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This study examined the relations between male and female play partners (PP) and relational (RA) and physi-
cal (PA) aggression in an early childhood short-term longitudinal study (N = 164, Mage = 47.11 months,
SD = 7.37 months). A cross-lagged path analysis was used to examine these relations from Time 1 (T1) to
Time 2 (T2), 4 months after T1, and a multiple group analysis was tested across gender. Results showed that
T1 male PP predicted an increase in PA, T1 RA predicted an increase in female PP, and T1 PA predicted a
decrease in female PP. One path was not equivalent across gender. A post hoc interaction between male and
female PP at T1 on future RA was evaluated.

In the past decade, researchers have made great
strides in understanding gender differences in
aggression. However, this research has not examined
the intersection of gender development and aggres-
sion. Specifically, gender segregated play, which
begins to emerge in early childhood and emphasizes
that the importance of peer relationships is a critical
milestone for children’s development (Maccoby,
1990). Early childhood is also an important time for
the development of aggression, as physical aggres-
sion (PA) is still prevalent and nonphysical forms of
aggression are just developing (Côt�e, Vaillancourt,
LeBlanc, Nagin, & Tremblay, 2006; Crick et al.,
2006). Relational aggression (RA) is the intent to
harm others through the relationship or threat of
removal of the relationship (e.g., exclusion; Crick &
Grotpeter, 1995), and PA is the intent to harm others
through physical acts (Eisner & Malti, 2015). This
study examines the bidirectional relations between
the gender of a child’s play partners (PP) and the
type of aggression a child displays.

The gender-linked model of aggression subtypes
(i.e., the gender informed social information proces-
sing model) is one model that emphasizes the

dynamic relation between the child’s gender, past
peer experiences, and the form of aggression the
child exhibits (Ostrov & Godleski, 2010). This the-
ory is predicated on the social information process-
ing model (SIP; Crick & Dodge, 1994), which posits
that a child has a database of past social experi-
ences that inform processing and decision making
about future social experiences. This is hypothe-
sized to be a cyclical six-step process formed by: (a)
encoding of cues, (b) interpretation of cues, (c) clari-
fication of goals, (d) response access or construc-
tion, (e) response decision, and (f) behavioral
enactment (Crick & Dodge, 1994). The gender-
linked model of aggression subtypes theorizes that
the SIP model is moderated by gender, which is a
socially constructed variable (Ostrov & Godleski,
2010). According to the model, developmentally
salient gender schemas influence a child’s social
knowledge and what cues the child attends to,
interprets, and encodes. Moreover, peer interactions
contribute to gender schemas where gender-incon-
sistent acts lead to more negative responses from
peers than gender consistent acts, which influence
future behavioral enactment (Ostrov & Godleski,
2010). This model has been previously supported
(e.g., Ettekal & Ladd, 2015; Spieker et al., 2012).

Within this framework, social schemas are
shaped by socialization agents whom model gender
appropriate aggressive behavior and contribute to a
child’s database of past experiences (Crick &
Dodge, 1994). In early childhood, PP are important
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socialization agents for gender development and
the development of aggressive behavior (Leaper,
2015; Ostrov & Godleski, 2010). Ostrov and God-
leski (2010) theorize and researchers have found
evidence that RA is the modal or most common
form of aggression for young girls (e.g., Ostrov,
Kamper, Hart, Godleski, & Blakely-McClure, 2014),
and boys exhibit more PA than girls (Card, Stucky,
Sawalani, & Little, 2008). Therefore, it is hypothe-
sized that interactions with female peers will pre-
dict an increase in relationally aggressive behavior,
as female peers will reinforce this behavior, and
interactions with male peers will predict an increase
in physically aggressive behavior, as male peers
will reinforce this behavior.

In Step 5 of the SIP model, the child decides
how to act within their current social interactions,
which leads to Step 6, behavioral enactment (Crick
& Dodge, 1994). A child’s gender schema may play
a role during these stages, where the child decides
whether the behavior is gender consistent. Girls are
more likely to endorse RA as gender consistent,
and boys are more likely to endorse PA as gender
consistent (Giles & Heyman, 2005). Based on the
role of these gender schemas, it is hypothesized that
pathways from female and male PP to aggression
will be moderated by gender. Specifically, male PP
will more strongly predict PA for boys and female
PP will more strongly predict RA for girls. To sta-
tistically examine this effect, the equivalence of
regression pathways in the model will be tested
across gender.

Finally, children receive feedback from their
peer(s) after engaging in an aggressive act (Crick &
Dodge, 1994). This feedback gets transcribed into
gender and social schemas that influence the child’s
future social interactions. Researchers have also the-
orized that there is a gender segregation cycle,
where a child interacts with a same-gender peer,
learns what behaviors this same-gender peer is
exhibiting, and begins to engage in this type of
behavior, which leads to further interactions with
same-gender peers (Martin, Fabes, & Hanish, 2014).
Therefore, children who exhibit RA may receive
more positive feedback from female peers, resulting
in increased interactions with female peers, and
negative feedback from male peers. Similarly chil-
dren who exhibit PA may receive positive feedback
from male peers, resulting in increased future inter-
actions with male peers and negative feedback from
female peers. Thus, it is hypothesized that PA will
predict a decrease in female PP and an increase in
male PP, and RA will predict an increase in female
PP but not male PP.

Method

Participants

This study included 164 participants (50.9% boys,
Mage = 47.75 months, SD = 7.37 months) from two
separate independent samples conducted over a 2-
year period (Ostrov, Godleski, Kamper-DeMarco,
Blakely-McClure, & Celenza, 2015; Perry & Ostrov,
2018). Children were from relatively diverse back-
grounds (4.9% African American, 9.9% Asian, Pacific
Islander, or Indian, 3.7% Hispanic or Latino, 13.6%
multiracial, 67.9% White). Parental occupation was
coded using Hollingshead’s (1975) four-factor index
9-point scoring system. Parents’ education was not
taken and was not included in the total factor score.
Values ranged from 2 to 9 with a 7.00 average, sug-
gesting that a typical family in our sample was from
the third highest occupation group (i.e., 7 = small
business owners, minor professionals). Children were
recruited from nine National Association for the Edu-
cation of Young Children accredited or recently
accredited early childhood centers in a large north-
eastern US city (16 classrooms).

The first sample used data from the control group
of an intervention study (n = 61,Mage = 48.81 months,
SD = 7.01, 55.7% girls). Data for the second sample
were collected a year after the first sample with chil-
dren who were not in the intervention sample
(n = 105, Mage = 47.37 months, SD = 7.56, 47.6%
girls). The two samples were completely independent
and there were no differences between the two sam-
ples for any demographic variables, such as, ethnicity,
v2(6) = 2.73, p = .84, occupation, v2(6)= 8.13, p= .23,
gender, v2(1)= 0.91, p= .34, or age, t(149)= 1.15, p= .25.

Procedure

All children in participating classrooms were
invited to participate and parents provided written
consent for their children. Head teachers also provided
written consent prior to report completion. This study
was approved by the local institutional review board.
Teachers were compensated $10–$25 depending on
their class size at each time point. Time 1 (T1) data
were collected in the fall and Time 2 (T2) data were col-
lected in the spring of the school year, approximately
4 months after T1 data collection was completed.

Measures

Observations of PP

Trained undergraduate and graduate research
assistants collected naturalistic observations using a
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focal child sampling with continuous recording pro-
cedure (Ostrov & Keating, 2004). Prior to classroom
entry, consistent with prior procedures (see Ostrov
& Keating, 2004), observers underwent extensive
training. Observers were trained to identify PP for
this study as well as aggression and prosocial
behavior for the larger project. Typically there were
two to three observers per classroom. Observations
were undertaken in a 2-month period, with the goal
of completing eight, 10-min observation sessions
per child. A peer was considered a PP if there was
an interaction with the focal child that lasted at
least three seconds (Ostrov & Keating, 2004). Peers
could be counted as PP multiple times as long as
there was a break in time between interactions. An
average number of male and female PP was gener-
ated by dividing the total number of female and
male PP by the number of completed sessions for
the child (i.e., up to eight sessions). On average,
each child had a total of 7.59 (SD = 1.03) 10-min
observations at the end of T1 and 7.83 (SD = 0.66)
observations at the end of T2. Reliability sessions
were collected throughout the study for 19.2% of
observations at T1 and 18.6% of observations at T2,
which is within an acceptable range of interrater
reliability sampling percentages (e.g., Ostrov &
Hart, 2012; Pellegrini et al., 2011). These sessions
demonstrated that observations of male and female
PP were reliable at T1 and T2 (all intraclass correla-
tions with absolute agreement > .91). Potential PP
in the classroom ranged between 9 and 18 children
(M = 14.20, SD = 2.07). This variable was statisti-
cally controlled in the primary analyses.

Preschool Social Behavior Scale-Observer and Teacher
Report

Physica aggression and RA were measured with
the Preschool Social Behavior Scale-Observer Report
(PSBS-OR; Ostrov, 2008) and Teacher Report (PSBS-
TR; Crick, Casas, & Mosher, 1997). The physical
aggression and RA subscales each contained six
items rated on a 5-point Likert scale (1 = never or
almost never true; 5 = always or almost always true).
After completing behavioral observations, one
undergraduate observer from each classroom was
randomly selected to complete reports for each par-
ticipant, which comprise the observer reports. Tea-
cher reports were also completed at the end of the
observation period. The undergraduate observers
and teachers were not privy to the study hypothe-
ses. Prior research has validated the use of observer
reports (e.g., Murray-Close & Ostrov, 2009). The
subscales of the PSBS-OR and PSBS-TR had good

internal consistency in this sample (Cronbach’s
a’s > .91).

Data Analysis Plan

First, descriptive data of the measures were
obtained. Outliers were modified by adjusting the
value to �3 SDs from the mean (Kline, 2011). Skew
statistics were assessed, where skew values ranged
from 0.32 to 1.46 and kurtosis statistics ranged from
�1.17 to 1.50, which suggests that any nonnormal-
ity in the data did not impact the analyses (Kline,
2011). Maximum likelihood estimation was used,
and missing data were accommodated using full
information maximum likelihood. Ten children had
missing observer report or observational data, and
15 children had missing teacher report data at T1
or T2. There were no differences in children who
had missing data compared to children who had
full data for observer or teacher reported RA or PA,
male or female PP, or demographic variables. These
statistics are available in Supporting Information.
However, children with missing teacher data were
more likely to be in Study 2 rather than Study 1,
v2(1) = 4.02, p = .045, suggesting that missing tea-
cher report data may not be missing at random.
Therefore, study was controlled for in the teacher
analyses.

All models were estimated in Mplus version 7.4
(Muth�en & Muth�en, 1998–2015). A cross-lagged
path analysis was used to examine the reciprocal
relations between PP and aggression controlling for
age. Next, a multiple group analysis across gender
was tested. First, a measurement model was tested
to examine model fit in the entire sample. Second, a
model was tested in which the regression paths
were free to vary for boys and girls. Finally, a
model was tested, in which the regression paths
were constrained to equivalence across gender. Par-
tial equivalence was assessed using sequential use
of modification indices (MI) to determine which
parameters should be sequentially freed in accor-
dance with procedures outlined by Yoon and Mill-
sap (2007).

A likelihood ratio chi-square test was used to test
overall model fit where p > .05 indicates good
model fit. The following alternative fit indices were
also considered: (a) comparative fit index (CFI),
where values > .95 suggest good fit, (b) standard-
ized root mean square residual (SRMR) where val-
ues < .08 represent mediocre fit, and values < .05
indicate close fit (Hu & Bentler, 1999), and (c) root
mean square error of approximation (RMSEA;
Steiger, 1990), where values > .10 represent
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unacceptable fit, values < .08 suggest mediocre fit,
and values < .05 indicate close fit (Browne &
Cudeck, 1992; MacCallum, Browne, & Sugawara,
1996). To test comparisons in model fit, chi-square
difference tests were used. These models were repli-
cated using teacher reports of aggression. Observers
were used as the main informants of aggressive
behavior because they are trained to identify
aggression, there was less missing data using obser-
ver report, and the observer reports were missing
at random, whereas teacher reports were not.

Results

Preliminary Analyses

See Table 1 for descriptive statistics and correla-
tions among the variables. All preliminary analyses
used observer reports of aggression. First, between
group gender differences were examined for T1
variables. Girls had more female PP, F(1,
163) = 43.59, p < .001, g2

p = .21, fewer male PP,
F(1, 163) = 31.21, p < .001, g2

p = .16, and less PA,
F(1, 162) = 7.94, p = .005, g2

p = .05, at T1 than boys.
There was a trend toward girls having higher T1
RA compared to boys, F(1, 162) = 3.81, p = .053,
g2
p = .02. Next between group gender differences

were examined for T2 variables. Girls had a greater
number of T2 female PP, F(1, 151) = 20.96, p < .001,
g2
p = .12, fewer T2 male PP, F(1, 151) = 6.99,

p = .009, g2
p = .04, higher T2 RA, F(1, 151) = 9.49,

p = .002, g2
p = .06, compared to boys when control-

ling for the pertinent T1 variable. There was no
gender difference in T2 PA, F(1, 161) = 0.20,
p = .66, g2

p = .001. Finally, within group gender dif-
ferences were examined at T1 using paired samples
t-tests. Boys interacted with more male PP than
female PP at T1, t(82) = 5.66, p < .001, d = .58, and
had no difference between relational and PA at T1,
t(82) = �0.80, p = .43, d = .08. Girls had more
female PP than male PP at T1, t(81) = �6.35,
p < .001, d = .81, and had higher RA scores com-
pared to PA scores at T1, t(80) = 7.28, p < .001,
d = .73.

Primary Analyses

The measurement model was an adequate fit to
the data, v2(5) = 13.94, p = .02, CFI = .98,
SRMR = .05, RMSEA = .10. Results suggested that
T1 female PP predicted T2 male PP (b = �.17,
p < .01), T1 male PP predicted T2 PA (b = .20,
p < .01), and T1 male PP (b = �.18, p = .01), T1 PA
(b = �.24, p < .01), and T1 RA (b = .20, p = .02)

predicted T2 female PP controlling for age and
potential PP. All variables were stable from T1 to
T2 (bs range from .42 to .57, p < .001). Next, a
model was tested in which the regression paths
were free to vary across gender, which was an ade-
quate fit to the data, v2(10) = 18.45, p = .05,
CFI = .97, SRMR = .06, RMSEA = .10. Subse-
quently, a model was tested in which the regression
paths were constrained to equivalence across gen-
der. This model was a poor fit to the data,
v2(34) = 58.69, p = .01, CFI = .92, SRMR = .08,
RMSEA = .09, and was a significantly worse fit
than the free to vary model, Dv2(24) = 40.24,
p = .02. To determine whether there was partial
nonequivalence across paths, MI were examined
until there was no difference in model fit between
the new model and the free to vary model or
remaining MI values were below 3.84 (Whittaker,
2012). A MI of 3.84 or higher indicates that there
will be a significant (p < .05) reduction in the chi-
squared value if that parameter is freed. In the con-
strained to equivalence model, the parameter from
T1 female PP to T2 RA had the highest MI
(MI = 10.56). Freeing this parameter across gender
led to an adequate fit to the data, v2(33) = 47.37,
p = .05, CFI = .96, SRMR = .077, RMSEA = .07, and
there was no difference in model fit between this
model and the free to vary model, Dv2(23) = 28.92,
p = .18. For boys, T1 female PP predicted a
decrease in T2 RA (b = �.29, p < .01) and for girls,
there was a nonsignificant trend toward T1 female
PP predicting an increase in T2 RA (b = .14,
p = .10). The standardized regression coefficients of
the finalized model are shown in Figure 1.

Replication

All models using teacher reported aggression
were an adequate fit to the data. The model fit
statistics and a figure are shown in Supporting
Information. All paths from the prior model were
replicated except for the path from T1 male PP to
T2 PA. Similar to the original model, one path was
moderated by gender such that for girls, T1 PA pre-
dicted a decrease in T2 RA (b = �.35, p < .01) and
for boys, this relation was not significant (b = .17,
p = .29). Additionally, in the teacher model, T1 PA
was predictive of T2 male PP (b = .19, p = .049).

Post Hoc Analyses

Consistent with the gender informed SIP model,
the impact of female PP on future RA varied by
gender. To follow-up on this finding, we examined
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whether there was an interaction between male and
female PP on future RA. According to the afore-
mentioned model, it would be important for boys
exposed to high levels of female peers to also be
exposed to high levels of male peers to truly learn
the contrast between male and female peer group
behaviors. This interaction was tested controlling
for all regression paths in the finalized model. The
simple slopes for the interaction were tested using
Preacher and colleagues’ method (Preacher, Curran,
& Bauer, 2006) designed to identify the region of
significance of the interaction or at what points of
the moderator (i.e., male PP at T1), the relation
between female PP at T1 (IV) and RA at T2 (DV) is
significant. The upper bound represents the positive
point of male PP (moderator) that the female PP T1
(IV) and RA T2 (DV) association becomes signifi-
cant, and the lower bound represents the lowest
point at which this relation becomes significant. All
variables were centered.

The model with the new interaction coefficient
was an adequate fit to the data, v2(17) = 34.10,
p = .01, CFI = .96, SRMR = .04, RMSEA = .08. The
interaction was significant (b = �.16, p < .01) con-
trolling for all other variables. The lower bound of
the region of significance was �0.47 male peers
(B = .15, SE = .08, p = .05), which is an impossible

value in our data as the fewest number of male PP
a child could have is zero. The upper bound of the
region of significance was 2.83 (B = �.07, SE = .04,
p = .05), which suggests that when there are 2.83
male PP or more per observation session, there is a
negative relation between T1 female PP (IV) and T2
RA (DV). This negative association gets stronger as
the number of male PP (moderator) increases. Sim-
ple slopes for the minimum (0.13 male PP) and the
maximum (6 male PP) were probed and are shown
in Figure 2. This interaction was not significant
when using teacher reports of aggression (b = .06,
p = .30).

A three-way interaction between T1 male PP, T1
female PP, and gender on T2 observer reported RA
was examined. All lower order interaction terms
and paths from the measurement model were
included. The model was an adequate fit to the
data, v2(25) = 43.11, p = .01, CFI = .96, SRMR = .04,
RMSEA = .07. The three-way interaction was not
significant (b = �.07, p = .28).

The models were also run accounting for cluster-
ing of children within classrooms (n = 16). The
same paths and nonequivalent paths emerged as
significant in all models when accounting for clus-
tering, with the exception of one parameter in the
observer model [i.e., T1 RA to T2 female PP became

Relational
Agg T1- OR

Physical
Agg T1- OR

Female Play 
Partners T1

Male Play 
Partners T1

Male Play 
Partners T2
R2 =  .38

Female Play 
Partners T2
R2 = .41

Physical
Agg T2- OR
R2 =  .45

Relational
Agg T2- OR
R2 =  .39

.56**

.57**

.20**

-.24**

.20*

.42**

.55**

-.17**

-.18*

-.29*.14†

.17*

.25* *
.16*

.53**.6
1*

*
-. 2

1*
*

.2
2*

*

Figure 1. Significant standardized regression coefficients are shown but all within time associations were also tested and included in
the model. Bold italicized values represent the gender nonequivalent parameter, where boys are above the diagonal and girls are below
the diagonal. R2 values represent the total amount of variance explained in the T2 variables. Play partner (PP) values represent the
average number of PP per observation session. Age and potential PP were statistically controlled. T1 = Time 1; T2 = Time 2; Agg =
aggression; OR = observer report.
†p < .10. *p < .05. **p < .01.
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nonsignificant (B = .35, SE = .19, p = .065)]. How-
ever, results from the models that do not account
for clustering are reported because at least 20 clus-
ters are needed to accurately run a cluster analysis
(Muth�en, 2018) and the standard errors of the
parameters are potentially untrustworthy when
running the current model with 16 clusters.

Discussion

This study examined the reciprocal relations
between the gender of a child’s PP and RA and
PA. Preliminary results demonstrated that girls
experience a greater increase in female PP relative
to boys, and boys experience a greater increase in
male PP relative to girls, providing support for gen-
der segregation processes beginning to occur in pre-
school. Primary results found that PA predicted a
decrease in female PP, RA predicted an increase in
female PP, and male PP predicted an increase in
future PA. These results were replicated when
using teacher reports of aggressive behavior with
the exception of the path from male PP to future
PA. These findings are consistent with the gender
informed SIP model, such that girls tend to exhibit
more RA relative to PA, and therefore in female
peer groups PA may be an undesirable behavior
and RA may be perpetuated through modeling

(Bandura, 1973; Maccoby, 1998; Snethen & Van
Puymbroeck, 2008).

One path was moderated by gender, such that
the effect of T1 female peers on T2 RA varied for
boys and girls. Female PP predicted a decrease in
RA for boys and an increase in RA for girls (this
was a trend). To understand this moderation fur-
ther we examined whether there was an interaction
between male and female PP at T1 on future RA.
Results showed that male PP moderated the effect
of female PP on future RA. Consistent with the gen-
der informed SIP model (Leaper, 2015; Ostrov &
Godleski, 2010), boys who have a high level of male
and female PP may experience more situations in
which to gather information about what is gender
consistent behavior and may come to associate PA
as a “boy behavior” and RA as a “girl behavior.”
Overall, these results indicate that gender schemas
are likely at play in the relation between female PP
and future RA. This was not found for the relation
between male PP and PA suggesting that there is
something unique about female peers and RA. Prior
research has found that girls have a stronger peer
preference for same-gendered peers than boys (Gas-
parini, Sette, Baumgartner, Martin, & Fabes, 2015)
and there are more consequences for boys breaking
stereotypes than girls (Mulvey & Killen, 2015),
indicating that girls may be driving gender-
differentiated aggressive behaviors. However, these
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Figure 2. This figure illustrates the interaction between female play partners (PP; IV) and male PP (moderator) at Time 1 (T1) on Time
2 (T2) relational aggression (DV). Relational aggression at T1 was controlled. At the maximum value of male PP (moderator), the IV–
DV association is significant (B = �.28, SE = .09, p = .002) and at the minimum value of male PP (moderator), the IV to DV association
is a nonsignificant trend (B = .11, SE = .07, p = .086).
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moderation results should be interpreted with cau-
tion, as they were not replicated when using tea-
cher reports.

Despite the novelty and intensity of the observa-
tional method used there are limitations to this
study. The participants were from a limited number
of schools in the northeastern United States and
results may not be generalizable. Similarly, there
was a short interval between time points, and we
were unable to study whether the impact of gender
segregation translates to new peer groups over
time. In regards to methodology, with a small num-
ber of classrooms, nesting effects were not evalu-
ated and the interrater reliability sampling rate may
have been lower than some recommendations.
Additionally, the underlying processes of these
effects are unknown (e.g., is it attention to same-
gender peers that matters or engagement with peers
that matters). Finally, we did not examine the pro-
portion of male to female PP, which is another way
to evaluate gender segregation processes. In sum,
we found evidence for the gender informed SIP
model. Over and above modeling of peers, there
may be unique gender-based social-cognitive pro-
cesses involved in the development of RA. This can
inform intervention work by determining how peer
based interventions may be most effective in reduc-
ing aggression subtypes.
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