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The peer relationships of young children with mild developmental (cognitive) delays recruited at 4 – 6 years of
age were examined in a longitudinal study across a 2-year period. Results revealed only modest increases in
children’s peer interactions, a high degree of intraindividual stability, and the existence of a poorly organized
and conflict-prone pattern of peer interactions. Child cognitive and language levels as well as family stress and
support were associated with children’s peer interactions. A subgroup was identified of initially low interactors
who were at especially high risk for future peer interaction problems. These findings further underscore the
importance of designing and implementing early intervention programs in the area of peer relationships for
children with mild developmental delays.

For typically developing children, the preschool
years constitute a period of rapid growth and de-
velopment in the domain of peer relationships.
Longitudinal and cross-sectional studies of chil-
dren’s interactions with their peers in unstructured
settings reveal a pattern of increasing complexity of
play and an expanding network of social contacts
over time (Howes, 1988; Rubin, Coplan, Chen, Bus-
kirk, & Wojslawowicz, 2005). Corresponding in-
creases in sustained cooperative play and enhanced
levels of cognitive maturity of play are also ob-
served, especially for social pretend or dramatic
forms of play. Longitudinal studies during the early
childhood period have clearly suggested that these
sequential changes represent an underlying social
competence that is relatively stable over time and
can serve as a useful index of future social adjust-
ment (Levy-Shiff & Hoffman, 1989; Rubin et al.,
2005). Children’s ability to enter into peer groups
and to maintain involvement with peers represent
especially stable aspects of individual children’s peer
relationships throughout early childhood (Howes,
1988; Howes & Matheson, 1992).

The peer relationship patterns of young children
with mild developmental delays stand in marked
contrast to their typically developing peers. During
the early childhood period, peer relationship prob-
lems for this group of children are especially evident
in unstructured settings, such as organized play-
groups or during free-play periods in more formal
programs. As evaluated in these settings, among
other problems, preschool-age children with mild
developmental delays have considerable difficulty
sustaining play with peers (group play), exhibit un-
even and fragile growth in peer interactions over this
period, and often fail to resolve conflicts in appro-
priate ways (e.g., Guralnick, Connor, Hammond,
Gottman, & Kinnish, 1996; Guralnick & Groom, 1987;
Guralnick et al., 1998; Guralnick & Weinhouse, 1984).
Peer group entry is a particularly formidable task for
these children (Lieber, 1993; Wilson, 1999). A central
feature of these problems appears to be an inability
to organize behavior in a coherent and consistent
manner to address the social tasks (e.g., peer group
entry, maintaining play, resolving conflicts) con-
fronting young children during interactions with
their peers. That is, they display substantial prob-
lems in peer-related social competence (Guralnick,
1999a). Development during this early childhood
period seems primarily characterized by increases in
social interactions in both positive and negative
forms (e.g., Guralnick & Weinhouse, 1984). Even
when placed in responsive social settings containing
typically developing peers, increases occur in both posi-
tive and negative interactions but no improvements
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are evident in the ability to engage in more complex,
extended, and goal-directed social exchanges
(Guralnick et al., 1996).

Many of these problems appear to persist into the
elementary school years, as suggested by cross-sectional
studies of school-age children with developmental
delays and disabilities (Howell, Hauser-Cram, &
Warfield, 2001; Taylor, Asher, & Williams, 1987).
However, no longitudinal studies examining chang-
es from the preschool/kindergarten period to the
early elementary years have been conducted for this
group of children. Patterns of change over time in-
volving positive and negative social interactions as
well as children’s ability to engage in complex forms
of play, such as maintaining social exchanges (group
play), are of special interest. An important related
issue is whether children with mild developmental
delays exhibit intraindividual stability over this time
period. In view of the evidence indicating that, as a
group, peer competence problems are likely to per-
sist over time, high levels of intraindividual stability
would help identify those children during the early
childhood period at especially high risk of future
peer relationship problems. Successful interventions
during the early childhood/kindergarten period
would then be of value in minimizing the peer re-
jection that children would likely experience as they
make a transition to the elementary years. This ear-
lier intervention is especially important because it is
following this transition that reputations regarding
children’s qualities as play partners are established,
often placing children on a negative trajectory that
may be difficult to alter (Ladd & Price, 1987).

Young children with mild developmental delays
constitute a heterogeneous group who usually first
come to the attention of professionals during the
preschool years. The etiologies for these children’s
difficulties are often uncertain or unknown, and
children frequently exhibit co-occurring develop-
mental problems (Gallimore, Keogh, & Bernheimer,
1999; Vig, Kaminer, & Jedrysek, 1987). Children with
mild developmental delays also exhibit considerable
stability in cognitive functioning over time, espe-
cially from the preschool period (3 – 5 years of age) to
the kindergarten or early elementary years (6 – 8
years of age) (Bernheimer & Keogh, 1988; Keogh,
Bernheimer, & Guthrie, 1997; Vig et al., 1987). Ad-
vances in cognitive and language development pro-
vide a foundation for developmental changes in
young children’s peer relationships (Howes, 1987).
Consequently, relatively high levels of stability in
peer relationships can be expected for this group of
children, assuming the expected high levels of sta-
bility in cognitive and language domains.

Accordingly, the primary purpose of this investi-
gation was to examine various aspects of the stability
and change of peer relationships of children with
mild developmental delays from early childhood/
kindergarten to early elementary periods. Although
this appears to be the first longitudinal study of peer
relationships for this group of children across this
important time period, on the basis of previous
findings of problematic interaction patterns we ex-
pected children to demonstrate only modest changes
across this transition with considerable stability ev-
ident for both positive and negative aspects of their
peer interactions. To evaluate these hypotheses,
comprehensive and detailed observations of the peer
interactions of an initial sample of 4 – 6-year-old
children with mild developmental delays were ob-
tained as children participated in a series of labora-
tory playgroups with unfamiliar peers. Playgroups
were organized such that they approximated a peer
group entry task. Children were reassessed in an
identical situation approximately 2 years later.

In addition to the potential value of measures of
intraindividual stability as a means of identifying
children at especially high risk for poor peer rela-
tionships during the early childhood period, other
child and family predictors as well as concurrent
correlates were examined. From the child perspec-
tive, a major factor of interest was children’s cogni-
tive and language development. Verbal aspects of
intelligence quotient (IQ) appear to be particularly
important contributors to children’s social adjust-
ment for typically developing children (Levy-Shiff &
Hoffman, 1989; Rubin & Daniels-Beirness, 1983). A
number of previous studies of children with mild
delays have also found a positive association be-
tween cognitive level (IQ) and language develop-
ment and more effective peer relationships during
the preschool period (Booth, 1999; Guralnick &
Groom, 1985). In addition to verbal ability, the as-
sociation between peer relationships and children’s
behavior problems, particularly externalizing prob-
lems, was of interest. Especially during peer group
entry situations, children with delays display more
intrusive and disruptive styles and utilize fewer
emotion regulation strategies than do appropriately
matched groups of typically developing children
(Kopp, Baker, & Brown 1992; Lieber, 1993; Wilson,
1999).

Contemporary models also emphasize the im-
portance of family influences on children’s peer re-
lationships (Ladd & Pettit, 2002). Lower levels of
parental stress and higher levels of social support are
likely to positively affect many aspects of parenting
relevant to the promotion of their child’s peer
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relationships. This includes various features of par-
ent – child interactions, such as parental control
strategies, responsivity, and scaffolding, and perhaps
the ability to provide adequate support and coaching
focusing on peer issues as well (Guralnick & Neville,
1997; Ladd & Pettit, 2002). Preliminary evidence
suggests that levels of parental stress and support
are consistent with this hypothesis for young chil-
dren with mild developmental delays, at least for
broader measures of social competence (Guralnick,
Neville, Connor, & Hammond, 2003). The influence
of family stress and support was examined in this
study in relation to observational measures of chil-
dren’s peer relationships.

Finally, we determined whether a family’s in-
volvement in their child’s peer relationships, as re-
flected by the extent to which parents arrange
playdates, was correlated with and predictive of fu-
ture peer relationships. Greater parental efforts to
arrange play for their child has been positively as-
sociated with higher levels of peer relationships for
young, typically developing children (Ladd & Gol-
ter, 1988). For preschool-age children with mild
developmental delays, however, only minimal
associations with children’s general social compe-
tence have been obtained (Guralnick, Connor, Nev-
ille, & Hammond, in press). Of special interest in this
study was the relationship of this direct form of
parent action (arranging) to children’s observed
social interactions with peers. Accordingly, we ex-
pected that children’s cognitive/language develop-
ment, externalizing behavior, family risk as assessed
by stress and support measures, and parental in-
volvement in arranging play would each be associ-
ated with children’s peer interactions at both time
periods and may have predictive value as well.
These hypotheses were evaluated through a series of
multiple regression analyses.

Method

Participants

Young children with mild developmental delays
participating in inclusive (mainstreamed) programs
were recruited through contact with local school
districts in a large metropolitan community. To be
included in the sample, a child had to meet the fol-
lowing criteria: (1) be between 48 and 78 months of
age, (2) have a current individual education program
for children with special needs, (3) be experiencing
difficulties in peer-related social competence as ex-
pressed by parent concerns in a structured phone
interview, (4) have a primary female caregiver

(minimum of a 6-month relationship, as mothers
were our primary informants), and (5) obtain a full
scale IQ (FSIQ) score between 50 and 80 on the We-
chsler Preschool and Primary Scale of Intelligence –
revised (WPPSI – R; Wechsler, 1989). In addition to
child demographic information, standard demo-
graphic information about the family (marital status,
number of children, ethnicity, educational and oc-
cupational status, and income) was gathered via self-
reports from mothers. The Hollingshead Four Factor
Index of Social Status (Hollingshead, 1975) was used
to calculate a measure of family social status (range
8 – 66) (see Table 1).

A number of exclusionary criteria were also es-
tablished. On the basis of the Child Behavior Check-
list (CBCL; Achenbach, 1991) completed by the
mother (or other female caregiver) for each child,
children who scored in the clinical range were ex-
cluded from the study (a T score above 70 was es-
tablished for children with developmental delays to
adjust to items focusing on developmental function-
ing). This rarely occurred as a phone screening in-
terview for mothers eliminated children described as
exhibiting major behavior problems. Similarly, exclu-
sion occurred if mothers scored at or above the 95th
percentile on the parent domain of the Parenting
Stress Index (PSI; Abidin, 1995). Finally, children were

Table 1

Family and Child Demographics

M or % SD

Family demographics (Time 1)

Social statusa 51.46 13.01

Mother’s age (years) 37.06 5.05

Marital status (% partnered) 92.1

Child demographics

Time 1

Age at playgroup (months) 63.52 7.65

Gender (% male) 71.4

Ethnicity (% Caucasian)b 73.0

Birth order (% firstborn) 33.3

Grade in school

Preschool (%) 52.4

Kindergarten (%) 47.6

First grade (%) 0.0

Time 2

Age at playgroup (months) 83.75 7.54

Grade in school

Preschool (%) 4.8

Kindergarten (%) 52.4

First grade (%) 42.9

aHollingshead Four-Factor Index of Social Status; N 5 63.
bBlack, 1.6%; Hispanic, 4.8%; Asian, 6.3%; Native American, 1.6%;
Biracial, 12.7%.
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excluded if English was not their primary language or
if they had significant sensory or motor problems.

Over the course of 7 years, a final sample of 63
subjects enrolled in either preschool or kindergarten
completed the study (see Table 1). Following the
initial assessments, children were randomly as-
signed to an intervention or control condition at time
1 as part of a larger study investigating the effects of
a comprehensive intervention intended to promote
children’s peer-related social competence (see
Guralnick et al., in press, for details). Identical as-
sessments of all 63 subjects were obtained nearly 2
years later (time 2).

Although children were selected strictly on the
basis of developmental characteristics, information
with respect to child diagnosis was also obtained.
Because the diagnostic status of children with mild
developmental delays is subject to change over time,
parents provided information at the end of the study
(2 years later). Most children received only categorical
diagnoses (e.g., static encephalopathy or develop-
mental delay) or no diagnosis whatsoever, with
meaningful etiologic diagnoses infrequently reported.

Child Measures

Children were evaluated by psychologists with
extensive prior experience working with young
children with developmental delays. The following
child measures were administered: (1) WPPSI – R
(Wechsler, 1989). FSIQ scores as well as verbal IQ
(VIQ) scores were of interest. Older children were
assessed with the Wechsler Intelligence Scale for
Children – Third Edition (WISC – III; Wechsler, 1991).
The standard battery of tests (five verbal and five
performance) was administered; (2) Test for Audi-
tory Comprehension of Language – Revised (TACL –
R; Carrow-Woolfolk, 1985). Although the TACL – R
yields four standardized scores, only the total score
was used in the analysis; and (3) The Expressive One
Word Picture Vocabulary Test – Revised (EOWPVT –
R) (Gardner, 1990). The obtained raw score was
converted to a standard score, which was used for
analysis.

To provide an estimate of children’s adaptive be-
havior, the Vineland Adaptive Behavior Scales
(Sparrow, Balla, & Cicchetti, 1984) survey form was
administered to each mother (or primary female
caregiver, but hereafter referred to only as mother)
by trained interviewers. Standard scores were ob-
tained for each of the four domains (communication,
daily living skills, socialization, and motor skills) as
well as for the total adaptive behavior score. The
time 1 total adaptive behavior score was M 5 69.46,

(SD 5 8.63). The a coefficient for this study, averaged
across the four domains, was .75.

Mothers also assessed their child’s behavior
problems based on the CBCL (Achenbach, 1991).
Mothers rated the frequency of different behavior
problems from a 118-item questionnaire using a 3-
point scale. Only the broad-band externalizing scale
(T scores) was used for analysis. Higher scores in-
dicate greater perceived behavior problems. The a
coefficient for this study was .85 for externalizing.

Parent Measures

To obtain overall estimates of parenting stress, the
PSI was administered to mothers (Abidin, 1995). The
PSI is a 101-item questionnaire which yields scores
for child and parent domains that differentiate
sources of stress with good discriminant validity
(Bigras, LaFreniere, & Dumas, 1996). Only the parent
domain was included in this study (a5 .89; test –
retest 5 .81 from standardization sample) and fo-
cuses on mothers’ reactions to the experience of
being a parent. Summing across the seven subscales
(e.g., sense of competence, social isolation, etc.), the
parent domain represents perceived adverse impact
on maternal functioning that may affect their
parenting role and general well-being. Only the total
raw score for the parent domain was used for anal-
ysis. The a coefficient for this study was .85 for the
parent domain.

Mothers’ social support was measured with the
Inventory of Parental Experiences (IPE; Crnic,
Greenberg, Ragozin, Robinson, & Basham, 1983).
This is a self-report measure of the social support
mothers receive and has been used with families of
children with disabilities (Booth, 1999; Guralnick et
al., 2003). A total score based on assessments of the
amount of support and satisfaction with support was
calculated from the scale’s dimensions (e.g., parental
role support, extended family support, etc.). The a
coefficient for total support for this study was .85.

Finally, the arranging questionnaire was adminis-
tered, which consisted of a single item in which
mothers were asked to indicate how often in a typi-
cal month they were responsible for arranging for
their child to play with another child (rating scale:
1 5 less than once/month; 2 5 less than once/week;
3 5 1 – 2 times/week; 4 5 2 – 3 times/week; 5 5 4 or more
times/week).

Procedure

Mothers were scheduled to bring their children to
the laboratory for time 1 observations of child – child
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social interactions with a similar scheduling process
followed for time 2, approximately 2 years later.
Mothers were administered all interviews during the
laboratory visits and received scales and question-
naires in the mail.

Laboratory Observations of Child – Child Interactions

Observations of focal children’s play interactions
with peers were carried out within a laboratory
playroom designed to be similar to a typical play
area in a classroom. All observations were obtained
at both time 1 and time 2 assessment periods. To
record play interactions, the room was equipped
with two video cameras operated by remote control,
a radio telemetry microphone for the focal child, and
an overhead microphone. A control panel with
mixers balanced the auditory signals, allowing use of
split screen technology for video input. Child – child
interactions were observed in playgroups (quartets)
with unfamiliar, typically developing peers.

Typically developing children participating in the
playgroups were recruited by distributing study
announcements to local preschools, daycare centers,
and schools. To be included, at time 1 typically de-
veloping children needed to be between the ages of
48 and 78 months (same as the focal children), have
no known developmental, sensory, motor, or behav-
ioral problems, and have English as a primary lan-
guage. To assure that the children were typically
developing, the TACL-R and the EOWPVT-R were
administered to each child (minimum standard score
required was 90 for each test). Children whose raw
scores were greater than 2 SDs above the mean based
on the 61

2 - year-old norms were excluded to elimi-
nate excessive developmental differences between
the typically developing children and the children
with developmental delays. Mothers of typically
developing children also completed the CBCL for
their child. Those children who obtained T-scores
above 66 were excluded from the sample. Typically
developing children were assigned on an availability
basis but matched for gender with the focal child.
None of the typically developing children had any
prior contact with focal children. The average peer
age at time 1 was 56.52 months, about 6 months
younger than the focal children.

Inclusion criteria for the typically developing
children at time 2 were the same as at time 1, except
that children were required to be between the ages of
70 and 96 months at the time of the playgroups. To
assure that the children were developing typically,
the communication domain of the Vineland Adap-
tive Behavior Scales was administered to mothers on

the phone and mothers also completed the CBCL. To
participate, children needed to obtain a standard
score of 90 or above on the communication domain
and a T score of 66 or below on the CBCL. For time 2,
a new group of typically developing children was
recruited and again assigned on an availability basis
but matched for gender with the focal child. None of
the typically developing peers at time 2 had prior
contact with the focal children. The average age in
months of peers at time 2 was 82.61, similar to that of
the focal children.

Playgroup observations. On the basis of this
matching process (chronological age and gender),
each of the focal children participated in three 1-hr
sessions with three typically developing peers in our
laboratory playroom during each time period. This
allowed naturalistic peer group interactions to be
evaluated as they emerged. Although all four chil-
dren were unfamiliar with one another before the
playgroups, the three typically developing children
were introduced to one another and allowed to play
together for 30 min one day before the first session.
The purpose of this procedure was to further chal-
lenge the focal child by approximating a peer group
entry task. The successive 1-hr periods allowed the
focal child opportunities to become integrated
within the group and permitted detailed observa-
tions of those interactions.

Playgroups were supervised by an experienced
teacher in early childhood education. Children par-
ticipated in a number of activities within each 1-hr
session typical of young children’s programs, in-
cluding circle time, music, and snack. During the 30-
min free-play period, the children had access to an
extensive array of toys and equipment found in the
playroom. Separate areas provided opportunities for
housekeeping, blocks, puzzles, games, and manipu-
lative toy play activities. During the free-play period,
teacher interactions were limited to providing as-
sistance to ensure the children’s safety. Focal chil-
dren were videotaped during the 30-min free-play
periods that took place during each of the three
sessions in each time period.

Child-peer play coding schemes. Only the play inter-
actions of the focal child were coded. The 30-min play-
group observations were coded using two well-estab-
lished schemes: (a) the Play Observation Scale (POS)
and (b) the Individual Social Behavior Scale (ISBS).

For the revised version of the POS (Rubin, 2001),
coders recorded the quality of social participation
and levels of cognitive play during each 10 s interval.
This scale consists of 10 mutually exclusive and ex-
haustive social participation categories, with the
cognitive play measures (e.g., dramatic play) nested
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within the main social participation categories of
solitary, parallel, and group play (see Rubin, 2001, for
detailed definitions of the measures). Variations of
this scale have been applied effectively to children
with disabilities similar to those in this study for
playgroups (e.g., Guralnick et al., 1996). Evidence
with respect to convergent and discriminant validity
suggests that the scale of social participation consti-
tutes a useful index of a more general construct of
peer competence (Provost & LaFreniere, 1991).

Videotapes were sent to the laboratory of Kenneth
Rubin at the University of Maryland where highly
trained staff coded all sessions. Training for POS
coding was extensive and initially took place utiliz-
ing playgroup tapes from a separate study. For pre-
study reliability for the full variable matrix, including
cognitive play categories nested within the social
participation categories, all raters reached the mini-
mum criterion and obtained an overall Cohen’s k of
.77. After training was completed, interrater relia-
bility on approximately 20% of randomly selected
playgroup sessions was calculated between pairs
of coders and produced an overall k of .70. Inter-
coder differences were resolved through review and
discussion.

Each videotape was reviewed a second time by
our research group to examine specific peer-related
social behaviors of the focal child. For this purpose,
the ISBS, based on the work of White and Watts
(1973) and adapted in a manner similar to Doyle,
Connolly, and Rivest (1980) and to Guralnick and
Groom (1985, 1987), was used. A version of this scale
has been applied successfully to preschool-age chil-
dren with mild delays and to typically developing
children as they interacted in playgroups similar to
those described in this study (Guralnick et al., 1996).

Observers recorded continuously the occurrence
of individual social behaviors defined by 25 catego-
ries. Categories were designed to record the social
interactions of the focal child as directed to peers
(e.g., seeks attention, leads peer, expresses hostility)
as well as to record the social behaviors of the focal
child in response to directed activities of peers (e.g.,
follows lead of peer). Through the application of this
scale, the frequencies of both positive and negative
social behaviors could be identified both directed to
and in response to peers. In addition, with the ex-
ception of one category (defends property), each of
the focal child individual social behaviors was clas-
sified as to whether it was an initiation. A focal child
initiated event is one in which no prior verbal or
nonverbal interaction occurred for at least 3 s. Nine
of the 25 categories were also judged as either suc-
cessful or unsuccessful, with definitions specific to

each social behavior category. The ISBS coding
manual with detailed definitions and coding rules
can be obtained by contacting the first author.

Coders were free to review any segment of the tape
as often as needed. The coding protocol was divided
into 30-s intervals following the time codes superim-
posed on the tape. Although coding was continuous,
these divisions provided a structure for the coding
task and served as a framework for establishing reli-
ability within the event-based system. Coders were
considered to be in agreement if codes matched
within a specified 10-s interval using the ‘‘best fit’’
matching method (Hollenbeck, 1978). A reliability
manual describing this method is available from the
first author. In addition to the 25 ISBS categories, a
‘‘no interaction’’ event was included to complete the
possible options within each 30-s interval.

Before coding, four coders were trained for a pe-
riod of 10 – 12 weeks on the ISBS. Videotapes of pilot
or related playgroups were used for training and final
pretesting of reliability assessments. For pre-study
reliability, calculated in this manner, all coders
achieved the minimum average criterion for indi-
vidual social behaviors necessary for participation of
75% (overall k5 .70) on two consecutive 30 min tapes.
Mean reliabilities for playgroup observations carried
out during the course of the study on 20% of the total
were as follows: individual social behaviors, k5 .73
(range 5 .54 – .83), M percent agreement 5 81.7%
(range 5 73.6 – 92.0), agreement on successful/un-
successful, M 5 92% (range 5 80.0 – 100), and agree-
ment on initiations, M 5 85% (range 5 42.8 – 100). To
minimize observer drift, weekly coding meetings
were held and interobserver disagreements were re-
solved by discussion and reviewing tapes.

Representative measures of peer-related social interac-
tions. Ten measures were selected from the POS and
ISBS codes to provide a broad representation of
children’s peer-related social interactions (see
Guralnick et al., 1996). Measures selected from the
POS were solitary play (playing alone), parallel play
(playing next to another child), group play (playing
with another child), and peer conversation (talking,
questioning but not playing). Measures selected
from the ISBS were the frequencies of successful
social bids and initiations, as well as the composite
measures of positive directed to peer (leads peer
positiveFdirect and indirect, uses peer as resource,
joins peer, seeks peer’s attention, seeks peer’s
agreement; a5 .82), negative directed to peer (leads
peer negativeFdirect and indirect, expresses hos-
tility, takes unoffered object; a5 .70), responsive to
peer positive (follows peer’s social bids to gain at-
tention, to lead positivelyFdirect or indirect, to use
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as a resource, and to seek agreement; a5 .84), and
nonresponsive to peer positive (fails to follow peer’s
social bids for same categories in prior measure;
a5 .74). Intraclass correlation coefficients were cal-
culated for each of these ten measures to index int-
errater reliability and were high in all instances,
M 5 0.95 (range 0.86 – 0.99).

A principal components analysis was then carried
out for the 10 measures. A single factor accounted for
61% of the variance at time 1 and 57% of the variance
at time 2. All measures loaded positively except for
solitary play. A composite measure of overall peer
interaction at each time point was computed by
converting each component measure to a scaled
score ranging from 0 to 100 and averaging the 10-
scaled measures (POS solitary play was reversed).

Results

As noted earlier, approximately half the children
participated in an intervention to promote their peer-
related social competence following time 1 observa-
tions (Guralnick, Connor et al., in press). The pri-
mary focus, however, of this study was the stability,
change, and predictors of peer interactions over time
for the total sample. Consequently, all analyses re-
ported here were first carried out controlling for
condition (intervention vs. control), which produced
negligible effects.

Stability of Peer Interactions

Stability coefficients (Pearson correlation coeffi-
cients) were computed for time 1 and time 2 for the

overall peer interaction measure and the 10 repre-
sentative measures (see Table 2). As seen in Table 2,
all stability coefficients were statistically significant
except for nonresponsive to peer positive. Significant
correlations ranged from moderate to high, with a
stability coefficient for the overall peer interaction
composite of r 5 .53, po.001. Of note, the most stable
measures across the 2-year period (r4.50) were
those representing positive peer interactions in-
volving group play, successful bids, peer conversa-
tion, and positive directed to peer. Stability
coefficients were also calculated for the nested cate-
gories of solitary-dramatic play (r 5 .33, po.01) and
parallel-dramatic play (r 5 .42, po.01). Stability co-
efficients for the overall peer interaction measure
were equally high for children initially enrolled in
preschool, r 5 .54, po.001, and those enrolled in
kindergarten, r 5 .60, po.001.

Changes in Peer Interactions Over Time

A MANOVA conducted for the 10 peer interaction
measures produced a significant time effect,
F(10,53) 5 2.90, po.01. Follow-up t tests for each
measure (Table 2) showed that there were significant
changes over time for 7 of the 10 measures (all except
for frequency of initiations, negative directed to peer,
and nonresponsive to peer positive). Six of the
measures showed significant increases over time and
solitary play significantly decreased over time. In
addition, the overall peer interaction composite
showed significant improvement over time.

To examine whether these changes over time were
related to children’s initial level of peer interactions,

Table 2

Stability and Change of Peer Interaction Measures Over Time

Peer interactions measures

Time 1 Time 2
Stability

coefficients

Change over

time (t-tests)

Effect

size dM SD M SD

Overall peer interaction composite 25.11 16.42 31.95 17.22 .53��� 3.32�� .59

POS solitary play 252.71 120.67 195.13 127.61 .46��� � 3.55�� .63

POS parallel play 78.33 50.46 96.78 57.65 .31� 2.29� .41

POS group play 28.05 41.95 46.89 58.60 .56��� 3.61�� .64

POS peer conversation 34.89 33.77 53.17 48.54 .55��� 3.52�� .63

ISBS successful bids 38.06 38.44 50.95 41.53 .59��� 3.21�� .57

ISBS initiations 19.25 15.09 20.67 18.24 .39�� NS F

ISBS positive directed to peer 56.56 59.05 71.22 55.20 .57��� 2.65� .47

ISBS negative directed to peer 18.14 18.80 19.70 18.06 .41�� NS F

ISBS responsive to peer positive 24.25 22.01 36.40 24.78 .27� 3.40�� .61

ISBS nonresponsive to peer positive 18.03 14.03 20.48 14.55 .20 NS F

Note. N 5 63; POS 5 Play Observation Scale; ISBS 5 Individual Social Behavior Scale.
�po.05. ��po.01. ���po.001.
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two subgroups were formed (median split) based on
the overall peer interaction composite at time 1. The
low subgroup (N 5 31) had a mean score based on
the composite of 11.15 (SD 5 5.09) at time 1 but in-
creased substantially at time 2, M 5 24.99,
(SD 5 14.55). In contrast, the high subgroup (N 5 32)
had a similar composite score both at time 1,
M 5 38.63, (SD 5 11.42), and time 2, M 5 38.69
(SD 5 17.42). A mixed-model ANOVA for subgroup
(high vs. low) and time was carried out and revealed
a significant Time � Subgroup interaction, F(1, 61) 5

13.41, po.01, Z2 5 .18. Follow-up tests confirmed
that the low subgroup increased significantly over
time, t(30) 5 5.59, po.001, d 5 1.42, but that the high
subgroup did not change, p4.05. Of note, the high
initial level subgroup remained significantly higher
than the low initial subgroup at time 2, t(61) 5 4.42,
po.01, d 5 0.86.

Stability of Child and Family Characteristics Measures

Stability coefficients were also calculated for each
of the child and family measures (see Table 3). As can
be seen, all stability coefficients for the child mea-
sures were high and statistically significant. High
levels of stability for all family measures were also
obtained. However, very little change occurred over
time for either the child or family characteristics
measures (p4.05). Only two significant changes oc-
curred over time; increases in the parent arranging

play, t(62) 5 5.85, po.01, d 5 1.04, and EOWPVT – R
Expressive Language, t(62) 5 4.75, po.001, d 5 0.85,
measures.

A composite measure of cognitive/language de-
velopment was then computed as the mean of the
standard scores of the verbal IQ, TACL – R total, and
EOWPVT – R measures. The standardized a coeffi-
cient was .71 at time 1 and .85 at time 2. Similarly, a
family risk composite measure was calculated. In
this instance, the PSI parent domain and the IPE total
social support measures were converted to scaled
scores ranging from 0 to 100. The IPE total social
support score was reversed and the two-scaled
scores were then averaged. Standardized a coeffi-
cients were .73 for time 1 and .77 for time 2. As seen
in Table 3, stability coefficients were high for both
composites.

These two composite scores (cognitive/language
development and family risk), plus the measures of
CBCL externalizing (externalizing behavior) and
parents arranging play dates for their child (arrang-
ing), served as the four independent measures for a
series of regressions. The overall peer interaction
measure was chosen as the sole dependent variable
as it accounted for approximately 60% of the vari-
ance for the 10 measures in the factor analysis noted
earlier. To examine more closely the association be-
tween positive and negative behaviors, a positive
composite (consisting of the mean of the scaled
scores from the positive directed and response to

Table 3

Child and Family Characteristics at Time 1 and Time 2 and Stability Coefficients

Time 1 Time 2
Stability

coefficientsM SD M SD

Child characteristics

cognitive/language composite 71.34 10.22 73.21 15.18 .73���

Verbal IQa 67.76 9.88 67.95 13.25 .63���

TACL – R total scaleb 68.38 15.73 66.59 21.10 .49���

EOWPVT – R expressive languagec 77.87 12.73 85.08 17.82 .74���

CBCL externalizingd 52.46 8.92 50.75 10.25 .57���

Family characteristics

family risk composite 35.13 11.15 33.67 10.95 .80���

PSI parent domaine 124.63 24.70 122.59 25.06 .74���

IPE total support (5 sources)f 2.87 0.41 2.93 0.38 .80���

arranging play (rating) g 2.00 0.92 2.65 0.92 .54���

aWeschler Preschool and Primary Scale of Intelligence – Revised.
bTest of Auditory Comprehension of Language – Revised, standard score.
cExpressive Oral Word Picture Vocabulary Test – Revised, standard score.
dChild Behavior Checklist, T score.
eParenting Stress Index, raw score.
fInventory of Parental Experiences, raw score.
gScale: 1 5 less than once per month; 2 5 less than once per week; 3 5 1 – 2 times per week; 4 5 2 – 3 times per week; 5 5 4 or more times per week.
���po.001
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peer-positive measures) was correlated with a neg-
ative composite (consisting of the negative directed
and nonresponsive to peer-positive measures). The
correlations were significant both at time 1 (r 5 .64,
po.001) and time 2 (r 5 .70, po.001).

Concurrent Correlates of Overall Peer Interactions at
Time 1 and Time 2

The four child and family measures were then
entered into a hierarchical multiple regression with
the overall peer interaction measure as the depend-
ent variable at time 1. Measures were entered in the
following order: cognitive/language development
(composite), externalizing behavior, family risk
(composite), and arranging. In this way, the effect of
family influences could be examined after account-
ing for critical child characteristics. It was also of
interest to determine if externalizing behavior con-
tributed to the composite measure after controlling
for children’s cognitive and language development.
Results revealed that none of the variables signifi-
cantly correlated with the overall peer interaction
measure. Only a trend was observed for the cogni-
tive/language development composite, F(1,61) 5

4.40, po.10 (DR2 5 .05, b5 .23). However, when this
analysis was repeated separately for the high and
low initial level of interaction subgroups, a signifi-
cant association was obtained but only for the cog-
nitive/language development composite for the high
subgroup, F(1,30) 5 4.82, po.05, DR2 5 .14, b5 .37.

In contrast, when the regression analysis was re-
peated for time 2 (entire sample), all measures except
arranging play yielded significant associations (see
Table 4). As expected, the cognitive/language de-
velopment composite was positively associated with
children’s peer interactions and the family risk
composite was negatively associated with that
measure. However, externalizing behavior was pos-
itively associated with the peer interaction measure.
These variables accounted for approximately 30% of
the variance.

Predictors of Overall Peer Interactions at Time 2

Another multiple regression analysis was carried
out to determine whether these four child and family
measures at time 1 could provide additional infor-
mation with respect to children’s peer interactions at
time 2, above and beyond peer interactions at time 1.
Specifically, with the time 2 overall peer interaction
measure as the dependent variable, the time 1 overall
peer interaction measure was entered first followed
by the child and family measures entered in the same

order as in the concurrent analyses. None of the child
and family measures were predictive of children’s
overall peer interactions at time 2 after accounting
for overall peer interactions at time 1 (p4.05).

Predictors of Improvement Over Time

As noted above, no increment in predictability of
the overall peer interaction composite at time 2 was
achieved by knowledge of child and family mea-
sures at time 1 above and beyond the initial measure
of peer interactions obtained at time 1. In order to
improve our ability to identify children at highest
risk for persistent peer interaction difficulties at time
1, the sample was divided into children who in-
creased their peer interactions over time and those
who did not. Membership in these two groups was
based on the median percent improvement for the
entire group based on the overall peer interaction
composite (median increase for the total sample was
29% from time 1 to time 2). A discriminant function
analysis was conducted for the four child and family
measures (cognitive/language development, exter-
nalizing behavior, family risk, and arranging play)
and the overall peer interaction composite at time 1.
Consistent with the regression analysis predicting
time 2 peer interactions, the only measure that sig-
nificantly discriminated between children who im-
proved over time and those who did not was the
overall peer interaction composite at time 1, Wilk’s,
l5 .65, F(1, 61) 5 32.93, po.001. Specifically, 87% of
those children who increased their peer interactions
over time and 77% of those who did not were cor-
rectly classified.

Discussion

Previous research has clearly indicated that pre-
school/kindergarten-aged children with mild

Table 4

Hierarchical Multiple Regression Analysis: Concurrent Associations of

Child and Family Factors With the Overall Peer Interaction Measure at

Time 2

Variable DR2 df DF b

Step 1: cognitive/language

development

.11 61 7.76�� .34

Step 2: externalizing behavior .09 60 6.39� .29

Step 3: family risk .07 59 4.52� � .29

Step 4: arranging play .02 58 1.47 .14

�po.05. ��po.01.
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developmental delays manifest unusual problems in
the domain of peer-related social competence. Cross-
sectional research or data from samples of older
children suggested that these problems tended to
persist over time (Guralnick, 1999a). The results from
this longitudinal study are consistent with those
findings, and confirm our hypothesis that increases
in peer interactions over an important transition
period from early childhood to early elementary
years are modest at best. In fact, the only subgroup in
our sample that made substantial gains over the
2-year period based on the overall peer interaction
measure was comprised of children whose peer in-
teraction level was unusually low initially. Moreover,
the increase achieved by these initially low interac-
tors still fell considerably below that of the high in-
teraction subgroup. In conjunction with our findings
of high stability over time for both positive and
negative peer interaction measures (as discussed
below), our results clearly underscore the unusual
nature of the peer interaction problems experienced
over time by children with developmental delays. To
emphasize this point further from another perspec-
tive, it should be noted that the absolute level of
complex forms of play, such as group play, was very
low in our sample, approximately 8% of total play,
even at time 2. This percentage is not substantially
different from other, even younger samples of chil-
dren with developmental delays evaluated under
similar circumstances and about half that found for
same-age typically developing children (Guralnick &
Groom, 1987).

These subgroup differences in changes over time,
combined with the high levels of intraindividual
stability and the findings of the regression and dis-
criminant function analyses, clearly indicate our
ability to identify those young children with mild
developmental delays who are at especially high risk
of future peer interaction difficulties. Perhaps highly
supportive interventions during the preschool/kin-
dergarten period can be of value in helping children
in the initially low interaction subgroup to better
organize their emerging involvement with peers to
achieve more competent forms of social play and
perhaps accelerate growth as well. However, we will
need to know much more about the social-informa-
tion processing and emotional regulation abilities of
these children as applied to interactions with peers
for this to occur (Guralnick, 1999a). Of equal concern
is the initially high interaction subgroup, as they did
not achieve any significant increases in peer inter-
actions over the 2-year period. This important find-
ing highlights the fragile nature of these children’s
peer interactions, especially when encountering

challenging social circumstances as occurred in the
playgroup setting.

Substantial levels of intraindividual stability were
found for both sociable as well as negative and oth-
erwise nonsociable or problematic aspects of their
peer interactions. Even solitary and parallel forms of
dramatic play, generally associated with maladap-
tive behavior or low sociometric status during pre-
school (Rubin, 1982) and the early elementary years
(Rubin & Daniels-Beirness, 1983), showed moderate
stability. Comparable longitudinal studies for typi-
cally developing children show considerably less
stability for sociable forms of behavior but substan-
tial stability for those children who exhibit higher
levels of withdrawn or aggressive behavior during
early childhood (Howes & Phillipsen, 1998; Rubin,
Hymel, & Mills, 1989). Relatedly, longitudinal stud-
ies of the peer relationships of young children drawn
from at-risk groups, such as children in Head Start,
or from clinical populations such as children with
behavior disorders, have also revealed a pattern not
only of more problematic peer relationships but of
relatively high levels of stability of those problem
behaviors over time (Campbell, 1995; Campbell,
Shaw, & Gilliom, 2000; Webster-Stratton & Reid,
2004). The high levels of stability for even sociable
forms of peer interaction by children with mild de-
lays found in this study may yet be another indicator
of their unusual pattern of social behavior. As re-
vealed in this study, not only are patterns of devel-
opmental growth over time modest at best, but also
children do not appear to be able to make substantial
changes in that pattern relative to other children with
mild developmental delays. Moreover, as indicated,
positive and negative social behaviors are highly
correlated with one another at both time points and
are consistent with the high level of conflicts ob-
served for this group of children (Guralnick et al.,
1998).

For the entire sample, none of the child or family
variables were associated with children’s peer in-
teractions at time 1 and were not predictive of peer
interactions at time 2 after accounting for children’s
initial levels of peer interactions. Perhaps the lack of
association in time 1 reflects the poor organization
(e.g., limited group play) and low level of peer in-
teractions evident in preschool/kindergarten-aged
children with mild developmental delays. In support
of this interpretation, separate analyses for the high
and low initial interaction subgroups at time 1 re-
vealed that the cognitive/language composite was
significantly associated with the peer interaction
composite, but only for the initially high interactors.
However, over time, as peer interactions for the low
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subgroup increased, the cognitive/language com-
posite as well as measures of externalizing behavior
and family risk became correlated with children’s
peer interactions, accounting for over 25% of the
variance at time 2. It is important to point out that the
peer interactions of the initially low interaction
subgroup in particular were far less stable than those
of the child and family composites, providing an
opportunity for this influence to be realized over
time as these children’s peer interactions increased
and became more organized. Of note, externalizing
behavior accounted for significant variance after
controlling for children’s cognitive and language
levels, as children with higher levels of externalizing
behavior engaged in more extensive play with peers.
Although somewhat counterintuitive, this finding is
consistent with the overall poor quality of the play of
children with developmental delays. Recalling that
children in the clinical range for behavior problems
were excluded from this sample, the level of exter-
nalizing behavior likely corresponds to a higher level
of assertiveness, albeit often negative in form.

With respect to family factors at time 2, children
whose families were at lower risk as indicated by
stress and support had higher levels of peer inter-
actions, even after accounting for child characteris-
tics. This finding for observational measures of peer
interactions confirms previous findings for broader
measures of social competence (Guralnick et al.,
2003). As noted earlier, many mechanisms have been
suggested through which low family risk can exert
influence on children’s peer relationships (Guralnick
& Neville, 1997; Ladd & Pettit, 2002) and should be
incorporated as part of any comprehensive inter-
vention program. The high stability of both family
and child characteristics measures over time sug-
gests that these factors gradually exert their influ-
ence as children’s peer interactions develop.

Finally, parents arranging peer play opportunities
for their child was unrelated at any time to children’s
peer interactions. Although a positive influence of
parent arranging has been obtained for typically
developing children (Ladd & Golter, 1988), this does
not appear to be the case for children with delays,
despite the fact that mothers substantially increased
arranging from time 1 to time 2. For these children,
increased parent arranging may turn out to be a
necessary but not sufficient condition to promote
their children’s peer relationships, as considerable
knowledge and skills specific to this domain of de-
velopment may be required as well (Guralnick et al.,
2003).

A number of issues must be considered in inter-
preting these findings and understanding their lim-

itations. As noted earlier, this sample of children
with mild developmental delays excluded those
with significant behavior problems. Recent research
indicates that about 25% of children with develop-
mental delays within the cognitive range of those in
our sample are likely to exhibit clinically significant
behavior problems and that there is considerable
continuity over time (Baker, Blacher, Crnic, &
Edelbrock, 2002; Baker et al., 2003). Our sample also
consisted of a high proportion of intact families in-
terested in improving their child’s peer-related social
competence. At the same time, it should be noted
that the vast majority of young children with mild
developmental delays exhibit peer competence dif-
ficulties (Guralnick, 1999b). In addition, selecting
children only from inclusive programs initially may
have resulted in including more children with less
severe difficulties. Of note, however, playgroups
used for evaluation contained only typically devel-
oping children, thereby increasing the similarity in
the social composition of the school and testing en-
vironments. We also did not examine gender differ-
ences because of the relatively small number of girls
in our sample. Given the complex gender patterns
evident for typically developing children (Rubin
et al., 2005; Underwood, 2004), future work on gen-
der differences that is conceptually grounded is
certainly warranted.

Another important issue to consider is that chil-
dren’s peer interactions were evaluated in only one
situation; that is, with a small group of unfamiliar
typically developing peers in an unfamiliar setting.
This certainly poses a considerable challenge for
children with mild developmental delays, especially
given the demands of a peer group entry task. A
different pattern may have emerged under less de-
manding circumstances. Nevertheless, as discussed
earlier, correspondingly low levels of peer interac-
tions, including group play, are evident in many
different settings for children with mild develop-
mental delays.

In summary, in this first longitudinal study of the
peer relationships of young children with mild de-
velopmental delays across the transition between the
preschool/kindergarten and early elementary peri-
ods, we found only modest increases in children’s
peer interactions but considerable intraindividual
stability. Over a 2-year period, based on initial levels
of peer interactions, two subgroups of children
demonstrated different patterns of change with only
the low interactors increasing interactions with peers
over time. Positive and negative peer interactions
were highly intercorrelated with one another, and
stability occurred for sociable as well as nonsociable
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and problematic aspects of peer interactions. This
latter pattern is quite different from that found for
typical, at-risk, or other clinical samples, and appears
to be an indicator of the poor organization of chil-
dren’s peer-related social behavior. In addition, child
and family factors, although associated concurrently
with children’s peer interactions at the second time
point for the entire sample, did not contribute to the
prediction of children’s peer interactions from the
first time point over and above children’s initial level
of interactions with peers. Consequently, children’s
levels of peer interactions during the early childhood
years serve as the primary means of identify-
ing children in need of more intensive intervention.
Future work will determine whether this low inter-
action group is more responsive to intervention in
view of the more rapid changes in peer interactions
they spontaneously display over time. Taken to-
gether, these results provide additional insight into
the nature of the peer competence problems experi-
enced by children with mild developmental delays
and further emphasize the need for comprehensive
interventions.
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