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Abstract. Th e p urp ose of th is study was to examine th e relationsh ip between
different setti ngs for young children 's play behaviors with peers. Forty-one
chi ldre n from 2 to 5 years of age (twenty-one 2-and 3-year-olds and twenty 4- and
5-year-olds) enrolled in three chi ld care programs participated in this study . Th e
chi ldren were video taped for five minutes each on fourdifferent days, both indoors
and outdoors (tota l of40 minutes). Th e A ssessm ent Profile for Early Chi ld hood
Programs desc ribed the qu al ity of the child care program, and additional
measures desc ribed the playground setting. Chi ldren's play behaviors were
categorized using the Parten-Smilan sky Sc ale, which com bines social pl ay catego
ries and cognitive play categories into 16 categories of peer interaction. Result s
showed that the children were more likely to engage in the most complex form of
peer play (i.e., interactive dramaticplay) outdoors than indoors. In outdoor pl ay,
the older agegroup was more likely to interact with peers than was th eyounger age
group . Th e outdoor playground offered older preschoolers particular types ofplay
experiences (i.e., fun ctional play and dramatic play) more readily than th e
classroom. These findi ngs rein force the importan ce of both the indoor and th e
outdoor env iron ments for promoting more complementary play behaviors and
peer in teractions.

During the preschool years, children spend
long periods of time in play with others.
Peers are important social agents in young
children's development and learning. In
teractions with peers offer unique contribu
tions to the growth of social and emotional
competence,to the acquisitionofsocial skills
and values, and to the development of the
capacity to form relationships with others
(see Berndt & Ladd, 1993). Early childhood
programs are one of the primary settings

This research was supported by fund s from the
Iowa State Un iversity Colle ge of Family and Con 
sume r Science Deve lopmen t Fund. Th is st udy was
sub mitted by the firs t a uthor to the Gr aduate
College, Iowa State University, a s parti al fulfill 
ment for the requi re ments of a Doctor of Philoso
phy degree.

where young children meet peers, learn
social skills, and form peer relationships.

Recent research on children's play seeks
ways to promote peer interactions in edu
cational settings (Dempsey & Frost, 1993;
Howe, Moller, & Chambers, 1994; Lamb,
Sternberg,Knuth,Hwang,& Broberg, 1994;
Pe trakos & Howe , 1996 ). Influences of the
environment on children's play behaviors
and development have been stated theo
retically (Lewin, 1931; Piaget, 1962;
Vygot sky, 1967 ) and investigated empiri
cally (Hart , 1993; Wachs, 1985 ; Wohl will ,
1983 ). For example, Lewin (1931) pro
posed a rationale for emphas izing the eco
logical features of the physical environme nt
that affect social interaction . Although
children move in and out of certain envi-
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ronments, the influence of a particular en
vironment potentially remains with the
child, since the interactions of children
have been affected by that environment.
How the child interacts with people-as
well as with objects-is greatly affected by
sit u a t ion al and envir on ment a l factors.
Lewin claimed that behavior (B) is a func
tion of the interaction between the person
(P) an d the environment (E) : B = [(PE).
The reasoning behind this approach is that,
by understanding how children interact
wit h the envir onm ent and persons within
that environment, we can understand how
the envir onment promotes children's play
behaviors wit h peers . In this regard,
children's play behaviors with peers can be
evalu ated by focu sing on specific aspects of
the play environment.

A number of studies have investigated
the physical play environment that influ
ences children's play behaviors with peers
as both discriminative st imuli and rein
forcers. Most ofthese studies have focus ed
on peer interactions in the preschool class
room setting: 1) the physical arrangement
of materials and learning centers (Howe et
al., 1994; Petrakos & Howe, 1996), 2) the
design and organization of classrooms
(Field ,Masi , Goldstein, Perry, & Parl, 1988;
Howe s & Rubenstein, 1981 ), and 3) the
quality of program (Lamb et al. , 1994;Teets,
1985). For example, Petrakos and Howe
(1996) found that dramatic play centers
designed for groups facilitated social inter
actions by allowing children to focus on
each other (e.g., double seating in the train)
a nd to engage in complementary role play
(e.g., ticket seller and buyer). Relatively
few studies have examined how the out
door play environment influences children's
play behaviors with peers (e.g., Frost, 1986;
Hart, 1993; Hartle , 1996; Henniger, 1985;
Ladd, P rice, & Hart, 1988). Studies of
outdoor play have demonstrated that out
door playgrounds stimulate as much or
more socia l playas indoor environme nt s do
(H ar tle, 1996; Henniger, 1985), and that
play activities enhance indoor classroom
learning (Har t, 1993). For example, on the
outdoor playground, slides, sandboxes, and

large toys designed for several children to
use together facilitate children's peer play
by allowing the children to talk with and
physically contact each other (Wor tham &
Wortham, 1989). The nature of the outdoor
play environment offers unique opportuni
ti es for continued exploration of peer rela
tions in relatively unconstrained ,
child-directed socia l environments (H ar t,
1993). However, these stu dies overlooked
the pos sibility that the quality of the
outdoor envir onment m ay h ave an im por
tant role in influencing children 's peer
play. Thus , it is necessary to con sider the
contextual features of the outdoor envi 
ronment, a s we ll a s t he cla ssroom env i
ronment, by me asuring the indep enden t
quality of children's indoor and outdoor
play environments.

Several empirical stu dies h ave dem on
st rat ed that each play environment (class 
room and playground)influences children 's
play behaviors in different ways (Green ,
1933; Henniger, 1985 ; Pack , 1995; Sanders
& Harper, 1976; Tizard, Philps, & Pl ewi s ,
1976a, 1976b). For example, while func
t ional play such as swinging, climbing, and
running wa s facilitated by outdoor play
environme nts, constructive play a nd pre
tense play were more often fostered by
indoor settings (Hartle & J ohnson, 1993).
Adults in these studies gave less informa
tion and made fewer suggest ions to chil
dren in outdoor versus indoor environments,
and there were fewer verbal initi ation s
outdoor s from both adults to children and
childr en to adult s. The outdoor play envi
ronment appeared to facilitate more fan
tasy play in older children than in younger
children (Sanders & Harper, 1976). The
indoor play environme nt seemed to pro
mote more constructive play for children
overall and more dramatic play for younger
children (Hennigar, 1985).

Based on previous studies, the pu rp ose
of this st udy was to examine different ef
fects of the indoor and outdoor settings on
the peer play of younger and older pre
schooler s. The second purpose ofthe st udy
was to determine the influen ce of each play
envir onment on children's play behavior s
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with peers in different ways.
Taken together, these studies present

several methodological limitations. First,
previous researchers did not consider the
contextual features of each setting (i.e. ,
quality ofindoor and outdoor environments)
in their studies (e.g., Green, 1933; Henniger,
1985; Tizard et al., 1976a, 1976b). Accord
ing to ecologically oriented psychologists,
the interactive social context elicits and
organizes certain kinds of behavior. The
kinds of behavior that are elicited depend
upon the characteristics of that setting.
Thus, it is possible that indoor and outdoor
play environments for children differ in
quality and play opportunity. Research is
needed to consider the contextual features
of each setting to better understand the
relationship of these play environments.

In addition, contextual factors ofcenters
(e.g., facilities, equipment, amount of pro
gram structure) have been compared, since
these factors are likely to affect the children
in centers (e.g., Clarke-Stewart, 1984). The
contextual factors are also related to qual
ity of program, such as physical space, cur
riculum, caregiver-child interactions, indoor
and outdoor play spaces, materials and ac
tivities, and health and safety. These fea
tures of the center environment have been
measured by the Early Childhood Environ
ment Rating Scale (Harms & Clifford, 1980)
or the Assessment Profile for Early Child
hood Programs (Abbott-Shim & Sibley,
1992). Thus, assessment of the quality of
child care centers may provide more infor
mation about how the play environment of
each center differently influences children's
peer interactions.

Second, rather than relying on a single
assessment approach, several researchers
have recommended using multimethod,
multisource, and multisetting information
to obtain a comprehensive assessment of
young children's peer interactions (e.g.,
Achenbach, McConaughy, & Howell, 1987;
Brown, Odom, & Holcombe, 1996). These
more detailed examinations of peer inter
actions allow investigators to better under
stand the variables that explain the
similarities and differences in children's

social responding (e.g., behavioral differ
ences exhibited in various settings or with
different people) (Brown et al. , 1996). More
research is needed to examine the effects of
different settings (i.e., classroom and out
door playground) on the same group of
children's play behaviors with their peers.
Finally, it has been common practice for
researchers to combine behavioral data
gathered from both indoor and outdoor play
settings for analyses. These analyses over
look the effects of repeated measures analy
ses on children's behaviors, although the
same children were observed in two differ
ent settings-classroom and playground
(e.g., Henniger, 1985; Tizard et al., 1976a,
1976b). Without using repeated measures
analyses, there is a substantial increase in
error variance, since the effect of child
differences becomes a source of the vari
ance. Research is needed to consider the
influence of the repeated measures effects
due to child differences, and to obtain more
representative explanations of the differ
ences between children's play behaviors
with peers in the classroom and on the
playground.

The present study was designed to con
sider the contextual features of each set
ting and assess the quality of the child care
center, in order to understand how the play
environment of each center differently in
fluences children's peer interactions. The
researchers also examined the effects of
different settings (i.e., classroom and out
door playground) on the same group of
children's play behaviors with their peers.
Finally, in the present statistical analysis ,
each child was observed four times, one
time per child on each of four different
days. The models used accounted for this
repeated measures structure by using each
child as a natural blocking unit, with four
repeated measures ofeach behavior on each
child.

Method
Participants
The participants were forty-one 2- to 5
year-old children (i.e ., twenty-one 2- and 3
year-olds and twenty 4- and 5- year-olds)
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enr olled in three child care programs lo
cated in a midwestern university commu
nity of 50 ,000. In child care center A, the
participants were 8 (5 girls, 3 boys) 2- and
3-ye ar -olds (M =36 months, SD =1.97 ), and
8 (5 girls, 3 boys) 4- a nd 5-year-olds (M =57
months, SD = 2.25). In child care center B,
the participants were 6 (1 girl, 5 boys) 2
and 3-year-olds (M =44 months, SD =1.68),
and 8 (3 girls, 5 boys) 4- and 5-year-olds (M
= 59 months, SD = 2.24). In child care
center C, t he participants were 7 (4 girls, 3
boys) 2- and 3-year-olds (M = 43 months,
SD = .71 ), a nd 4 (2 girls, 2 boys ) 4- and 5
ye ar -olds (M = 54 months, SD = 1.03 ).
Overall, the 2- and 3-year-olds ranged in
age from 25 to 50 months (M =41 months,
SD = 5 months ); the 4- and 5-year-olds
ranged in age from 48 to 69 months (M =57
months, SD = 5 months). There were 35
European-American children and 6 Asian
childr en represented across the three child
care centers.

Quality of Programs
Quality of child care program. The

Asse ssment Profile for Early Childhood
Programs (Abbot t-Sh im & Sibley , 1992)
wa s used to describe the activities, organi
zation, and overall quality of each child
care classroom environment. The research
version is an observation checklist designed
for assessing the day-to-day quality of care
provided to children, and is consist ent with
t he National Academy of Early Childhood
Programs' Accreditation Criteria. This in
strumen t includes 87 dichotomous items
that m easure classroom materials and
cla ssroom arrangement, the activity plans
an d the var iety of act ivit ies, multicultural
awareness, var iety of teaching strategies,
independent learning and individualiza
tion, teacher attitudes, and child assess
ment. Cor relat ion ofthe Assessment Profile
with the Early Childhood Environment
Rating Sca le (H arms & Clifford , 1980 )
r anged fr om .74 t o .78, with a median of .74
(Scar r , Eisenberg, & Deater-Deckard,
1994). The Asses sment Profile was de
signed for indoor u se only.

Each classroom was r ated sim ult a-

neously and independently by the fir st au
thor, and by a graduate student who was
unaware of the research obj ective s.
Intercoderreliability wa s es t ablished mini
mally at 92% for all three centers befor e
data collection began. Intercoder reliabil
ity of the Assessment Profile between the
two raters was calculated with the follow
ingformula: l-[(number of Observer Ajudg
ments-number of Observer B judgeme nts)/
(number of Observer A judgments + num
ber of Observer B judgment s)] (Emmer &
Millett, 1970). The reliability of t he As
sessment Profile was .94 for child care
center A, .98 for child care center B, and .96
for child care center C.

Quality of ch ild care playground . The
outdoor play environment was evaluate d
for complexi ty and va riety of equ ipment
and materials, and for the number of play
spaces per child, by using the protocols
presented by Kritchevsky, Prescott, and
Walling (1969). Complexity was coded into
simple, complex,or super units, and weights
were assigned to each unit a s sim ple
(weighte I ), com plex (weighte d) , and su per
(weigh te B). A simple unit ha s "one obvious
use and does not have subparts or a juxt a
position of material s which en able a child
to manipulate or improvise" (Krit che vsky
et al. , 1969, p. 10). Examples of simple
units are swings, a jungle gym, and tr i
cycle s. A complex unit has "sub-par t s or
juxtaposition of two essentially different
play materials which enable the chi ld to
manipulate or improvise" (Krit chevsky et
al., 1969, p. 10). An example is a sand area
with play materials (such as pails and shov
els ). A su per unit ha s "one or more addi
ti ona l play materials (i .e., three or more
play materials juxtaposed )" (Krit chevsky
et al., 1969, p. 10). Examples are a sandbox
with play material s and water, a jungle
gym with movable climbing boards , and a
blanket. The weigh tings reflected the num
ber of children that each unit could accom
modate. For example, if the playgr ound
has 6 riding vehicles , 1 jungle gym with
boards, and 1 sand area with play materi
als and water, the number of weighted play
spaces would be 6, 4, and 8, respectively.
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The weighted frequencies for each play
unit were summed and then divided by the
number of children present to create a
score for play spaces per child. This num
ber represents the potential number of play
choices available to a child at a given out
door playtime. Kritchevsky (1967) recom
mended that a minimum of2.5 play spaces
per child always be available. Prescott
(1981) argued that good space for free se
lection time required 4 to 5 play spaces per
child . In addition, the play environment
was evaluated for variety; that is , how
many different types ofmaterials and equip
ment were available. A variety score was
created by summing the number of differ
ent types of available activities.

The complexity, variety, and number of
play spaces per child for each playground
was evaluated by videotaping at two differ
en t times: before the children entered the
playground (t ime 1) and 10 minutes after
the children entered the playground (t ime
2). Each playground was rated for each
measure by the same individuals as above,
using written listings ofoutdoor playground
equipment and materials from one day of
videotaping. Intercoder reliability between
the two raters was calculated with the
following formula: (t he proportion of ob
served agreements - the expected propor
tion of agreements )/(l - the expected
proportion of agreements) (Kotz, Johnson,
& Read, 1988). Intercoder reliability, mea
sured before the children entered the play
ground and 10 minutes after they began
playing on the playground, was 1.00 and
.94 for the playgrounds, respectively.

Tea cher Questionnaire. Teachers com
pleted a brief questionnaire that reported
their highest level of education, current
teacher licensure, and teachingexperiences.
Two teachers were high school graduates,
one teacher had an associate's degree, two
teachers had bachelor's degrees, and one
teacher had graduate credits beyond a
master's degree. Three teachers in the
programs had no teacher licensure, one
teacher had elementary teacher licensure,
one teacher had a substitute teacher li
cense, and one teacher had both K-6 licen-

su re and pre-kindergarten-kindergarten
licensure. The three teachers of the 4- and
5-year-olds had the most years of teaching
experience, with a range of6 to 11 years of
teaching young children. One of the teach
ers of the 2- and 3-year-old age group had
15 years of teaching experience, and the
other two were in their first year of teaching.

Instruments
The Parten-Smilansky Play S cale .

Children's play behaviors were categorized
using a modified form ofthe ne sted Parten
Smilansky Play Scale (Rubin, Watson, &
Jambor,1978). This scale combines soci al
play categories (i.e., solitary play, parallel
play, group play) with cognitive play cat
egories (i.e., functional play, constructive
play, dramatic play, games with rules ).
These categories were collapsed into three
social play categories (i.e., solitary play,
parallel play, interactive play) and three
cognitive play categories (i.e., functional
play, constructive play, dramatic play)(e .g.,
Dunn & Herwig, 1992; Pellegrini, 1984).
Therefore, the nested social-cognitive play
scale consists of 9 play categories : a ) soli
tary-functional play, b) solitary-construc
tive play, c) solitary-dramatic play, d)
parallel-functional play , e) parallel-con
structive play, f) parallel-dramatic play, g)
interactive-functional play, h ) interactive
constructive play, and i ) interactive-dra
maticplay (seeTable 1). Anonplaycategory
was included for behaviors lacking the char
acteristics identified in the social-cognitive
play categories. The set of categories did
not represent a hierarchy of the play be
haviors.

Procedures
Each child was observed on four different
days, both in the child care cla ssroom and
on the playground. For example, a child
was videotaped for 5 minutes in the class
room during free play, and again for 5
minutes on the playground the same day.
Each of the four sets of classroom and
playground observations was recorded on
separate days during the summer. The
preschoolers were videotaped in random
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order based on their birthday (i.e., starting
with the birthdays beginning in January),
attendance, and on their willingness to
participate on a given day.

The target child wore a wireless micro
phone on her collar and a small animal
shaped backpack, contai ni ng a lightweight
tr ansmi tter, during the videota ping. The
wireless transmission sys tem detected the
speech ofthe target child and of individuals
nearby, while a vid eo camera eqiuipped
with a zoom lens recorded from a distance.
The researcher carried a list of names of
children to be observed. After locating a
target child, the researcher approached the
child and asked whether she would like to
make a movi e with her monkey (backpack).
Each child was filmed for more than the
minimum 5 minutes, to permit each child to
resume play after putting on the backpack;
thus, coding began after the first few sec
onds of each videotaping se gment had
lapsed.

In preparation for peer play coding, a

number code and time was superimposed
on all videotapes, using a date and time
generator. An audiotape provided tim e
sign als to record behavior and interaction
categories every 20 seconds for the 5-minute
observation period. There was a one-minute
interval lapse after every 20-second inter
va l of videotaped observations, to all ow
time to record childre n's play beh aviors
and peer interactions.

Videotapes of play behaviors with peers
were evaluated using a time-sampling pro
cedure (i.e., r ecording behavior at prede
termined time interval s) for interactions
occurring during the 20-second time inter
val. Reliability for the coding of the play
behaviors wa s obtained by randomly se
lecting two children's vide otap es from each
age group at each child care center. Using
30% of the videotapes, children's play be
haviors with peers were coded by two ob
servers for 40 minutes per child, u sing the
Parten-Smilansky Scal e (i.e., 20 minutes
indoors and 20 minutes outdoor s).

P lay Beh avior

Soli tary-funct ional play

Table 1
Definit ions of Play Behavior

Defin it ions

Wh en the player engages in rep etit ive or active physical movement a lone

So lit a ry- const r u ct ive play Wh en the pl ayer cr eates or constructs something else

Solitary- dramatic play

Pa rall el -funct ion a l play

When the player perfor ms fan ta sy actions and/o r vocal izes a lone

Wh en two or more players engage in the sa me, si mil ar, or different
rep etit ive ph ysical movem ent in the sa me genera l location , but t here is no
compleme nta ry action or vocaliza tion

Pa ralle l-constructive pl ay Whe n t wo or more players crea te or construct th e sa me, si mi la r , or
diffe ren t product s in the sa me general location, but there is no
com pleme ntary action or vocalization

Parallel -dramatic pl ay Wh en two or more players en gag e in the sa me, si mi la r, or diffe re nt
fa n tasy activities in th e sa me ge neral loca tion , bu t t he re is no
complemen ta ry act ion or voca lization

Interactive-fun ctional play Whe n two or more players engage in complem enta ry repetitive or active
physical movemen ts

In teractive-constructive play Wh en t wo or more players crea te or construc t someth ing toge ther

In teract ive-drama t ic play When two or more players engage in compleme ntary fa ntasy actions or
vocalizations and role playing

Nonplay category Beh avior s a nd ac tivi ties that lack the characteristics of the socia l
cognitive ca te gories identified ab ove
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For the Parten-Smilansky Scale, 4 days
of the 5-minute videotaped observations
for both indoor and outdoor play (a total of
20 minutes indoors and 20 minutes out
doors per child) were divided into 20-sec
ond intervals for purposes of further
analysis. Thus, the child's behavior was
coded for every 20 seconds ofthe 20-minute
observation period; that is , for sixty 20
second intervals in the classroom and sixty
20-second intervals on the playground. Play
behaviors were coded as present (1) or ab
sent (0) within each interval. When two or
more behavior categories occurred for ap
proximately equal amounts of time, the
more complex category was coded. For
example, interactive-dramatic play was
considered to be the most complex play
category, followed in descending order of
complexity by interactive-constructive
play, interactive-functional play, paral
lel-dramatic play, parallel-constructive
play, parallel-functional play, solitary
dramatic play, solitary-constructive play,
and the solitary-functional play and
nonplay categories.

Before the actual data process began,
interobserver reliability was 94%, using
the following formula: (the proportion of
observed agreements - the expected pro
portion of agreements)/(1 - the expected
proportion ofagreements) (Kotz et al., 1988) .
Interobserver reliability was computed by
Kappa statistics across the settings, age
groups, and child care centers. Kappa
values were .89 , .91 , .89 for the setting, age
groups, and child care centers, respectively.
Kappa values ranged from .89 to .93, with
a mean of .91 per play behavior category.

Statistical Analyses
Before beginning more complex data analy
sis, univariate analyses were employed to
evaluate the distributions of the dependent
variables (the 9 variables of the Parten
Smilanksy Scale). All dependent variables
displayed a skewed distribution, with rela
tively few scores falling at the higher end of
the distribution. Therefore, each depen
dent variable was dichotomized. If a peer
interaction was present, a score of 1 was

assigned, and a score of 0 was assigned for
the absence of that form of peer interaction.

When the dependent variable can have
only two values and the model contains
either categorical or continuous indepen
dent variables (or a mix of categorical and
continuous variables), it is appropriate to
use logistic regression rather than analysis
of variance, least-squares regression, or
related linear models methods, because
such least-squares methods were not de
signed for use with categorical dependent
variables. Unlike some other alternative
ways of dealing with a nonnormal depen
dent variable, logistic regression has the
advantage of being a modeling technique
that allows the present study to explain in
depth how the patterns of observed varia
tion in the outcome measures are st ruc
tured by the set of predictor variables.

The estimated logistic regression coeffi
cient (b) is interpreted as follows. If the
estimated logistic regression coefficient is
positive, then the probability of occurrence
ofthe event, as measured by the dependent
variable, is increased for that value of the
independent variable relative to other val
ues of the independent variable. If the
coefficient is negative, then the probability
that the outcome of the event with the
negative coefficient will occur is decreased,
compared to the average effect across all
outcome categories. The significance of
each term in the model is evaluated by the
Wald statistic, which has a chi-square dis
tribution and is equal to the square of the
ratio of the estimated coefficient (b) to its
standard error (se): X2 = (b/se)".

Nine equations were analyzed for each
of the nine categories of the Parten
Smilansky Scale. It is reasonable to set the
alpha (Type I error) level at .05 to test for
significance within each model, because si
multaneous comparisons of the effects of
the independent variable were conducted
within each model for a given dependent
variable; when comparisons are made across
the dependent variables, however, the
Bonferroni correction should be used to
adjust the protected level of significance to
.05 by using a significance criterion of alpha
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= .05/9 = .0056 for t he nine P arten
Smilanksy play behavior outcome measures
when comparisons are made across the de
pendent variables.

Main effects were incorporated into the
prediction model for each ofthe nine depen
dent variables for the factors of setting
(indoor vs . outdoor), age group (2- and 3
year-oIds vs . 4- and 5-year-olds), child care
center (Center A, Center B, and Center C),
and child differences. Our mod els were
estimated so that the effect of each child
care center was compared to the average
effect of all three child care centers. The
child difference variable was used in each
model as a blocking effect to adjust for
repeated measures on each child, since each
child was observed on four different days , to
avoid representing one child as four differ
ent children . The number of degrees of
freedom for analyzing the effect ofthe child
variable was 37, due to complex linear de
pendencies in the structure ofthe data . The
number ofobservational units for each model
consisted of 328 play episodes (41 children
x 4 different days x 2 dichotomous values).
The statistical interaction terms added to
these model s were setting by age, setting by
child care center, and setting by age group
by child care center.

Res ults
Qu al ity ofPrograms
The Assessment Profile for Early Child
hood Programs observational measure was
used to understand how the quality of the
cl assroom en vir on m e n t influence s
children's peer interactions. The results
showed that the total score for quality of
child care classrooms ranged from 42 to 68
(see Table 2). This finding indicates that
all three program s were lower quality for
both the younger and the older age gro u ps .

The Kritchevsky protocols were used to
assess how the quality of the outdoor play
environment influences children's peer in
t eractions. The re sults revealed that once
children and teachers were present on the
playground (time 2), teachers were not likely
to modify the outdoor play envi ronment
(see Table 3). The ratios of outdoor play
space per child for each child care center
were 1.06, .71, and 1.78, resp ectively. The
playground environments did not provid e
eithe r sufficient play space per child for
children (Kr it che vs ky, 1967 ; Prescott ,
1981), or complexity and variety of equip
ment. There are inconsistent patterns for
complexity and number ofplay spaces acro ss
the centers . Complexity is hi gher for Cen 
ter A, while the number of play spaces is

Table 2
Rating S cores and Percent on A ssessment Profil e for Early Chi ldhood Programs by Age Group

Total It ems" Cen te r A Ce nter B Ce n te r C

S ubsca le 2/3 yea rs 4/5 years 2/3 years 4/5 yea rs 2/3years 4/5yea r s

Learnin g
enviro nment 17 5 7 11 14 10 12

(29%) (41%) (65%) (82%) (59%) (70%)
Scheduling 15 9 11 14 14 13 6

(60%) (73%) (93%) (93%) (87%) (40%)
Cu r r icu lum 22 11 13 7 14 15 13

(50% ) (59%) (32%) (64%) (68%) (59%)
In teracting 15 9 12 8 15 14 11

(60 %) (80%) (52%) (100%) (93% ) (73%)
Individ ual izin g 18 8 9 9 11 6 5

(44%) (50 %) (50%) (61%) (33 %) (27 %)
Total score 87 42 52 49 68 58 47

(48%) (60%) (56%) (78 %) (67%) (54%)
a = Tot al poss ibl e scores.
Note . Ea ch pe rcent in eac h s ubscale is ca lculated by the ra t io of ra w scores to tota l it em s.
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higher for Center C, although the quality is
similarl y low across all three centers.

Differences in Play Behaviors With Peers
The primary findings from applying the
logistic regression analysis for assessing
sp ecified main effects and statistical inter
action components to the models for each of
the Parten-Smilansky play categories are
summarized in Table 4. The counts and
percentage for the play categories across
the primary variables (i.e., indoor vs. out
door;younger vs . older age group; A, B, and
C child care center) are presented in the
Appendix.

For the Parten-Smilansky Play Scale,
logistic regression was used to examine the
effect of setting (indoor vs. outdoor), age
group (2- and 3-year-olds vs . 4- and 5-year
old s), and child care centers (Center A,
Center B, and Center C) on the nine play
categories. Solitary functional play, paral
lel functional play, and interactive dra
matic play of the nine play behavior
categories were significant beyond the p <
.05 level (see Table 4). In logistic regres
sion , the coefficient for an independent
variable, such as "setting," can be inter
preted as an odds ratio of the relative like
lihood of two different outcomes of play
behaviors.

In the solitary functional play model,
there were significant statistical interac
tion effect s of setting and age group, and of
set t ing with age group and child care cen
ter. The 4- and 5-year-old age group was
more likely than the 2- and 3-year-old age
group to be engaged in solitary functional
play outdoors (b = 1.35, p < .05). This
means that, when the set t ing changes from

indoors to outdoors, and when comparing
the older age group children to the you nger
age group children, the likelihood of soli
tary functional play increases by a rate of
1.35 times. By exponentiating the Naperian
base ofthe logarithm (2.72) by the value of
the coefficient estimate (that is , by raising
2.72 to the power of 1.35), we can conclude
that the likelihood of solit ary functional
play is about 3.86 times as high in the
outdoor setting and in the presence of older
children. In addition, the 2- and 3-year-old
age group in Center A wa s more likely to be
engaged in solit ary functional play out
doors than the average across all three
centers (b =-1.64, p < . 05).

There were significant main effects for
setting and child care centers in the paral
lel functional play model. The value of the
estimated coefficient for the effect of set
ting on parallel functional play is 1.81 (b =
1.81; p < .0001). This means that when the
setting changes from a (indoor) to 1 (out
door ), assuming that the other indepen
dent variables remain the same , the
logarithm of the odds ratio of parallel func
tional play occurring increases by 1.81 com
pared to the alternative outcome of no
parallel functional play. Exponentiating
2.72 to the power of 1.81 , we can conclude
that the outdoor setting results in about 6.1
times as great a frequency of parallel func
tional play compared to an indoor setting,
after adjusting for the effects of the other
components of the model. The child care
centers showed a significant average effect
on parallel functional play (p < .05). In
particular, children in Center A were sig
nificantly more likely to be engaged in
parallel functional play than the average

Table 3
A verage Scores for Variety and Complexity ofEquipment and Mat erials , and Play

Space per Child, at Two Tim es on One Day at Each Child Care Center
Cente r A Cente r B Ce nte r C

Com plexity
Variety
Ratio of pl ay space per child

No te . N = 6 obse rva tion s.

Time 1
37

8
o

Time 2
36

8
1.06
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Time 1
24

9
o

Tim e 2
24

9
0.71

Time 1
25

8
1.25

Tim e 2
25

9
1.78



SHIM, HERWIG, AND SHELLEY

across all three centers (b =3.47, p < .05).
Exponentiating the parameter estimate for
the Center A effect (3.47) results in a value
of about 32.2, indicating a much higher
estimated rate of parallel functional play
in Center A compared to the three centers
on average. There also was a significant
effect of the statistical interaction of set
ting and age group on parallel functional
play. The 4- and 5-year-old age group was
engaged in more parallel functional play on
the playground than indoors (b = 1.42, P <
.05 ). Exponentiating this parameter esti
mate (2.72 raised to the power of 1.42)
results in an estimate of parallel functional
play being about 4.1 times as likely to occur
among older children outdoors than among
younger children indoors.

In the interactive dramatic play model,
the significant main effect was for set
ting. Children were more likely to be
engaged in interactive dramatic play out
doors than indoors (b =1.01, P < .05) . The

exponentiated result is an estimate that
interactive dramatic play is about 2.75
times as likely to occur outdoors com
pared to indoors. There was also a sig
nificant two-way statistical interaction
of setting with child care center, and a
significant three-way statistical interac
tion of setting with age group and child
care center. Children in Center B were
more likely to be engaged in interactive
dramatic play on the playground than the
average across all three centers (b = 1.66,
P < .05). Through exponentiating this
estimated parameter value, this means
that children in Center B were about 5.3
times as likely as children in other cen
ters to engage in interactive dramatic
play. The three-way statistical interac
tion effect demonstrates that the 2- and
3-year-old age group in Center B was
significantly less likely to be engaged in
interactive dramatic play outdoors than
in the classroom (b = -1.93 , P < .05). The

Table 4
Logistic Regression Predicting the Parten-Smilansky Scale

Solitary Parallel Interactive
Functional Functional Dramati c
~~ ~~ ~~

13 Walda 13 Walda 13 Walda

Setting .45 1.58 1.81 21.35**** 1.01 4.79 *
Child care .14 6.32 .43

Childcare (A) 15.47 .14 3.47 5.94 * -2. 25 .43
Childcare (H ) -11.63 .11 -2.37 .08 1.22 .35

Age 6.53 .03 1.64 .35 -1.76 1.6 3
Child 38 .55 39 .93 25.85
Setting X Age 1.35 4.67* 1.42 4.20 * -1. 15 3.59
Setting X Childcare .28 1.25 5.34

Setting X Childcare (A) .18 .11 .12 .05 -1.01 2.35
Setting X Childcare (B) -.27 .28 -.59 1.15 1.66 5.34*

Setting X Age X Childcare 4.23 .31 4.69
Setting X Age X
Childcare (A) -1.64 4.14* -.46 .24 1.15 1.89

Setting X Age X
Childcare (B) .76 .37 .36 .16 -1.93 4.62*

Constant -5.66 .07 -2.43 6.46 -1.22 .48

-2 Log Likelihood 438.77 454.26 371.07
-2 Log Likelihood 327.07 314.06 303.48
Model Chi-Square 111.70**** 140.20**** 67nO*

"Wa ld Chi-Square has the square of the ratio of the coefficient (/3) to its standard error (sej.It =b/se )"

*p<.05. **p<.0 1. ***p<.OO1. ****p<.OOO1.
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estimated coefficient of -1.93 for the statis
tical interaction of setting, age group, and
Center B indicates that the logarithm of
the odds ratio of interactive dramatic play
occurring decreases by the value of 1.93 in
child care center B (compared to the aver
age for all three centers) for the indoors
setting among 2- and 3-year-old children.

Discussion
The discussion is presented in two parts.
First, the quality of the classroom and
playground environment is discussed, pre
senting the contextual features of the
child care programs. Second, the find
ings of the logistic regression analyses
are discussed as they relate to the differ
ences of children's play behaviors with
peers, indoors and outdoors.

The results of the classroom assess
ment showed that overall quality of the
three child care centers was mediocre for
both age groups in all six classrooms. This
finding is consistent with other studies
where the average quality of child care
programs was only minimally adequate
(e.g., Dunn, 1993; Peisner-Feinberg et al.,
1996). Child care classrooms oflesser qual
ity may interfere with the development of
peer interactions, especially social pretend
play (Howes & Matheson, 1992). The vid
eotapes support previous findings showing
that children who did not have a rich learn
ing environment were more likely to en
gage in less complex peer play. For example,
the children were more likely to be involved
in stacking blocks and making a tower,
moving from place to place in the class
room, running around the outdoor
playspace, or swinging alone. Dunn (1993)
argued that children need an environment
that allows them to explore actively and
interact with materials and peers.

Each of the child care programs in this
study used only one playground for all
children enrolled in the center. At one
center, the playground was shared by all
three age groups simultaneously (i.e., by
toddlers, and by the younger and older age
groups), while the playgrounds oftwo cen
ters were used by both the younger and

older age groups (no toddlers were enrolled).
The outdoor play environment lacked a
variety of equipment (e.g., rockers, climb
ing units, single props) and had a low ratio
of play spaces per child (e.g. , 1.06,0.71 ).

The teachers rarely altered or added to
the complexity and variety of equipment
and materials available either before or
during outdoor play time. These findings
indicate that the teachers did not actively
provide, or plan for, an enriched or respon
sive outdoor play environment for their
preschoolers through the selection and ad
dition ofitems, arrangements, or substances
(e.g., water and paint brushes, tricycles,
wagons, blankets, appliance boxes, side
walk chalk, buckets). Their observed prac
tice is more similar to recess time in
elementary schools (Ladd et al. , 1988;
Pellegrini, 1995), rather than making a
higher quality outdoor play time as an exten
sion of the preschool classroom by adding
challengingand movable play accessories. In
addition, the ratio of play spaces per child at
these centers was insufficient. The current
finding is consistent with the work of Getz
and Berndt (1982), who examined the num
ber of play spaces in a gymnasium and
found low ratios (0.8 and 1.2 ).

Taken together, these identified con
textual features describe the quality of the
environmental influences for children's play
behaviors with peers in this study. These
assessments suggest that teachers ofyoung
children should consider how they can in
crease the quality of the classroom and
playground environments to influence
children's experiences in group settings.

Differences in Play Behaviors With Peers
Differences were found with regard to age.
The older preschoolers were more likely to
show social interest and attention toward
peers than were the younger children. This
finding is consistent with previous research
showing that older children engage in more
peer interactions (Har tu p, 1983; Pellegrini,
1992). In the outdoor playground, older
preschoolers could find particular types of
play experiences more readily than in the
classroom. The older age group was more
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likely to be engaged in functional play (e.g.,
bouncing, shooting, or throwing a basket
ball) and dramatic play (e.g., pretending to
be an animal or a cloud) on the outdoor
playground. These findings are consistent
with the work of Henniger (1985 ), who
found that older children were more likely
to show functional play and dramatic play
on the outdoor playground. Pack (1995)
also reported that the outdoor environ
ment seemed to facilitate functional play.
These findings support the importance of
the outdoor environment in providing chil
dren more opportunities for interactingwith
peers, rather than with adults.

It is noteworthy that the children were
more likely to engage in the most complex
forms of peer play (i.e ., interactive dramatic
play) outdoors than indoors. The video
tapes revealed that the preschoolers en
gaged in more self-oriented social pretend
play outdoors, although the classrooms
tended to offer more teacher-provided dra
matic play materials and equipment. The
playground tended to have play items that
imposed less structure on the children's
play, such as a play house, trees, and a
jungle gym, while the classrooms tended to
have equipment that was more suggestive
of specific play activities, such as trucks,
doll s , and a housekeeping area. The less
structured equipment may encourage chil
dren to engage in more social interaction
with peers in social pretend play (e.g ., Berk
& Winsler, 1995; Hartle, 1996; Petrakos &
Howe,1996). Shin (1994) indicated that on
the outdoor playground children felt freer
to explore the world around them and to
transform the real world into a fantasy
world.

The analyses of the child care centers
showed that the children in one center
were more likely to be involved in interac
tive dramatic play outdoors than in the
classroom, whereas the children at another
center were more likely to be engaged in
parallel functional play. This may be at
tributed to the classroom environment. For
example, the children who did not have
dramatic play materials or equipment in
the classroom were more likely to engage in

dramatic play on the outdoor playground.
Also , the children at another center re
stricted by reduced space and increased
noise level in the classroom may feel free to
act physically (e.g.,jumping, wrestling, roll
ing over) on the playground. Th ese results
support previous findings showing that
the overall quality of the child care envi
ronment influences children's social com
petence and adjustment (e.g., Holloway &
Reichart-Erickson , 1988 ; Phillips ,
McCartney, & Scarr, 1987). It is inferred
that the differences in peer play between
the child care programs are related to the
quality of the classroom environment.

Caution needs to be taken regarding the
transferability of the findings. The child
care programs in this study used only one
playground for all children enrolled, with
out partitioned areas. While this is a typi
cal occurrence in many child care centers, it
may have confounded the effects of child,
age group , and environmental se t t ing. For
example, children's play behaviors in the
classroom were observed in same-age set 
tings, whereas on the outdoor playground
they were in mixed-age settings. Also , the
teachers had only one age group in the
classroom,whereas on the playground there
might have been other age groups present.
Despite the mixed-age outdoor settings,
however, the videotapes revealed that the
preschoolers tended to mingle with their
classmates. Future research is needed to
examine children's peer interactions in
same-age and mixed-age outdoor settings.

Care needs to be exercised in interpret
ing the results of those statistical interac
tions that were significant in these models ,
particularly regarding the role of centers.
When such center-related significant st a
tistical interactions occur, it may be prob
lematic to interpret the main effect that
occurred previous to the statistical interac
tion. For example, the solitary functional
setting x age effect might have been ac
counted for by the setting x age x child care
(A) effect. Such a situation would suggest
that there may be an idiosyncratic se t of
events occurring in the center that caused
the difference to appear. This may create
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difficulties with interpreting model results
for solitary functional play and interactive
dramatic play.

This study investigated only three child
care programs-six classrooms and their
related playgrounds; the settings were of
low quality. Research including more child
care centers representing a broader range
of child care quality is needed to examine
the extent of differences between class
room and playground settings for facilitat
ing children's peer interactions. In addition,
the present stu dy had a large number of
center effects due to age differences; for
example, the youngest age group in center
A was younger than in the two other cen
ters. Future research also should include a
larger number of centers with comparable
age groups to illuminate this confounding
factor. Finally, future studies need to ex
amine how teachers' preparation is associ
ated with children's peer interactions and
program quality.

It should be noted that a multimethod,
multisource, and multisetting information
assessment approach was used in the
present study to obtain a more comprehen
sive understanding ofyoung children's peer
interactions (e.g., Achenbach et al. , 1987;
Brown et al. , 1996). The advantage of a
multisetting assessment ofyoung children's
interactions with peers is the breadth of
information and the multiple perspectives
available for analysis. Detailed examina
tion of peer interactions allows re searchers
to understand better the variables that
explain any obtained similarities and dif
ferences in children's responses (e.g., dif
ferent play behaviors , or different peer
interactions in various settings, or with
different people) (see Brown et al. , 1996).
Second, the present study used a wireless
transmission and an observational coding
system to apply analytic strategies for ob
servational data collected in the classroom
and playground settings. Small micro
phones and lightweight transmitters pro
vided rich verbal records of preschoolers'
play and peer interactions. These techni
cal advances eased the use of videotaping
to obtain behavioral samples, especially in

these naturalistic classroom and play
ground settings (Asher & Gabriel , 1993).
Finally, this study considered the conte x
tual features of each setting (indoor and
outdoor) by measuring the independent
quality of the indoor and outdoor play en vi
ronments for children. It would be prudent
for further investigators to avoid potential
confounds by considering the contextual
features of the environment in which their
data is collected.
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Appendix
Children 's Play Behavior Across Setting, Age Group, and Chi ld Care Center

Setting Age Group Child Ca re Cente r

Play Beh avior In door Outdoor 2/3 ye a r s 4/5 years Ce n te r A Cente r B Ce nte r C

Solitary-function al Play 55 81 87 49 51 53 32
(40.4%) (59.6%) (64.0%) (36.0%) (37.5% ) (39.0%) (23. 5% )

Parallel-functional Play 49 120 99 70 63 57 49
(29.0%) (71.0%) (58.6%) (41.4%) (37.3%) (33.7%) (29.0%)

Interactive-functional Play 151 165 163 153 110 110 96
(47.8%) (52. 2%) (51.6%) (48 .4%) (34.8%) (34.8%) (30.4% )

Solitary-constructive Play 42 2 25 9 16 20 8
(95.5%) (4.5%) (56.8%) (43.2%) (36.4%) (45. 5%) 08.2%)

Parallel-constructive Play 84 12 39 57 32 32 32
(87.5%) 02.5%) (40.6%) (59.4%) (33.3%) (33. 3%) (33 .3%)

In teractive-ronstructive Play 71 19 33 57 23 31 36
(78 .9%) (21.1%) (36.7%) (63.3%) (25.6% ) (34.4%) (40. 0%)

So li t a ry -d r ama t ic Play 3 13 11 5 4 6 6
0 8.8%) (8 1.3%) (68 .8%) (31.3%) (25.0%) (37.5%) (37.5%)

Parallel-dramatic Play 5 5 6 4 1 4 5
(50.0%) (50.0%) (60.0%) (40. 0%) 0 0.0%) (40. 0%) (50.0%)

In teractive-dramatic Play 39 50 39 50 28 30 31
(43.8%) (56.2%) (43 .8%) (56.2%) (31.5%) (33.7%) (34.8%)
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