � .34, F � 7.07; p � .001.

bMultiple R � .57, R2 � .32, F � 6.24; p � .01.

†p � .06. *p � .01.



pattern suggests two conclusions: (1) The initial lag in representational
play found for the Dd children represents an alternative, adaptive de-
velopmental path, because there was no delay at 18 months; (2) the ini-
tial lag in representational play found for Hd children, and the relative
lack of symbolic play by that group at 18 months, presages continuing
delays for that group.

To understand and explain these conclusions, it is important to re-
member that dyadic hearing status is, in fact, a “proxy” variable. It “stands
in” for a number of processes that occur differently in the three groups of
dyads. In this investigation, two of those processes were investigated and
provide a more in-depth understanding of the differences observed. The
first of those processes is the children’s language production. As has been
suggested elsewhere (Spencer, 1996), language skills may enable or at least
facilitate symbolic levels of play that involve retrieval of remembered events
or active mental planning of events. Indeed, expressive language was more
strongly associated with symbolic play (occurring at 18 months) than with
simple or even sequenced representational play (at either 12 or 18 months)
that can be prompted by realistic objects that are present. (Of course, it is
possible that this earlier level of representational play may have been as-
sociated more strongly with a measure of receptive language than with
the expressive measure used here.)

Although results from this study agree with those of most previous
studies in identifying a language–play association, that association was
not as robust as the association between play and the other process 
measure—ratings of maternal responsiveness. This measure has been
shown to associate both with language and with play, and it is generally
reported that children whose mothers are more responsive advance more
quickly in both areas. Findings from the current study indicate that this
characteristic of maternal behavior is as important for understanding the
development of deaf children as for hearing children. Therefore, despite
the differences in the apparent rate of development of play skills, the un-
derlying processes involved appear to operate similarly regardless of child
hearing status—or of dyadic hearing status.

The characteristic of maternal responsiveness, which is defined here
as a composite measure of maternal sensitivity to the children’s interac-
tive behaviors, may also relate to the apparent importance of child hear-
ing status for play at 12 months. As was discussed in Chapter 11, infants
of that age (whether deaf or hearing) are just beginning to be able to
switch visual attention between an object they are exploring and a com-
munication partner. Probably in reaction to this, deaf mothers have been
observed (see Chapter 10) to produce relatively few communications in
play-based interactions with deaf infants at that age. Mothers who are
more aware of and sensitive to their deaf children’s visual attention needs
may be less likely (verbally or nonverbally) to prompt and guide play
than are hearing mothers with hearing children who can assume that
their children hear their communications while looking away. Given this
difference, it is probable that the play of Hh children at this age more
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closely represented their “supported” play level than did the play of Dd
children. In addition, the apparent focus of the deaf mothers on their
deaf children’s visual attention needs at 12 months appears to have ad-
equately supported the children’s development of higher-level play, as is
shown in their similarity to Hh children at 18 months.

The continued delay of Hd children at 18 months probably reflects
a number of factors. Although their hearing mothers tend to communi-
cate frequently with them using vocal language, those communications
are often not accessible to the children. In addition, the ratings showed
that mothers in this group tended to be less responsive to their children
and, not surprisingly, the children’s language levels also lagged behind
those of the children in other groups. However, it should be noted that
not all of the children in group Hd showed this pattern. Some showed
language production equal to that expected for age. In addition, some of
the mothers were highly responsive. In these dyads, the children’s play
was more advanced. That is, the play of this group co-varied as in the
other groups with maternal responsiveness and language.
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13
Relationships Across Developmental
Domains and Over Time

Patricia E. Spencer, Kathryn P. Meadow-Orlans, 
Lynne Sanford Koester, and Jennifer L. Ludwig

Previous chapters focused on infant and mother interactive behaviors
related to various developmental domains, including affect, cognition,

socialization, and language. In most chapters, the focus was on a single
domain, and analyses centered on differences between and among groups
as defined by the combination of mother and infant hearing status. Group
differences were commonly found. At 9 months, differences were seen
across hearing status groups in affect, eye gaze, and communicative be-
haviors in the face-to-face situation. Differences were also found at 12
and 18 months, when data were gathered in a variety of other situations.
At those two ages, groups with matched hearing status (Dd and Hh) ex-
hibited more positive social interactions and more time in the most ad-
vanced attention state (Coordinated Joint) compared to groups with un-
matched hearing status (Dh and Hd).

Other group differences were found in infants’ visual attention be-
haviors, with infants with deaf mothers being more likely than those
with hearing mothers to keep their gaze on their mothers and thus main-
tain access to mothers’ signed communication. Play behaviors (analyzed
for three groups only) were more advanced for the matched hearing sta-
tus groups (Dd, Hh) than for the deaf children with hearing mothers
(Hd). The pattern for language skills was a bit different, with only the
deaf infants with hearing mothers (Hd) lagging behind the other three
groups. Assessment of mastery motivation showed that deaf infants with
deaf mothers (Dd) were most likely to have a social mastery style. Fi-
nally, the four groups differed on attachment behaviors, with children
of deaf mothers more likely to be classified as “insecure” using the cod-
ing guidelines developed for a hearing North American population.

Although some variation existed, a common theme across domains
was differences between the matched (Hh, Dd) and unmatched (Hd, Dh)
hearing status groups. When such differences were found, however, the



separation among the groups was not absolute: although strong and sig-
nificant differences were seen when group averages were considered,
some dyads in the unmatched groups performed like those in the matched
groups, and vice versa. Although dyadic hearing status clearly influences
infant development, the impact occurs through expression of behaviors
and attitudes, some of which can be modified or adapted.

This chapter extends the analyses presented previously. First, inter-
correlations among variables are investigated across behavioral and 
developmental domains at 18 months for all four groups. Second, two
groups are created—one including all dyads with a deaf child and 
another including all dyads with a hearing child. Predictions of 12- and
18-month measures are then considered for all of the deaf children and,
separately, for all of the hearing children. The focus of this set of analy-
ses will be on the predictive power of specific observable mother and
child behaviors, many of which are amenable to intervention, instead of
the pre-existing, immutable characteristic of matched or unmatched hear-
ing status. Mothers’ hearing status (and, therefore, dyadic hearing status
differences) will, however, be considered as a final potential predictor in
most analyses. When mothers’ hearing status fails to add significantly to
a prediction after other variables are included, it can be assumed that
dyadic hearing status differences reported in earlier chapters are effects
of the behaviorally oriented variables considered here. In contrast, when
mothers’ hearing status adds to a prediction after other variables have
been included, it will be evident that the set of behaviorally oriented vari-
ables employed fails to adequately represent some important aspects of
differences in mother and child hearing status.

Relationships Across Domains at 18 Months

Five important outcome measures were available for all of the groups at
18 months: (1) child’s expressive language levels; (2) child’s time in Co-
ordinated Joint Attention (CJA); (3) quality of child’s interaction behav-
iors (obtained from the qualitative rating scale described in Chapter 8);
(4) child’s attachment classification (using the Maslin scoring system ex-
plained in Chapter 9); and (5) mother’s general responsiveness (from the
summary interaction rating that was drawn from the general “sensitiv-
ity” measure described in Chapter 12). Thus, children’s linguistic, cogni-
tive (attention), and social-affective (interaction, attachment) domains
are represented, plus the important measure of maternal responsiveness.

Figure 13-1A–D shows the relationships identified among these five
18-month measures for the four groups of dyads.1 All four groups show
a pattern of significant association among a central “core” set of vari-
ables that includes the social measures of child interaction quality and
maternal responsiveness, and the cognitive measure of attention. In ad-
dition, language is associated with attention for three of the groups (Hh,
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Dd, Dh), with that relationship being similar in strength across groups.
The relatively strong attention–language relationship for the two groups
with deaf mothers highlights the importance of visual attention behav-
iors for children learning sign as their first language when those chil-
dren are provided a rich visual language model. Indirect effects on lan-
guage from maternal responsiveness and child interaction quality are
also suggested. For both groups with hearing mothers (Hh, Hd) there
was a more direct relationship between maternal responsiveness and
child language. For group Hd, this suggests that aspects of mothers’ com-
municative behavior in addition to the use of visually salient commu-
nication are especially important for children who face challenges in ac-
quiring language.
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Figure 13-1B. Intercorrelations at 18 months for dyads of deaf infants and hear-
ing mothers. **Pearson r, p � .01 (continuous lines) *Pearson r, p � .05 (con-
tinuous lines) �Pearson r, p � .12 and Spearman rs � .10 (dotted lines). Sig-
nificance levels differ for values of r because of differences in the number of
subjects available across bivariate analyses.

Figure 13-1A. Intercorrelations at 18 months for dyads of deaf infants and deaf
mothers. **Pearson r, p � .01 (continuous lines) *Pearson r, p � .05 (continu-
ous lines) �Pearson r, p � .12 and Spearman rs � .10 (dotted lines). Significance
levels differ for values of r because of differences in the number of subjects avail-
able across bivariate analyses.



Two relationships were unique to a single group. Only group Hh
showed a significant relationship between the social measure (child qual-
ity of interaction) and language, whereas attachment was associated with
the social measure for group Dd only. Attachment was not significantly
related to any other variable for any group. For the other three groups,
it appears that the development of secure attachment proceeds inde-
pendently of the variables that were available for analysis. The strong re-
lationship between attachment and child interactive behavior in the Dd
group is worthy of further investigation; however, even for this group,
attachment did not relate directly to the maternal responsiveness mea-
sure or to language.
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Figure 13-1D. Intercorrelations at 18 months for dyads of hearing infants and hear-
ing mothers. **Pearson r, p � .01 (continuous lines) *Pearson r, p � .05 (con-
tinuous lines) �Pearson r, p � .12 and Spearman rs � .10 (dotted lines). Sig-
nificance levels differ for values of r because of differences in the number of
subjects available across bivariate analyses.

Figure 13-1C. Intercorrelations at 18 months for dyads of hearing infants and deaf
mothers. **Pearson r, p � .01 (continuous lines) *Pearson r, p � .05 (continu-
ous lines) �Pearson r, p � .12 and Spearman rs � .10 (dotted lines). Significance
levels differ for values of r because of differences in the number of subjects avail-
able across bivariate analyses.



Finally, it is interesting that, with the exception of attachment, the
picture of across-domain correlations is more complete for group Hh than
for the other groups. Most developmental theory is based on this group,
and the relationships observed here replicate those from previous reports.
However, differences between the pattern of correlations for this group
and that for the other three groups suggest that the developmental model
derived from hearing child/hearing mother dyads may not be totally ap-
plicable for dyads in which one or both members are deaf.

Development Over Time: Longitudinal 
Analyses Across Domains

The analyses reported above showed both similarities and differences
across groups in the web of intercorrelations among measures of child
and mother functioning at 18 months. This section of the chapter will
focus on measures obtained at 9 and 12 months, in an effort to under-
stand to what degree they predict two of the important 18-month out-
come variables: language and social interaction behaviors. Both of these
outcome variables have been noted in our analyses and those of other
researchers as being of particular importance for deaf children. In addi-
tion, they were not consistently related across the four groups in the
analyses reported above; therefore, they may represent effects of some-
what different sets of predictor variables.

The analyses proceeded in two major steps. First, associations be-
tween 12 and 18 months were explored for each outcome measure. Then
associations were examined between 9-month measures and those 
12-month measures that had been found to relate to the 18-month out-
come variables. The analyses presented and discussed below are based
on correlation and regression procedures conducted separately for deaf
children (with groups Dd and Hd combined) and hearing children (with
groups Hh and Dh combined).2 Dyadic hearing status is considered in
the final regression analyses.

Before other analyses were conducted, a series of simple regressions
were computed to determine whether background variables were related
to the 18-month outcome measures. The background variables that were
considered included infant sex and birth weight, mothers’ years of edu-
cation, mode of communication in an early intervention program, child’s
hearing level, and family socioeconomic status (SES). None of these vari-
ables were found to relate significantly to either 18-month language or
social behaviors.

Prediction of Children’s 18-Month Language Levels

Simple correlations were computed for deaf and for hearing groups be-
tween the 18-month language measure and 12-month measures of child
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functioning (mastery motivation style, social interaction rating, time in
CJA) and maternal functioning (responsiveness, production of signs/
gestures).

Deaf Children. As Table 13-1 illustrates, each one of these 12-month
variables was significantly related to deaf children’s language at 18
months. A social mastery style, more positive social interaction charac-
teristics, and greater time in Coordinated Joint Attention (CJA)—as well
as more frequent signing or gesturing by mothers and more maternal 
responsiveness—was associated with higher language levels for deaf chil-
dren. A regression equation showed that the combination of 12-month
variables provided a significant prediction of later language for this group
[F(5,19) � 4.223; p � .009], and together the variables predicted 53% of
the variance in the 18-month measure. The only unique predictor (that
is, the only variable that contributed significantly to the variance in deaf
children’s language at 18 months after the variance contributed by all
the other variables was taken into account) was mothers’ production of
signs/gestures at 12 months. As a final step, mothers’ hearing status was
added to the equation, but it failed to make a significant contribution.

Hearing Children. As shown in Table 13-1, neither mastery motivation
style nor mothers’ sign/gesture production related to hearing children’s
18-month language. However, both child social ratings and attention
were related to the language measure, and maternal responsiveness
showed a marginally significant relationship.

A regression analysis was conducted using the three 12-month vari-
ables that related to the hearing children’s language development: social
interaction ratings, time in CJA, and maternal responsiveness. These
three measures predicted approximately 41% of the variance in hearing
children’s 18-month language [F(3,26) � 5.945; p � .003]. Both the so-
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Table 13-1. Associations between 18-month language and selected 12-month
measures

12-Month measures Deaf children Hearing children

Mastery motivationa .476** .093
Social interaction behavior .419** .518***

Attention .605*** .297*

Maternal responsiveness .335* .199†

Mother sign/gesture .600*** .093

aFor mastery motivation, R from simple regression; Pearson r, one-tailed, is reported for other variables

†p � .15.

*p � .05.

**p � .01.

***p � .001.



cial ratings and attention were unique contributors to the prediction.
Mothers’ hearing status did not add significantly to the prediction.

Predicting Child Social Behaviors (Quality of Interaction)

Simple correlations were computed separately for deaf and hearing chil-
dren on 18-month child interaction ratings and the 12-month variables
discussed above (see Table 13-2).

Deaf Children. As Table 13-2 shows, both the children’s 12-month so-
cial interaction ratings and mothers’ production of signs/gestures were
related significantly to the 18-month social measure for deaf children. In
addition, a marginally significant correlation was found between mater-
nal responsiveness and the social measure. A regression analysis showed
that the three 12-month measures predicted about 21% of the variance
in the 18-month social measure [F(3,35) � 3.108; p � .039]. Mothers’
production of signs and/or gestures was a uniquely significant contribu-
tor, adding to the prediction of variance even after other variables had
been considered. After these measures had been considered, mothers’
hearing status did not add significantly to the prediction of social inter-
action ratings.

Hearing Children. For hearing children, the 12-month ratings of social
interaction, attention, and maternal responsiveness were correlated with
the 18-month measure of social interaction. A regression equation
showed that these three variables in concert predicted about 49% of the
variance in the 18-month social measure [F(3,32) � 9.647; p � .001].
Both the 12-month social and attention measures were uniquely signif-
icant contributors. Mothers’ hearing status did not increase the predic-
tion significantly.
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Table 13-2. Associations between 18-month social interactive behavior and
selected 12-month measures

12-Month measures Deaf children Hearing children

Mastery motivationa .014 .101
Social interaction behavior .295* .589***

Attention .117 .367**

Maternal responsiveness .165† .510***

Mother sign/Gesture .436** �.045

aFor mastery motivation, R from simple regression; Pearson r, one-tailed, is reported for other variables.

†p � .15.

*p � .05.

**p � .01.

***p � .001.



Summary: Predictions Based on Measures at 12 Months

Combinations of the three child and two maternal variables predicted
53% and 41% of the variance in language outcomes for deaf and hear-
ing children, respectively. The 12-month measures of social interaction,
visual attention, and maternal responsiveness were associated with the
language outcomes for both groups. This finding reflects an underlying
similarity in developmental processes regardless of child hearing status.
For deaf children, two additional 12-month measures were associated
with 18-month language: social mastery style (representing frequent gaze
to the communication partner) and mothers’ production of signs and/or
gestures (representing provision of visually salient communication). Af-
ter all these variables were considered, mothers’ hearing status (and,
therefore, matched or unmatched dyadic status) did not add to the pre-
diction of language outcomes for either deaf or hearing children. Thus,
the process-oriented measures used as predictors account fairly well for
the differences in early language development that have been attributed
to dyadic hearing status.

Combinations of the same 12-month variables predicted 21% and
49% of the variance in 18-month social interaction of deaf and hearing
children, respectively. The same three variables (social interaction, at-
tention, and maternal responsiveness) that were so important in lan-
guage predictions for both groups are also predictors of hearing children’s
18-month social behaviors. The variance accounted for in deaf children’s
social behavior is noticeably lower than that for hearing children, how-
ever, and the set of predictors was somewhat different, with attention
not being a significant predictor but mothers’ sign/gesture production im-
plicated. This latter relation shows that provision of an accessible lan-
guage model is important for deaf children’s social interaction in general
and not just for their language development. This is another indication
of the importance of visual communication models for that group.

In general, 18-month language and social behaviors of deaf and hear-
ing children can be predicted moderately well by observations at 12
months. The earlier ratings of child social behavior, mothers’ respon-
siveness, and behaviors related to visual attention and/or provision of a
visual communication model are particularly important indicators of later
child language and social functioning. Early observations of these be-
haviors may, then, be especially useful in the identification of dyads that
need intensified or modified intervention efforts.

Predictions of 12-Month Measures from 
Observations at 9 Months

There were many measures available from the microanalytic observa-
tions of face-to-face interaction when infants were 9 months old.3 All
measures used here were taken from the first episode in the face-to-face
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interaction, before stress had been introduced for the infant. The num-
ber of measures to be used in this longitudinal analysis were reduced by
theoretical considerations, with care being taken to identify expected re-
lationships over time. Bi-variate correlations were computed, relating the
9-month measures to the developmentally important 12-month mea-
sures of child social interaction, child visual attention, mothers’ respon-
siveness, and mothers’ production of visual communication. As a result
of these exploratory investigations, a smaller set of 9-month variables
was identified that showed potentially important relationships with the
12-month variables: child activity level (duration of infants’ rhythmic limb
and body movements), child facial affect (frequency of infant smiles), moth-
ers’ facial affect (frequency of mothers’ exaggerated facial expressions),
and mothers’ vocal communication (vocal games plus vocal narration/talk).4

The significant 9- to 12-month correlations are shown in Table 13-3. Re-
gression analyses were conducted to follow up the initial correlations,
primarily to determine whether mothers’ hearing status (i.e., dyadic sta-
tus) added significantly to predictions. (For the variable of 12-month ma-
ternal responsiveness, two additional variables were included—a mea-
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Table 13-3. Associations between 9-month and 12-month measures for
dyads with deaf and hearing infants

12-Month measure Correlation 9-Month measures

A. Deaf Infants

Mastery classificationa (None related)
Mother sign/gesturea (ßß (�.380*) ßßßß Mother vocal communication
Child attention (ßß (�.657**) ßßßß Mother vocal communication
Child social interactiona (ßß (�.309*) ßßßß Child activity
Mother responsiveness (ßß (.306*) ßßßß Mother’s facial affect

“ (ßß (�.276†) ßßßß Infant’s activity
“ (ßß (.346*) ßßßß Mother’s support
“ (ßß (�.282*) ßßßß Mother’s stress

B. Hearing Infants

Mastery classification (None related)
Mother sign/gesturea (ßß (�.243†) ßßßß Mother vocal communication
Child attention (None related)
Child social interaction (None related)
Mother responsiveness (ßß (.243†) ßßßß Infant’s facial affect

“ (ßß (�.232†) ßßßß Infant’s activity
“ (ßß (.501**) ßßßß Mother’s support

aMother’s hearing status added significantly to prediction of 12-month variable.

†p � .06–.10.

*p � .05.

**p � .01.



sure of mothers’ perceptions of their level of support and a measure of
their reported stress. These measures were obtained at 15 and 9 months,
respectively.)

None of the 9-month variables were associated with mastery moti-
vation style for either deaf or hearing children, although deaf children
were more likely to have a social mastery style if their mothers were
deaf. Mothers’ frequency of vocal communications at 9 months was in-
versely related with their frequency of sign/gesture production at 12
months, regardless of child hearing status. That is, mothers tended to
“specialize” in either vocal or visual communication, and that tendency
was relatively stable over time. This specialization related to maternal
hearing status, with deaf mothers producing much more visual commu-
nication than hearing mothers. Mothers’ preferred communication mo-
dality related to child visual attention at 12 months, with children ex-
posed to visual communication spending more time in the CJA state.

Deaf children’s 9-month activity levels were related inversely with
their 12-month social interaction ratings. It is possible that high levels
of activity on the part of a deaf child may be an observable symptom
of interactive difficulties that will continue to be manifested later in de-
velopment. In contrast with results of analyses comparing 12- and 18-
month behaviors, mothers’ hearing status also contributed significantly
to prediction of 12-month social ratings. This indicates the presence 
of early variables or predictors that were not included in the current
analysis.

Hearing children’s 12-month attention and social interaction ratings
were not associated with any of the 9-month measures. Variations in the
9-month behaviors included in this analysis may not, therefore, be so
critical for development when there is no particular communicative chal-
lenge for the dyad to overcome and infants have full access to their moth-
ers’ communications.

Maternal Responsiveness

Initial correlation analyses found that infant activity level and affect were
associated with the maternal responsiveness measure. For example, child
activity level at 9 months was negatively associated with 12-month ma-
ternal responsiveness for both groups. In addition, in dyads with deaf in-
fants, mothers who displayed positive affect also tended to be respon-
sive. Child affect was associated with maternal responsiveness for the
group with hearing infants. In addition, the measures of stress and 
of support at approximately 12 months related significantly with the 
12-month responsiveness of mothers of deaf children. Only the support
measure, however, associated significantly with responsiveness of 
mothers of hearing children.

Regression analyses indicated that, for mothers of deaf children, a
combination of infant activity level, mothers’ facial expressions, moth-
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ers’ reports of levels of support, and their degree of stress predicted about
30% of the variance in the 12-month responsiveness measure [F(4,28) �
2.893; p � .04]. Much shared variance existed among these variables, and
none proved a uniquely significant predictor of responsiveness. Interest-
ingly, at 18 months the stress measure did not relate to responsiveness
of the mothers of deaf children. Therefore, time after diagnosis and con-
comitant provision of intervention support seems to overcome any im-
portance of early expressions of stress—and, with time, support becomes
a more important factor relating to maternal responsiveness.

The stress measure, in fact, failed to relate to responsiveness of moth-
ers of hearing children even at 12 months. Infant activity level, infants’
facial affect, and support reported by mothers accounted for about 35%
of responsiveness in this group. Support was a uniquely significant con-
tributor to the prediction. Mothers’ hearing status did not add signifi-
cantly to the prediction.

Summary: 9 to 12 Months

In sum, 9-month measures of child activity level and mothers’ vocal com-
munications were inversely related to several 12-month measures for
deaf children. Child activity, mothers’ support and stress, and mothers’
facial affect were related to later maternal responsiveness. Predictions for
responsiveness of mothers of hearing children were similarly related to
child activity. For this group, children’s smiling (expression of affect) was
positively related to mothers’ responsiveness, and the measure of ma-
ternal stress failed to correlate significantly with responsiveness.

Mothers’ hearing status was directly related to several of the 
12-month measures, including production of signs and gestures and, for
dyads with deaf children, child social mastery style and social interaction
ratings. This suggests that behaviors in addition to those included in these
analyses should be investigated in order to further explain and predict
dyadic functioning at 12 months.

Conclusion

None of the 9-month measures correlated significantly with the 
18-month outcome measures; therefore, no direct relations were identi-
fied between the variables at those two ages. However, it was possible to
identify across-age correlations in a stepwise manner. Links were shown
between 9- and 12-month behaviors and between 12- and 18-month
measures. An example of these linking correlations is given in Figure 
13-2, which shows the series of interage associations related to 18-month
language skills of deaf children. As the diagram shows, mothers’ hearing
status (that is, matched or unmatched mother–infant hearing status) re-
lated directly to some of the 12-month measures, but there was no evi-
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dence of direct influence of dyadic hearing status on the 18-month mea-
sures. The entire set of mother and child 12-month measures contrib-
uted to prediction of deaf children’s language. Of these measures, a core
set, including child social interaction ratings, child attention, and mater-
nal responsiveness, was related to deaf and hearing children’s language
and to hearing children’s social outcomes. Social interactions of deaf chil-
dren at 18 months were also related to mothers’ production of signs and
gestures. Measures related to visual communication, mothers’ visual ex-
pression of affect, and children’s social mastery style (which includes fre-
quent visual attention to persons) were of special importance for the de-
velopment of the deaf children.

In general, it appears that mothers’ communication modalities and
dyadic expression of affect in early interactions indicate the degree to
which those interactions support infants’ development. By the time in-
fants are 12 months old, observations of infant social and cognitive be-
haviors, as well as mothers’ communication behaviors, provide signifi-
cant information for predictions of developmental levels at 18 months.
Such predictions can help parents and intervention professionals make
decisions about modification of services provided to families.

Notes

1. The figures indicate Pearson r coefficients between variables. This statis-
tic was used after initial analyses showed no nonlinear relationships between the
various pairs of variables. However, given that two measures may be considered
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Figure 13-2. Predictors of deaf children’s language development.



to be ordinal in nature (attachment, language), Spearman rank correlations were
also calculated. Results were similar for both strength of correlation and signifi-
cance levels for parametric and nonparametric correlations, although in several
cases, the Spearman rs indicated significance at p � .10 when Pearson r signifi-
cance was slightly higher. (Because mastery motivation is represented by a 
2-level nominal code, correlations and significance levels reported for this vari-
able are derived from simple regression calculations with mastery motivation as
a dummy-coded independent or predictor variable.) Owing to the small number
of subjects in some analyses, and the effect of n on significance levels of corre-
lations, marginal significance above .05 and no greater than .15 is indicated as
well as traditional significance levels for this first set of analyses. All significance
levels are one-tailed, because it was possible to predict the direction of expected
relationships. Log transformation was required for one measure, Coordinated
Joint Attention, at 12 months, to normalize distribution. All reported calcula-
tions for this variable thoughout the chapter are based on the log-transformed
measure.

2. Prior to conducting regression analyses, variables were again checked to
assure that bivariate relationships were linear and that there were no extreme
outliers. Collinearity tolerances were also assessed for variables in each equation,
and problematic variables were deleted from analyses.

3. Distribution characteristics and bivariate linearity were also examined for
all 9-month variables. The measure of mothers’ exaggerated facial expressions
required a square-root transformation to approach normality. All calculations in-
volving that measure are, therefore, based on the transformed measure. Both
frequency and duration measures were available for most of the 9-month vari-
ables. A choice was made between those two forms of the variable based on ini-
tial exploration of distributions and correlations between the two forms and the
outcome variable being addressed.

4. Vocal games and vocal narration were strongly associated with each other
and showed a similar pattern of associations with 12-month measures. A com-
posite measure called “vocal communication” was therefore created by comput-
ing the mean of z-scores (standardized scores) calculated for these two measures.
Measures of child vocal production and of mothers’ visual–gestural production
at 9 months did not relate significantly to later measures. A measure of duration
of child gaze to mother during 9-month free play was associated with social mas-
tery classifications at 12 months, but measures of child gaze during the face-to-
face interaction failed to associate significantly with the 12-month variables on
which analyses are focused.
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14
Implications for Intervention with 
Infants and Families

Kathryn P. Meadow-Orlans, Patricia E. Spencer, 
Lynne Sanford Koester, and Annie G. Steinberg

The twenty-first century brought a new millennium and a new world
for deaf infants. Both the timing and the nature of intervention in

childhood deafness changed dramatically in the previous two decades,
with a heightened awareness of the value of services for children with
disabilities from birth onwards, rather than services previously mandated
from age 3. Child development became an established subspecialty of pe-
diatrics and psychology, consonant with increased recognition of the need
for early identification and close monitoring of developmental delay. Al-
though debates about specific communication choices in childhood deaf-
ness continue, there is general recognition that the primary goal is the
development of a shared language between parent and child. Many par-
ents today, like the parents in this study population, are offered some
choice of communication mode, broadening the range of possibilities and
areas in which parents can feel they have some influence and control
over their children’s lives.

One important change was triggered by Universal Newborn Hearing
Screening (UNHS), a movement to identify hearing loss in any affected
infant by the age of 6 months. Legislation to implement this mandate is
already in place in many states (Hayes, 1999; Joint Committee on Infant
Hearing, 2000). All infants participating in our study were identified with
hearing loss by the age of 6 months, which made them unique for deaf
infants with hearing parents at that time. (When these data were col-
lected, the average age of identification was between 15 and 16 months
[Mace, Wallace, Whan, & Stelmachowicz, 1991].) In 1999, one estimate
of the average age at identification was 14 months (American Academy
of Pediatrics, 1999). Another reliable source estimated average age at 12
to 25 months (American Speech-Language-Hearing Association, 2003).
Many more infants now have a hearing loss identified earlier than was
the case a decade ago, making the infant participants in our study closer
to today’s norm.



Much has been made of the advantages of early identification and
intervention, especially for the acquisition of language. However, the lan-
guage performance of our cohort of early identified deaf children with
hearing parents leads us to a more cautious prognosis. Although some
were at the level of hearing children, many exhibited serious language
lags at age 18 months, continuing through age 3 for the smaller group
followed until that time. This means that interventions to promote lan-
guage development—delivered by knowledgeable professionals with the
goal of enhancing both positive parent–child interactions and visual 
attention—remain a high priority.

Advances in technology led to the increasing utilization of cochlear
implants, another important development for deaf children (Spencer,
2002; Spencer & Marschark, 2003). Some authorities predict (and some
members of the Deaf community fear) that implants will eradicate pro-
found deafness. However, uneven and unpredictable outcomes from use
of implants make this seem unlikely, at least for the near future. Inter-
vention to promote the visual attention and language of deaf children
will continue to be beneficial and even necessary for large numbers of
children.

In the following pages, we summarize the findings of the research
reported in preceding chapters and suggest the implications of these re-
sults for parents and educators. We should reiterate that the infant and
parent participants in this project were privileged in many ways. Except
for the small subset of infants with multiple conditions reported sepa-
rately in Chapter 6, no infants had known conditions other than hear-
ing loss that might affect their development. Because one-third of all chil-
dren with hearing loss have some additional condition (Schildroth &
Hotto, 1993), this is an important exception to the general application of
our results. The parents were highly educated, with English or ASL as
their native language. Most lived in urban centers where excellent ser-
vices were available. Almost all families were intact, with relatively se-
cure economic positions. Parents were committed to providing the best
possible care for their children. In short, these children could be expected
to be “at the top of their class.” With these caveats and exclusions, what
recommendations can be inferred and proposed from the information
provided by this intensive longitudinal study?

Accent Mothers’ Innate Parenting Capabilities

Four groups of mother–infant dyads were recruited and observed in the
course of the Gallaudet Infancy Study. One of these, hearing children
and hearing mothers (Hh), was the control or comparison group. The
dyads consisting of deaf children and deaf mothers (Dd) were considered
to be least at risk of the three other groups because their “matched hear-
ing status” was expected to produce a sense of parenting competence in
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mothers because they were equipped to communicate with their chil-
dren. The dyads consisting of hearing children and deaf parents (Dh) are
those for whom the least developmental research exists. There is ample
evidence that most of these Children of Deaf Adults (CODAs) function
as productive adults. Their early development has been the focus of lit-
tle research, but it is possible that unmatched hearing status might lead
to early parenting insecurity with a negative effect on dyadic interaction.
The fourth group of dyads, comprised of deaf children with hearing par-
ents (Hd), is the most problematic, the group at greatest potential risk,
and the one for which intervention is most important.

We conclude, from several of the domains and analyses presented,
that mothers in all four groups utilized “intuitive parenting” skills to the
benefit of their infants, and that in many ways the infants were devel-
oping optimal social, cognitive, and linguistic skills. This is the case es-
pecially in the important area of attachment (Chapter 9). Attachment has
become one of the most important indicators and predictors of current
and future development. Infants who are securely attached to a caregiver
whom they use as a base are more likely to venture into the world and
to develop positive social skills and better psychological adjustment than
infants who are insecure, although this relationship has been questioned
and is certainly not immutable (Thompson, 1999). Our data showing no
differences in security of attachment between deaf and hearing infants
with hearing mothers is a heartening sign, and suggests that intuitive
parenting among mothers of the at-risk infants has been a positive force,
and/or that intervention services have been effective. (Differences in at-
tachment classifications of infants with deaf and with hearing mothers
may be related to Deaf cultural values and will be discussed below.) Dif-
ferences in mastery motivation also were minimal, and were related to pos-
itive monitoring of the social environment by deaf infants, rather than
to differences in the motivation to succeed in an object-related task.

Observations of maternal behaviors, especially during the early
months when Hd mothers did not yet have much specific orientation to
deafness, provide additional evidence of the power of intuitive parent-
ing to provide “good enough” maternal support to promote positive 
development. When their deaf infants were only 6 months old, these
hearing mothers were already providing some stimulation and commu-
nication via multiple modalities, even though none of the mothers had
begun using sign language. When their babies were 9 months old, the
hearing mothers had increased these combinations of vocal, visual, tac-
tile and kinesthetic behaviors, thus enhancing the likelihood of mutually
satisfying and reciprocal early interactions. We cannot say if this change
was the result of exposure to intervention, to increasing comfort with
their infant, or to increasing experience with the visual needs of their
baby—but it clearly was a positive change.

For intervention professionals, our results support the importance of
instilling confidence in hearing mothers, empowering them to know that
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they do indeed have the capability to provide the love, nurturance, se-
curity, and skills their deaf infant needs. Hearing parents turn to profes-
sionals for help in dealing with their feelings surrounding identification
of a hearing loss as well as concrete but often confusing information
about technology, communication choices, and interaction.

Deaf Children “Can Do Anything Except Hear”

King Jordan, the first deaf president of Gallaudet University, made this
statement a favorite motto in the Deaf community (Christiansen &
Barnartt, 1995). It is relevant here because it is important for hearing
parents to know that their deaf infants have the potential to develop nor-
mally and to lead full, happy, productive lives. It is assumed that every
effort is made by professionals to encourage parents to provide their deaf
children with appropriate technology to maximize any residual hearing.
Beyond this, they must demonstrate the infant’s and toddler’s capacity
to use vision as a substitute for or supplement to audition to understand
communicative signals through gestures, lip movements, or formal signs.

The importance of visual attention has been emphasized in several
chapters of this book. A deaf child’s ability to maintain protracted atten-
tion and shift attention between objects and people is highly related to
positive language development and to positive social interaction skills.
The Dd infants, exposed early to parents’ attention-promoting commu-
nication devices, were more likely to exhibit social mastery styles at 12
months, suggesting that they had already incorporated social referencing
into their repertoires. These infants were also more likely than any oth-
ers to exhibit Coordinated Joint Attention (CJA), also highly related to
mothers’ production of signs and gestures, suggesting a reason for the
Dd babies’ emphasis on social mastery attention patterns.

Communicating to hearing parents that deaf babies have many
normal abilities and are able to compensate for lack of sound is criti-
cal. Deaf infants have the same range of temperament styles as do other
infants. First-time parents, especially, may wrongly believe that an in-
fant’s heightened activity or wakefulness is due to hearing loss. Hear-
ing parents may also feel “rejected” by an infant who is “difficult” or
often looks away from the parent. The greater need for some infants—
deaf or hearing—to have a calm, soothing sensory environment can
be expected; adjusting to an infant’s individual temperament and
rhythm is a normal part of parenting. Conversely, some children are
more “spirited” and exuberant than others; regardless of their hearing
status they respond better to vigorous stimulation by an animated, ex-
pressive partner. Finding the optimal match between an infant’s in-
teractive style and that of the parents can be challenging for any fam-
ily, and one that can be facilitated by the sensitive guidance of early
intervention specialists.
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There is much encouraging information in our data, useful to par-
ents and professionals: hearing mothers can and do modify their usual
interactive styles to match the needs of their deaf infants; the infants can
and do develop visual attention skills that help to compensate for their
hearing loss. However, this good news is only part of the story.

Helping Parents Improve Their Interaction Skills

Although hearing parents have many of the intuitive skills that will pro-
mote their deaf infant’s development, these can be complemented by be-
havioral modifications that may not occur to them, as lifelong members
of a hearing-speaking culture. These complementary skills must often be
proposed and demonstrated by intervention professionals.

Sensitivity to the developmental needs of a child requires careful at-
tention to the signals provided by the infant. In some cases, infant sig-
nals are not easily perceived or interpreted by caregivers, and parents
may need help through videotaped feedback of interactions or the ex-
ample of experienced deaf mothers. Helping parents to see the many
ways in which babies communicate nonvocally can provide important
support for caregivers’ efforts to accommodate to a deaf child’s needs 
and signals. For example, repetitive physical activity observed in some
9-month-old babies suggested that they were temperamentally more ac-
tive and might need a calmer, more soothing environment. These babies
were more likely to have mothers judged to be less sensitive or respon-
sive to their needs when they were 12 months old and to be less socially
responsive themselves. Again, early intervention efforts with hearing par-
ents can provide effective feedback to enhance parents’ individual styles
of interacting with their infant. This detailed level of analysis, therefore,
supported other analyses reported in Chapter 4 that suggest a complex
interaction between characteristics of mother and infant in the develop-
ment and support of mature visual attention and social interaction.

Another finding that can provide helpful feedback to hearing moth-
ers is the degree to which deaf mothers used animated, exaggerated fa-
cial expressions in their face-to-face interactions with their 9-month-old
infants. Mothers’ positive facial affect during interactions with their 
9-month-old infants was related to their being judged “responsive” when
infants were 12 months old. Thus, use of exaggerated and positive facial
expression with a very young deaf child may demonstrate a mother’s
tendency to modify social/communicative behaviors to accommodate a
child for whom visual information is critical. Observations of such ac-
commodations may also provide an early measure of the degree of ma-
ternal involvement in interactions with the child.

One of the most powerful predictors of positive outcomes for deaf
infants was the responsiveness of their mothers. For 18-month-old deaf
infants with hearing mothers, maternal responsiveness was related to the
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infants’ development of attention and social skills as well as to their lan-
guage skills. Responsiveness and sensitivity are somewhat elusive quali-
ties. Important is a mother’s ability to respond to her child’s interests, to
be flexible and gear her pace to her child’s preferred activity level. A
mother who is comfortable and confident in her parenting role is most
able to respond to her child in a sensitive way.

The strong relationship of positive maternal behaviors and social sup-
port among mothers participating in this study demonstrates that the em-
phasis on support in early intervention programs for infants with hear-
ing loss is appropriate and can be effective. The data also show that
support from a variety of sources leads to more positive mother–child in-
teraction. Spouse, extended family, and friends continue to be the most
important sources of support, suggesting that early intervention profes-
sionals should make a special effort to involve parents’ social networks
in the delivery of services to mothers and their deaf infants.

Our data show that husbands, compared to wives, generally do not
feel (at least demonstrate or admit) the same level of stress related to the
identification of an infant’s hearing loss. Nevertheless, they also benefit
from professional support, and their wives certainly benefit from their
husband’s support.

While several studies point to the significant benefits that accrue in
areas such as language development when a child’s hearing loss is iden-
tified in the first 6 months and the child receives early services, little is
known about how parents can best be supported during these early
months (Calderon & Naidu, 2000; Moeller, 2000). Only recently have
studies on intervention services and the resulting reduction in family
stress focused on families whose children were identified in the first 6
months of life. Beyond diagnostic evaluations and audiological inter-
ventions, these are the months critical to the formation of a healthy re-
lationship with the primary caregivers.

Even in this privileged group of GIS mothers, support made a sig-
nificant difference in a mother’s ability to respond in a sensitive way to
her deaf infant. Reported levels of stress played a relatively insignificant
role in this respect. However, it can be assumed that for less privileged
mothers, more severe socioeconomic stressors would signal an even
greater need for intervention from the time of identification. One study
of an indigent community demonstrated the importance of support not
only in early intervention, but also in the screening and identification of
infants with hearing loss (Connelly & Schneider, 2000).

It may be overly simplistic to propose that generalized “support” will
promote parents’ sensitive responsiveness to their infants (Sameroff &
Fiese, 1990). There is a danger that an emphasis on the importance of
stimulation and visual attention can result in increased maternal anxiety
as they struggle to “do the right thing.” This is the demon, the “rock and
the hard place,” the Scylla and Charybdis of early intervention practi-
tioners. It is also common for professionals to emphasize that parents
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should “use every opportunity to provide linguistic input” to a deaf child.
However, responsive deaf mothers with deaf infants used relatively few
signed utterances in their early interactions with their babies. They were
likely to wait until the infant was looking at them and could process a
communicative act. Again, prescriptions and suggestions offered to hear-
ing mothers should depend on their individual needs and abilities. For
example, some hearing parents may be quite open to looking to deaf par-
ents as models for interaction and attention-getting strategies, whereas
others may not be ready soon after diagnosis of a child’s hearing loss.
The sensitive professional is more likely to provide appropriate guidance
if he or she has observational experience with successful parent/infant
interactions.

Choice of Communication Mode

The communication mode that is to be used with a deaf child remains a
thorny issue for professionals and the hearing parents they serve. Incor-
poration of formal systems of visual communication into a hearing fam-
ily requires an enormous commitment, regardless of their use of Amer-
ican Sign Language, an English-based sign system, or Cued Speech. The
decision will continue to be (and should be) based on the preference of
the individual family, and the extent of a child’s residual hearing will in-
fluence a family’s choice. This research focused on total language, that
is, both spoken and signed, in evaluating linguistic progress. Families who
focus primarily on developing speech should be informed about the col-
lateral importance of visual attention for their child. Our research sug-
gests that a strict adherence to an auditory–verbal regimen that decreases
visual input, although it may be successful with a limited number of chil-
dren or as an approach to speech therapy, is likely to delay the general
language and social development of children with a hearing loss, espe-
cially those whose loss is severe or profound.

For deaf children in this study, the mother’s use of signs and ges-
tures when the child was 12 months old was strongly related to the child’s
language progress, social interaction ratings, and visual attention patterns
at 18 months. In contrast, mothers’ frequency of vocal communications
with children at 9 months was inversely related to children’s attention
to communication at 12 months. Mothers’ preferred language modality
was consistent over time—for example, those who produced frequent
vocal communication at 9 months tended to continue frequent vocal
communication at 12 and 18 months, producing few signs and gestures.

Intervention and Assessment

The authors of a recent review of current approaches to early intervention
note that an accepted principle is that intervention must be “assessment-
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based” (Sass-Lehrer & Bodner-Johnson, 2003). Results of this study have
implications for assessment (often based on observations of play at these
ages) and intervention efforts with deaf infants and toddlers. Data from
these deaf children, whose interactive and language experiences differed
in systematic ways from those typical for hearing children, can contrib-
ute to our understanding of factors influencing play in all children. Pro-
fessionals who use dyadic play situations for assessing children’s devel-
opment levels must be sensitive to the interactive effects of child and
mother behaviors; such an assessment represents a measure of the dyad’s
functioning, not just that of the child. Analyses in the current study
showed a generally predictable developmental sequence for deaf chil-
dren; however, the play of deaf children at 12 months, especially those
with deaf mothers, was not associated significantly with their play lev-
els at 18 months. That is, 12-month play observations did not predict 18-
month functioning for these children, even when the mothers were
highly sensitive to infants’ need for a somewhat slowed pattern of turn
taking in order to accommodate immature visual attention skills. In fact,
this sensitivity might have led the mothers to interrupt less often and to
make fewer suggestions during play sessions with their deaf children be-
fore patterns of CJA were established.

Intervention with Deaf Parents and Their Children

The tasks of an intervention specialist working with deaf infants and
their deaf parents are quite different from those of working with hear-
ing families. Unlike hearing parents, some deaf parents may welcome
the diagnosis of deafness (Orlansky & Heward, 1981; Meadow-Orlans,
Mertens, & Sass-Lehrer, 2003). They expect to be able to communicate
freely with deaf children and to be competent in meeting their devel-
opmental needs. As suggested earlier, deaf children with deaf parents
(Dd) were considered to be least at risk for developmental delays or dif-
ficulties compared with both Hd and Dh groups. For the most part, this
prediction was supported by the data. In most analyses, Dd children were
at, or close to, levels of performance of the Hh children (with somewhat
higher levels of attention skills). One unexpected exception was the dif-
ferences in behaviors seen during the Strange Situation Procedure (SSP),
assessing the nature of the child’s attachment to mother. In the SSP, Dd
children were seen to be more “Resistant” than other children when
they were reunited with mothers after a separation. It was suggested
that deaf mothers might emphasize independence earlier than most
hearing American mothers, especially in their deaf children, and that
the usual classifications utilized for attachment might not be suitable,
because Deaf culture may promote somewhat different childrearing val-
ues. This is a hypothesis that needs testing with research, but profes-
sionals might be alerted to the possibility of earlier independence train-
ing in deaf families.
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Early intervention programs serving families with children up to age
3 play an important role in providing family support as well as assess-
ment, programming, and follow-up for deaf infants and toddlers whose
parents are hearing. These services form an important part of the social
support that contribute to the interactive success of dyads in the Hd
group. In contrast with the Hd group, hearing children and their deaf
parents are not typically considered to be at risk and are not usually el-
igible for early intervention or special educational services available to
deaf children with either deaf or hearing parents. (Exceptions are pro-
grams such as Head Start and the more recent Early Head Start, both of
which provide services for families in which either a child or parent has
a “handicapping” condition.) Like dyads with matched hearing status,
Dh mothers and children have access to a shared communication-
modality—vision. That is, they have the physical capacity to communi-
cate as well as the Hh or Dd dyads. However, interactive difficulties ap-
peared to emerge for many Dh dyads by 18 months, as communication
and interpersonal interaction became more complex and as the children
increased their use of vocal communications not accessible by their
mothers. It appeared, therefore, that some of the Dh dyads were at risk
for interactive difficulties, particularly, in the second year of life. This
leads us to believe that deaf mothers with hearing babies can benefit
from increased support services addressing parenting tasks and com-
munication that may differ from their preferred and habitual commu-
nication modality.

Children with Additional Conditions

For the five infants with multiple disabilities, deafness was sometimes a
secondary rather than a primary concern. The four with motor or psy-
chomotor involvements were already receiving physical therapy in ad-
dition to special help related to hearing loss. When several different kinds
of experts are utilized for intervention with a young child, other prob-
lems may emerge. One is related to communication between sets of pro-
fessionals as well as between each professional and family members. If
prescriptions for parental input conflict or if overwhelming demands are
placed on parents, priorities must be set. Family members and profes-
sionals need to agree on the relative importance of various interventions
for different ages and stages. A “case manager” becomes more important
for these families.

One research group studied the impact of parent group attendance
on families with infants and young children with severe cognitive and
motor disabilities (Krauss, Upshur, Shonkoff, & Hauser-Cram, 1993). Re-
searchers found that many parents gained positive benefits from increased
peer support and reduced feelings of isolation, but problems were also
noted. These included parents who felt they were pressured to discuss
their feelings before they were prepared to do so, and some who felt out
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of place in a group because their child’s difficulties either were more se-
vere or were different from those of other group members. Parent groups
were not rated as highly as home visits, child groups, and parent–child
group activities (Upshur, 1991).

A holistic approach to the development of an Individual Family Ser-
vice Plan, mandated by Public Law 99-457, is imperative for these chil-
dren. It is important to learn more about the very early experiences of
deaf infants with additional disabilities, and to engage specialists from
various disciplines in efforts to develop an optimal intervention plan.

Conclusion

One important lesson to be learned from the infants participating in this
study is the diversity of their experiences in the first weeks and months
of life. They were born into relatively privileged environments: middle
class, college-educated, two-parent families. They have the advantages of
caring, nurturing parents, early diagnosis and prompt intervention, all of
which combine to predict positive developmental outcomes despite the risk
factors associated with their early histories. Nevertheless, their medical bi-
ographies, particular temperaments, and motor capabilities require indi-
vidually designed programs for remediating existing difficulties and pre-
venting future complications. All of this reinforces the mandate of Public
Law 99-457, which requires an Individual Family Service Plan for young
children with disabilities. Those with multiple disabilities require parents
and caregivers to give special attention to their individual needs for hu-
man interaction, communication, stimulation, and nurturance.

Finally, investigations that focus on children whose experiences dif-
fer from those typical for hearing children can lend clarity to descriptions
of associations between experiences and developing abilities. In this
study, differences among the groups in sensory experiences, characteris-
tics of maternal interactive behaviors, and rate of language development
illuminated the interrelationships among those variables. The resulting
picture supports the inclusion of multiple factors in these investigations.
Simple bi-variate associations between one or more factors can be 
misleading.

Although technology exists for prompt detection of congenital deaf-
ness, many infants with a significant hearing loss continue to slip through
the broad cracks in medical service delivery systems and remain undiag-
nosed during the important early months (even years) of their lives. This
study and others conducted with children who experience different kinds
of developmental risks demonstrate that maternal support benefits the
parent–child relationship, freeing mothers to be more responsive to their
child’s interactive needs. However, the factors considered in this study ex-
plained only about 30% to 40% of the variance in children’s performance.
Additional longitudinal investigations of the impact of multiple factors are
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needed to explain this complex developmental process further. The goal
is “to understand the processes that lead to [positive] outcomes, not just
to generate indexes about them, so that problematic and compromised
developmental outcomes can be prevented and remediated” (Tronick,
1989, p. 112). The world of deaf infants and toddlers is more positive to-
day than in the past, partly because of research results incorporated into
intervention programs for increasingly younger children. That world can
and should be enhanced through an environment as positive as that of
hearing peers. We hope this book helps to bring children closer to the
goal through the efforts of parents and professionals, and that future re-
search will broaden the world of deaf infants even further.
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