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1 | INTRODUCTION

Jamie M. Ostrov?

Abstract

The goal of the current study was to examine trajectories of relational and physical
aggression in early childhood and evaluate peer predictors of these trajectories (i.e.,
peer rejection, relational victimization, and physical victimization). The study
spanned three-time points (T1 in the spring, T2 in the fall, and T3 in the spring) in
early childhood (N = 300; 44.0% girls; M,ge = 44.70 months, SD = 4.38; 3.0% African
American/Black, 7.6% Asian/Asian American/Pacific Islander, 1.0% Hispanic/Latinx,
11.3% multiracial, 62.1% White, and 15.0% missing/unknown). Observations of peer
victimization and teacher report of peer rejection were collected at T1, and teacher
report of aggression was collected at all time points. Results from piecewise latent
growth models demonstrated that both forms of aggression decreased fromT1 to T2
as children entered a new classroom and increased from T2 to T3 as they remained
in that classroom. The increase in physical aggression from T2 to T3 was only
significant for boys. Peer rejection at T1 emerged as a predictor of both intercepts
and slopes from T1 to T2, and physical victimization predicted the physical
aggression intercept and physical aggression slope from T1 to T2. Children high on
these peer risk variables had higher initial levels of aggression, followed by a greater
decrease in aggression from T1 to T2. Results underscore the importance of studying
incremental change in aggression in early childhood and suggest that children who
experience negative peer treatment have greater fluctuations in aggression

over time.
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(Rose-Krasnor & Denham, 2009) and these peer skills set the stage

for subsequent academic, psychological, and social functioning even

Children in early childhood experience rapid changes in neurological,
biological, social, psychological, and cognitive functioning
(Rose-Krasnor & Denham, 2009). Importantly, children are first

learning how to navigate peer relations in this developmental period

into young adulthood (i.e., Darling-Churchill & Lippman, 2016; Jones
et al., 2015). One key behavioral feature of children's peer relation-
ships in early childhood is their aggressive behavior, which is behavior
that is harmful to others (Malti & Rubin, 2018). Early childhood is a
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unique time for the development of aggression, as relational
aggression is just beginning to develop and physical aggression is
still somewhat prevalent (Crick et al., 2006). Physical aggression
refers to the intent to hurt, harm, or injure through physical means or
the threat of physical harm and includes behaviors such as, hitting,
kicking, and biting (e.g., Ostrov et al., 2018). Relational aggression
refers to the intent to hurt, harm, or injure through the relationship
and includes behaviors such as, malicious ignoring, exclusion, gossip,
and friendship withdrawal threats (i.e., “I won't be your friend
unless....;” Ostrov et al., 2018). Therefore, the current study focused
on examining individual change in aggressive behavior across early
childhood.

1.1 | Trajectories of aggressive behavior in early
childhood

The first aim of the current study was to examine trajectories of
relational and physical aggression across early childhood. Researchers
have found that physical aggression typically peaks in toddlerhood
(i.e., 18-30 months) and then decreases across early childhood
(Tremblay, 2000; Vitaro & Brendgen, 2011). Relational aggression is
first observable at around 30 months of age (Crick et al., 2006) and
becomes more prevalent in middle childhood with a peak in early
adolescence (Fite & Pederson, 2018). However, researchers have not
previously examined short-term trajectories of change in relational
aggression in early childhood. Based on increased cognitive,
language, and social capacities, relational aggression should increase
across early childhood. Relational aggression and physical aggression
have demonstrated variable stability in early childhood within year
across teacher and observer reports of behavior (e.g.,, Doumen
et al., 2008; Evans et al., 2019; Perry & Ostrov, 2018). For example,
one study found that when examining four time points over 2 years
there was evidence of moderate stability for teacher reports of
relational aggression (r=.28, p <.07) and weak evidence for stability
of physical aggression (r=.17, ns). For boys, there was weak to
moderate evidence for stability of relational aggression (r=.22, ns)
and stronger evidence for stability of physical aggression in early
childhood (r = .46, p <.01; Crick et al., 2006). These statistics suggest
that aggression may change rapidly across time, context, and rater in
this developmental period, emphasizing the need for evaluating
short-term change in aggressive behavior to identify optimal periods
of intervention. Based on this work it was hypothesized that there
would be a linear decrease in physical aggression across early
childhood and a linear increase in relational aggression across early

childhood when evaluating change across 6-month increments.
1.2 | Peer risk factors and aggressive behavior
Children's peer interactions are a complex phenomenon with peers

exerting an influence at multiple levels. At the dyadic level, children
can experience negative interactions by being the recipient of

aggression (i.e., peer victimization). There are different forms of peer
victimization, where relational victimization is defined as being the
recipient of relational aggression and physical victimization is defined
as being the recipient of physical aggression (Crick et al., 1999). At
the group level, children can be rejected (i.e., a general dislike of the
child by the group; Buhs et al., 2006). These dyadic and group-level
variables have moderate correlations, suggesting that they are related
but distinct constructs (Buhs et al., 2006; Salmivalli & Isaacs, 2005).
Therefore, the second aim of the current study was to examine
whether relational and physical victimization and peer rejection
predicted change in relational and physical aggression.

There is robust literature linking peer victimization to externaliz-
ing problems (for a meta-analysis see Reijntjes et al., 2011). The
specificity hypothesis of aggression, based in social learning theory,
posits that the specific form of victimization is related to the
development of that form of aggressive behavior. Children's own
interactions with peers impact the behaviors they subsequently use
(Ostrov, 2010). If a child experiences relational victimization from a
peer, they may model that behavior and be reinforced for that
behavior within hostile peer interactions over time (Ostrov, 2010).
Children who experience higher levels of relational victimization have
more exposure to that behavior over time and therefore, are more
likely to model that behavior in subsequent peer victimization
experiences. Therefore, it was hypothesized that relational victimiza-
tion would be related to relational aggression and physical victimiza-
tion would be related to physical aggression.

Peer rejection has long been identified as a risk factor for
aggressive behavior in boys (French, 1988) and may be a better
predictor of externalizing problems in early compared to later
developmental periods (Ladd, 2006). Most of this prior research
does not examine both peer victimization and rejection in the same
model. Given the moderate relation between the two constructs (i.e.,
Bierman et al., 2015; Godleski et al., 2015), it is unclear whether one
type of peer treatment drives these effects. It was hypothesized that
relational victimization would be related to increases in relational
aggression and physical victimization would be related to changes in
physical aggression consistent with the specificity hypothesis of
aggression (i.e., Ostrov, 2010). There is evidence that peer rejection is
a risk factor and consequence of being moderate to high on both
forms of aggressive behavior in middle childhood (Ettekal &
Ladd, 2015) and therefore, it was hypothesized that peer rejection
would predict increases in both forms of aggressive behavior.

1.3 | Gender

Gender has also been identified as an important differentiating factor
in trajectories of relational and physical aggression (Fite &
Pederson, 2018). Therefore, the third aim of the current study was
to determine whether these trajectories and associations varied by
gender. Prior research in middle childhood to early adolescence
found that the number and type of relational and physical aggression
trajectories varies for girls and boys (Ettekal & Ladd, 2015).
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Specifically, girls in a high relational aggression group had higher
levels of relational aggression than boys in a high relational
aggression group (Ettekal & Ladd, 2015). Conversely, boys in a high
physical aggression group had higher levels of physical aggression
than girls in their respective high physical aggression group (Ettekal &
Ladd, 2015). Therefore, it was hypothesized that boys may
experience less of a decrease in physical aggression relative to girls,
and girls may experience a greater increase in relational aggression
relative to boys. Additionally, gender was examined as a moderator of
the relations between peer risk factors and change in aggressive
behavior. Theoretical models, such as the gender-informed social
information processing model (Ostrov & Godleski, 2010), posit that a
child's gender identity informs the type of aggression they display.
Accordingly, girls may be more likely to respond with relational
aggression and boys may be more likely to respond with physical
aggression to the same peer stressor. This is in contrast to the
specificity hypothesis that posits that the form of victimization may
be the most salient risk factor for predicting the type of aggressive
behavior displayed (Ostrov, 2010). Therefore, in the peer risk factor
model, both types of victimization were included to determine
whether there were specificity effects (e.g., relational victimization
predicts relational aggression) or nonspecific effects (e.g., relational
victimization predicts physical aggression).

2 | METHOD
2.1 | Participants

The longitudinal sample included 300 children (44.0% girls; M,ge = 44.70
months, SD=4.38) from four cohorts (see Ostrov et al., 2022). The
sample was somewhat diverse (3.0% African American/Black, 7.6%
Asian/Asian American/Pacific Islander, 1.0% Hispanic/Latinx, 11.3%
multiracial, 62.1% White, and 15.0% missing/unknown) and was similar
to the larger county from which the sample was drawn (79.3% White,
14.0% Black, 4.5% Asian or Asian American or Pacific Islander, 2.1%
multiracial, 5.8% Hispanic or Latinx; US Census Bureau, 2021). Parental
occupation was gathered at enrollment and was coded using Hollings-
head's (1975) four-factor index 9-point scoring system (i.e., 9 = executives
and professionals, 1 =service workers). Parents had the opportunity to
enter two occupations, in which case the higher occupation code was
taken. Parents' education was not taken and thus was not included in the
total factor score. Values ranged from 2 to 9 with a 7.72 average,
indicating that a typical family in our sample was from the second to third
highest occupation group (i.e., 7 = small business owners, farm owners,
managers, minor professionals; 8 =administrators, lesser professionals,
proprietors of medium-sized businesses), which suggests our sample was
on average, middle to upper middle class. Children were recruited from
10 National Association for the Education of Young Children (NAEYC)
accredited or recently accredited early childhood education centers.
Due to the longitudinal nature of the study across school years
(i.e., children changed schools for free or reduced-cost universal

prekindergarten programs or attended kindergarten in some cases),

3
G wiLey L2
missing data were expected. At T2 (fall of year 2), there was missing
data for 29.2% of the sample. From T2 to T3 (spring of year 2)
retention was strong with only three children missing data (98.6%
retention). It was expected that data would be missing at random
(MAR) given that missingness was not randomly assigned based on
the study design, which is usually necessary to achieve data missing
completely at random (i.e., MCAR; Baraldi & Enders, 2010). There-
fore, we found sources of systematic missingness within our data set
and included those variables in the model to facilitate the maximum
likelihood process (Baraldi & Enders, 2010). The MAR assumption
was tested using t-tests for continuous variables and x> tests for
categorical variables to examine if missing data were related to any of
the pertinent study variables and the size of this missing data effect.
In the event that missing data were related to any of these variables,
they were included in the model as covariates (Little, 2013). Missing
data were accommodated using full information maximum likelihood
(FIML) estimation.

2.2 | Procedures

Data collection began when children were 3-4-years old in the spring
in May (Time 1, T1) and for all available participants continued into
their prekindergarten year in the fall in December (Time 2, T2) and
spring in May (Time 3, T3). Observations of victimization and teacher
reports of peer rejection, relational aggression, and physical aggres-
sion occurred in the spring (T1). Teacher reports of aggression were
subsequently collected for all participating children in the fall (T2) and
following spring (T3) approximately a year after the initial data
collection. A consent form was distributed to parents at T1. Teacher
consent was obtained before teacher report completion. Teachers
received $5-$30 based on the number of enrolled children in their
classrooms. All procedures in the study were approved by the

Institutional Review Board (IRB).

2.3 | Measures
2.3.1 | Aggression, peer rejection, and peer
acceptance teacher report

At T1, T2, and T3, physical and relational aggression were measured
using teacher reports of the physical and relational aggression
subscale from the Preschool Social Behavior Scale-Teacher Form
(PSBS-TF, Crick et al., 1997). Each scale is composed of six items
rated on a 5-point Likert scale (1—never or almost never true to 5—
always or almost always true). The relational aggression subscale
included items such as, “This child tells a peer that they won't play
with that peer or be that peer's friend unless they do what the child
asks.” The physical aggression subscale included items such as, “This
child hits or kicks others.” Items from each subscale were summed to
compute a final score. Higher scores indicate greater aggression. The

measure has demonstrated acceptable reliability and validity in
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previous studies (e.g., Crick et al., 1997). The physical aggression
(Cronbach's a >.86) and relational aggression (Cronbach's a>.90)
subscales demonstrated acceptable reliability at all three-time points.

At T1 peer rejection was measured using a revised version of the
PSBS-TF (Ostrov et al., 2004). The scale is composed of two items
rated on a 5-point Likert scale (1—never or almost never true to 5—
always or almost always true) which were summed to compute a final
score. Higher scores indicate greater rejection. The peer rejection
scale includes items such as “This child is disliked by same sex peers.”
This measure has demonstrated acceptable reliability in previous
studies (e.g., Godleski et al., 2015; Ostrov et al., 2004) and was
reliable in the current study (Cronbach's a's =.92).

2.3.2 | Observations of victimization

Observations of relational and physical victimization were collected at
T1. Trained undergraduate and graduate research assistants collected
systematic naturalistic observations using a focal child sampling with
continuous recording procedure as outlined in the early childhood
observation system (Ostrov & Keating, 2004). Before classroom entry,
observers underwent stringent training by completing readings,
discussing behavior via videotape, completing six standard observation
sessions using videotape, and passing a written vignette test assessing
their knowledge of the constructs. Observers were trained to identify
relational and physical aggression and victimization (Ostrov &
Keating, 2004). 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. On
average, each child had a total of 7.75, 10-min observations at the end
of the 2-month period. Observers spent a minimum of 2 days in the
classroom before beginning observations to reduce reactivity to their
presence and to conduct a live practice reliability session and pass a
name test with the trainer. The average reactivity (i.e., child looking at
observer, talking to observer, or talking about observer) was 2.82 over
the total eight sessions, which suggests that children were minimally
reactive or not reactive at all to the observers. Reliability sessions were
collected for 16.5% of observations and these sessions demonstrated
that observations of physical and relational victimization were at an
acceptable level of reliability (Relational victimization ICC=0.80,
Physical victimization ICC =0.85). To examine peer victimization, a
sum of relational and physical victimization was divided by the total
number of observations to account for any variability in the total

number of observations.

2.4 | Data analysis

Descriptive statistics and zero-order correlations were examined for
all study variables. Skewed values were adjusted to +3 standard
deviations from the mean and skew and kurtosis statistics were
assessed. As stated below, a model estimator was used that can
handle skewness. Bivariate correlations were examined among all

variables used in the study. Age and cohort were included as
covariates in the structural model.

All models were estimated in Mplus version 8.7 (Muthén &
Muthén, 1998-2022) using the maximum likelihood with robust
standard errors (MLR) estimator to account for any skewness. For all
models, model fit was evaluated using the likelihood ratio x? test of
overall model fit where p >.05 indicates good model fit. Alternative
fit indices were also used to determine model fit. The comparative fit
index (CFI), where values greater than 0.90 suggest adequate fit and
values greater than 0.95 suggest good fit, the standardized root
mean-square residual (SRMR) fit index where values less than 0.08
represent adequate model fit and values less than 0.05 represent
good model fit, and the root mean square error of approximation
(RMSEA) where values greater than 0.10 represent poor fit, values
less than 0.08 represent mediocre fit, and values less than 0.05
represent close fit, were considered (Hu & Bentler, 1999). To test
comparisons in model fit, the Satorra-Bentler Scaled x? was used.

To examine Aim 1, latent growth modeling (LGM) was used. First,
the longitudinal measurement invariance of the relational and
physical aggression subscales was examined. In the event that the
factor loadings and intercepts were fully or partially invariant across
time, a composite of the aggression items at each time point was
used as an indicator to estimate the latent growth models. LGM
techniques were used to evaluate the average physical and relational
aggression trajectories (fixed effects) and the variability in these
trajectories (random effects). Change was modeled as a function of
timepoint given that data collection was consistent across child.
Univariate relational and physical aggression models were tested,
followed by a multivariate model with both relational and physical
aggression included. Initially, a linear model was specified to the data
but given problems with model fit a free-loading model was used,
which does not impose a shape on the data (Bollen & Curran, 2006).

The equivalence of the intercept and slope means were tested
across gender. Wald tests were used to determine if means differed
across gender. Finally, a conditional latent growth model was used to
evaluate whether relational victimization, physical victimization, and
peer rejection at T1 predicted changes in relational and physical
aggression across early childhood using a multigroup analysis. Relational
victimization, physical victimization, and peer rejection were time-
invariant covariates as they were only measured at T1. The random
intercept and slope factors were regressed on the peer risk factors.

3 | RESULTS

3.1 | Preliminary analyses

Bivariate correlations and descriptive statistics for the key variables in
the entire sample are provided in Table 1. For the key variables, skew
values (0.88-1.51) and kurtosis values (-0.44 to 3.23) were slightly
skewed. Gender was considered as a categorical covariate, coded as
1=boys, 2=girls. Child gender was related to physical victimization
observations at T1 [F(1,291)=7.61, p=.006, adjusted R?=.02],
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relational aggression teacher report at T1 [F(1,291)=8.84, p=.003,
adjusted R%2=.03], and physical aggression teacher report at T1
[F(1,291)=15.71, p<.001, adjusted R?=0.05], T2 [F(1,209)=17.53,
p <.001, adjusted R? =.07], and T3 [F (1, 206) = 27.42, p < .001, adjusted
R?=.11]. At T1, boys had higher physical victimization and lower
relational aggression scores than girls. At all three time points, boys had
higher physical aggression scores than girls.

In terms of missing data, relational aggression at T1 was related
to missing data at T2 [F(1,291)=5.39, p=.02, adjusted R?=0.02]
and T3 [F(1,291)=5.67, p =.02, adjusted R? =.02], such that children
with lower relational aggression scores at T1 were more likely to have
missing data at T2 and T3. No other study or demographic variable
was related to missing data.

Both the relational and physical aggression scales demonstrated
partial longitudinal measurement invariance. For relational aggres-
sion, in the metric model the factor loading for item 24 at T3 was
freed to provide no difference in model fit with the configural model
[AX3(9) = 11.90, p = .22] and in the scalar model the intercept for item
12 at T1 was freed to provide no difference in model fit with the
metric model [Ax?(8) = 12.43, p = .14]. For physical aggression, there
was no difference between the configural and metric model
[Ax*(10)=5.81, p=.83] and in the scalar model the intercept for
item 4 at T2 was freed to provide no difference in model fit with the
metric model [Ax%(8) = 9.20, p =.33].

3.2 | Longitudinal latent growth curve model

A multivariate model was estimated which included relational and
physical aggression in the same model. The constraints from initial
univariate models (i.e., the residual variance for relational aggression
at T2 was constrained to 0.08 to account for the portion of
unreliability in the T2 relational aggression scale) were retained and

correlations were allowed between the residual variances for physical

9.93

PSBS Aggression

and relational aggression at each timepoint. The model provided a
good fit to the data [x%(4)=2.95, p=.56, CFl=1.00, SRMR =0.03,
RMSEA =0.00], but the residual variance for physical aggression at
T2 was small and nonsignificant (p =.79). This residual variance was
constrained to 0.13 to account for the portion of unreliability in the
T2 physical aggression scale (i.e., Cronbach's a = .87). The model with
this residual variance constrained provided a good fit to the data
[¥3(5) = 3.20, p = .67, CFl = 1.00, SRMR = 0.02, RMSEA = 0.00] and no
difference in model fit with the previous model [Ax?(1)=0.19,
p =.67]. The model estimated means are presented in Figure 1.

Results demonstrated that there was a significant relational
aggression intercept factor mean and variance (M =9.93, p<.001;
0%=10.69, p<.001) and a significant relational slope factor mean
with a nonsignificant variance (M =-0.38, p =.02; o?=0.71, p=.27).
In terms of physical aggression, there was a significant intercept
factor mean and variance (M = 8.88, p < .001; 62 = 8.39, p < .001) and
a significant slope factor mean with a non-significant variance
(M=-0.60, p<.001; 0°=0.87, p=.11). The covariances between
the relational and physical aggression intercept terms (covariance =
4.46, p <.001) and the physical aggression intercept and slope terms
were significant (covariance = -1.52, p =.04).

The model estimated means appeared to take a U-shaped
quadratic effect, such that relational and physical aggression
decreased from T1 to T2 when children transitioned into a new
classroom and then increased from T2 to T3 as children remained in
the same classroom. Therefore, a piecewise latent growth model was
examined which allowed for a slope estimate from T1 to T2 and a
slope estimate from T2 to T3 for both physical and relational
aggression. The slope variances and covariances were constrained to
zero given that change was modeled across two timepoints for each
slope term. This model provided an acceptable fit to the data
[X3(9) = 20.27, p=.02, CFl=0.97, SRMR = 0.06, RMSEA =0.07], and
the model estimated means suggested there was a significant
relational aggression (M=9.81, p<.001; 0°=8.88, p<.001) and

Relational Aggression

— — Physical Aggression

FIGURE 1 Estimated means for relational and
physical aggression from the latent growth
model in the entire sample. The PSBS aggression
subscales are sums of six items and the Y-axis
scaling reflects the minimum to approximately
one standard deviation above the mean in the
sample (6-14). This figure illustrates estimated

Time 1 (Spring) Time 2 (Fall)

Time 3 (Spring)

means from the latent growth model. PSBS,
Preschool Social Behavior Scale-Teacher Form.
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physical aggression (M = 8.84, p <.001; o2 = 5.05, p <.001) intercept
factor mean and variance, a significant decrease in relational
aggression (M =-1.37, p <.001) and physical aggression (M =-1.33,
p <.001) from T1 to T2 followed by a significant increase in relational
(M=1.30, p <.001) and physical (M =0.82, p <.001) aggression from
T2 to T3. There was a significant covariance between the relational
and physical aggression intercepts (covariance = 3.32, p <.001).

As a post-hoc test, we examined whether mean level change
differed for relational and physical aggression using Wald tests. There
was no difference in change in relational and physical aggression
from T1 to T2 [Wald Ax3(1) = 0.01, p = .91], but from T2 to T3 there
was a marginally larger increase in relational relative to physical
aggression [Wald Ax?(1) = 3.76, p = .05] suggesting that from the fall
to the spring of prekindergarten, relational aggression may be

increasing at a faster rate than physical aggression.

3.3 | Longitudinal growth model across gender

A multigroup model was examined which allowed the latent growth
means to be freely estimated for both girls and boys. Wald tests were
used to test whether the means varied by gender. The model
provided an acceptable fit to the data [x%(18)=46.54, p <.001,
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CFI=0.93, SRMR =0.09, RMSEA =0.10]. The intercept varied by
gender for relational [Wald Ax?(1) = 8.77, p = .003] and physical [Wald
Ax3(1)=17.42, p<.001] aggression, such that boys had higher
physical aggression intercept values than girls (boys: M=9.54,
p <.001; girls: M=7.95, p<.001) and girls had higher relational
aggression intercept values than boys (boys: M =9.10, p <.001; girls:
M =10.70, p <.001). The slope from T1 to T2 did not vary by gender
for relational [Wald Ax*1)=0.74, p=.39] or physical [Wald
Ax3(1) = 0.95, p =.33] aggression. The slope from T2 to T3 did not
vary by gender for relational aggression [Wald Ax?(1) = 0.47, p = .49]
but did vary for physical aggression [Wald Ax%(1)=7.68, p =.005].
Specifically, for boys, there was a significant increase in physical
aggression from T2 to T3 (M = 1.24, p <.001), but for girls, there was
no change in physical aggression from T2 to T3 (M =0.29, p =.16).
Finally, the covariance between the intercepts did not vary across
gender [Wald Ax%(1)=0.30, p=.58]. See Figure 2 for mean
differences for boys and girls.

3.4 | Conditional growth model

A multigroup conditional growth model was specified with the
relational and physical aggression intercept and slope variables

(a) Boys
14
13 . .
—— Relational Aggression
12 = = Physical Aggression
=
2 11
g
e 10 9.54
&0 9.42
7 9.1 =< _ 805 9:29
29 = o
8
7.97
7
6 T T 1
Time 1 (Spring) Time 2 (Fall) Time 3 (Spring)
(b) Girls
14 Relational Aggression
13 = = Physical Aggression
5 1
4 10.7
?ﬂ 1 10.14
< 10
%) 9.05
)
-9
FIGURE 2 Estimated means by gender. (a) 8 S ~o o
Boys. (b) Girls. This figure illustrates estimated 7 7.95 T=-=~a - e ———-
means from the latent growth 6§ 7.09
model for boys and girls. PSBS, Preschool Social 6 ] ] ] ] ]
Behavior Scale-Teacher Form. Time 1 (Spring) Time 2 (Fall) Time 3 (Spring)
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regressed on T1 peer risk variables as well as gender and age. The T1
variables were allowed to correlate and were regressed on the
covariates. The intercept means and the physical aggression slope
mean from T2 to T3 were free to vary across gender but all other
means were constrained to equivalence. First, a model with the
regression paths free to vary across gender was estimated. The
model provided a good fit to the data [x%(67)=106.88, p=.001,
CF1=0.95, SRMR =0.06, RMSEA =0.06]. Next, a model with the
regression paths constrained to equivalence was estimated. This
model provided an acceptable fit to the data [x%(85)=138.06,
p <.001, CFlI=0.93, SRMR = 0.08, RMSEA = 0.07], but a significantly
worse fit than the previous model [Ax%(18)=31.09, p=.03]. The
modification index (MlI) for the relation between peer rejection and
the physical aggression intercept was the highest (MI=13.58). A
model with this relation freed but all other regression paths
constrained provided an acceptable fit to the data [x%(84) = 126.33,
p =.002, CFl =0.94, SRMR =0.08, RMSEA = 0.06] and no difference
in model fit with the free to vary model [Ax%(17) = 19.23, p = .32]. See
Figure 3 for path estimates.

Age emerged as a predictor of the relational aggression intercept
(boys: B=.17, p=.01; girls: B=.15, p=.01), such that older children
had higher initial levels of relational aggression. Physical victimization
at T1 predicted the physical aggression intercept (boys: B=.24,
p =.001; girls: B=.30, p=.001) and the physical aggression slope
from T1 to T2 (boys: B=-.50, p=.03; girls: B=-.44, p=.03),
suggesting that physical aggression decreases at a faster rate from
T1 to T2 for children high on physical victimization at T1. Peer
rejection at T1 predicted the relational aggression intercept (boys:

PA

Physical Vict
Tl

Peer
Rejection T1

23%K\ 30%*

Relational Vict
Tl

RA
Intercept

B=.57, p<.001; girls: B=.54, p <.001). Peer rejection at T1 was also
associated with the physical aggression intercept and was signifi-
cantly different across gender, with a stronger association for boys
(boys: B=.63, p<.001; girls: B=.51, p<.001). Additionally, peer
rejection at T1 emerged as a predictor of physical aggression (boys:
B=-.76, p<.001; girls: B=-.78, p<.001) and relational aggression
(boys: B=-.75, p <.001; girls: B=-.75, p <.001) slope fromT1 to T2,
suggesting that aggression decreases at a faster rate from T1 to T2
for children high on peer rejection at T1. None of the T1 peer risk
variables emerged as a correlate of the aggression slopes from T2
to T3.

4 | DISCUSSION

The goal of the current study was to examine change in relational
and physical aggression across early childhood and evaluate peer
predictors of these trajectories. To our knowledge, this represents
the first investigation of these trajectories using piecewise LGM
during this period of development (i.e., approximately 3.5-5 years
of age). Results demonstrated that there was a significant decrease
in both relational and physical aggression from T1 to T2 followed
by a significant increase from T2 to T3. There were gender
differences in the intercept factors and the physical aggression T2
to T3 slope factor. Finally, peer rejection emerged as a predictor of

both aggression slopes from T1 to T2, and physical victimization

emerged as a predictor of the physical aggression slope from T1
to T2.

FIGURE 3 Conditional growth model. The coefficients for boys are presented before the diagonal and the values for girls are presented after
the diagonal. Aggression and peer rejection are teacher reports, physical and relational victimization are observations. The slope 1 factor reflects
change from T1 to T2 and the slope 2 factor reflects change from T2 to T3. Correlations among all peer risk variables and covariates were
included, but are only shown if they were significant for ease of interpretation. Age and cohort were controlled. Bolded values indicate a
significant difference between boys and girls. *p < .05. **p < .01. PA, physical aggression; RA, relational aggression; T1, Time 1; Vict, victimization.
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Change in relational and physical aggression in early childhood
followed a U-shaped trajectory, with a significant decrease in
aggression from T1 to T2 and a significant increase from T2 to T3.
The increase in aggression from T2 to T3 was larger for relational
relative to physical aggression (p =.05), consistent with hypotheses
that relational aggression becomes more prevalent at the end of early
childhood. Moreover, the increase in physical aggression from T2 to
T3 was only significant for boys, congruent with gender-informed
models of aggression (Ostrov & Godleski, 2010). This suggests that
boys may be at a greater risk for aggression at the end of the
preschool period, which has been associated with reduced peer
acceptance and higher levels of conflict with teachers as children
transition to kindergarten (Gower et al., 2014).

There is limited work that has examined change in aggression
over time in early childhood using 6-month increments. Research in
middle childhood examining 6-month incremental change found that
for girls, there was a marginally significant linear increase over time
with an increase in relational aggression within year (i.e., from fall of
grade 4 to the spring of grade 4) and then a slight decrease when
transitioning into a new classroom (i.e., from the spring of grade 4 to
the fall of grade 5; Murray-Close et al., 2007). This work is consistent
with findings from the current study as there was an increase in
relational and physical aggression within year (i.e., T2-T3) and a
decrease when transitioning to a new classroom (i.e., T1-T2).
However, in this prior work, boys experienced no change in relational
aggression, and physical aggression was not examined (Murray-Close
et al, 2007). Based on our findings, it would be beneficial for
researchers to consider using 6-month increments instead of yearly
assessments when examining change in aggressive behavior. This can
help answer questions about how individual child aggression changes
within a classroom throughout the school year, which influences the
overall classroom environment and has an impact on peer relations
and academic focus (Barth et al., 2004). Therefore, even if children
return to their initial level of aggression within a year, there may still
be a negative impact of their heightened aggression at 6-months
through changes to the overall classroom environment.

There are several models, such as the general learning model (see
Gentile & Gentile, 2021), and the more specific general aggression
model (GAM; see Allen & Anderson, 2017), which emphasize the
bidirectionality between person-centered processes and situational
processes in the learning process. Specifically, in addition to person-
centered processes, a child draws on their previous history in an
environment and the current aspects of a situation to determine how to
act (Allen & Anderson, 2017; Gentile & Gentile, 2021). In the GAM,
after a child has acted, they receive feedback on that action, which
influences their knowledge structures that inform their actions in
subsequent situations (Allen & Anderson, 2017). Results from the
current study suggest that these situational learning factors unfold over
time with an increase in aggression within a school year and a return to
a baseline person-centered aggression within a new classroom. These
findings are aligned with research demonstrating that bully-victim ties
are more likely to be present among students in stable classrooms than

unstable classrooms, suggesting that chronic victimization and bullying
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may develop over time, as children develop knowledge structures
related to their current classroom (Rambaran et al., 2019). Research on
the transition to middle school suggests that when youth enter a new
setting there is a renegotiation of social groups and hierarchies, which
may lead to less negative peer treatment, such as less aggression
towards peers or exclusion (Shell et al., 2014). The GAM also
hypothesizes that long-term changes in personality can occur with
repeated learning trials that favor aggression (Allen & Anderson, 2017).
If children are exposed to more aggressive classrooms over several
years, they may experience a change in their person-centered level of
aggression. This once again underscores the importance of having
short-term increments in aggressive behavior to determine whether
continued 6-month change in aggressive behavior eventually leads to a
long-term more stable change.

However, the findings from this study are in conflict with the
large extant literature on social dominance theory, which posits that
children should display more aggressive behavior after the transition
to a new peer context which should then decrease as social
hierarchies are established (Pellegrini & Long, 2002). It should be
noted that in the current study teacher report at T2 was collected in
December, a few months after the initial transition to the new
classroom and therefore, aggression may have been elevated
immediately after the transition to a new classroom in September.
Additionally, the type of assessment may matter in determining the
shape of change in aggressive behavior, as teacher perceptions of
children's behavior may change across the school year. For example,
a three-time point study in kindergarten, found that teacher ratings
of child-aggressive behavior at the start of the year
(October-December), predicted higher levels of teacher-child conflict
in the middle of the year (January-March), which subsequently
predicted higher teacher ratings of child aggressive behavior at the

end of the year (April-June; Doumen et al., 2008).

41 | Peer predictors of aggression trajectories

The second aim of the current study was to examine a model where
relational victimization, physical victimization, and peer rejection
predict changes in relational and physical aggression across early
childhood. A sizable body of prior work has examined relations
between these predictors and aggression (e.g., Ettekal & Ladd, 2015;
Ostrov, 2010; Reijntjes et al., 2011) and therefore it was expected that
these peer risk factors would place children at a greater risk for
increases in relational and physical aggression across time. Consistent
with a specificity hypothesis of aggression, it was hypothesized that
relational victimization would be related to changes in relational
aggression and physical victimization would be related to changes in
physical aggression (Ostrov, 2010). There was evidence to support this
hypothesis, such that physical victimization was related to the physical
aggression intercept and the physical aggression slope from T1 to T2
(Ostrov, 2010). However, there was no evidence that relational
victimization was associated with the relational aggression intercept or

slope, possibly because the incidence of observed relational
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victimization events was relatively low in the present study, which may
have made it challenging to detect an effect. Contrary to hypotheses,
higher levels of physical victimization at T1 were associated with a
greater decrease in physical aggression fromT1 to T2. Moreover, peer
rejection was associated with higher initial levels of relational and
physical aggression and a greater decrease in both forms of aggression
from T1 to T2. These findings may suggest a regression to the mean,
such that children who are initially high on peer risk are also higher on
initial levels of aggression (i.e., significant association between peer risk
factors and aggression intercepts), move closer to the overall mean of
aggression over time and therefore, experience a greater decrease in
aggression from T1 to T2. Additionally, children high on peer rejection
at T1 may change their behavior over time to address this rejection,
resulting in a lower level of aggression at T2. These children may also
benefit from a new peer group congruent with research which found
that rejected children experience more positive peer treatment and
less negative peer treatment when they transition to a new setting
(e.g., Shell et al., 2014).

Time 1 peer risk factors did not predict change in aggression
from T2 to T3. This suggests that proximal peer predictors may be
more influential than a child's history of peer predictors in
determining their current level of aggressive behavior. Other work
has found evidence for relations between peer victimization and
aggression within the same school year and peer context in early
childhood (Ostrov, 2010) and in late childhood to preadolescence
(Cooley & Fite, 2016; Yeung & Leadbeater, 2007). Therefore, there
appears to be more robust evidence for victimization to influence
subsequent aggressive behavior within a school year, when the peer
group is intact. Future research should evaluate previous and current
peer treatment to tease apart these associations.

In accordance with gender-informed models of aggressive
behavior, we evaluated gender as a moderator of relations between
peer risk factors and aggressive behavior. Results demonstrated that
the association between peer rejection at T1 and the physical
aggression intercept was moderated by gender such that this positive
association was stronger for boys relative to girls. Interestingly,
associations between the specific forms of victimization and
aggression were not moderated by gender. Peer rejection is a
broader, group-level variable that is not composed of specific
behaviors. In contrast, peer victimization refers to a set of specific
behaviors (e.g., physical victimization occurs when a child is hit,
kicked, or pinched). Therefore, modeling can occur when a child is
victimized but not when they are rejected. Rejected children may
default to their modal forms of aggression, which would be physical
aggression for boys (Ostrov & Godleski, 2010), consistent with results
from this study.

4.2 | Limitations and future directions
Despite numerous strengths of the study, including the longitudinal

design and the use of multiple methods and informants there are a
number of important limitations. First, in terms of the piecewise

growth models, the variances of the slope factors had to be
constrained to zero to facilitate model identification. Future work
should use at least four timepoints of data to address this limitation.
The same informant was used to test relations between peer
rejection and aggressive behavior, which likely increased the
magnitude of these results. Finally, due to the school-based nature
of the data collection, missing data were expected given that children
frequently change preschools. As was anticipated due to changes in
schools or the transition to formal schooling, there was attrition for
approximately a third of the sample, but the sample with complete
data across all three timepoints was still sizeable (n =209). Missing
data were accommodated using FIML, but there is still a possibility
that missing data had an effect. In terms of demographic sample
limitations, children were recruited from high quality childcare
centers. The sample was representative of the broader county, but
was not particularly diverse and was middle to upper-middle class.
Additionally, the sample was typically developing, and therefore,
results are not necessarily generalizable to other geographic regions
or other groups.

Given the findings from this novel study, more research is
needed to determine the shape of change in aggression in early
childhood and disentangle the impact of peer factors on aggressive
behavior. First, future research should include more time points when
assessing change in aggression across early childhood. It would be
helpful to examine children's aggression right as they enter a new
classroom and then follow them through multiple timepoints within
the school year and into the next school year. This would allow for
researchers to examine how aggression ebbs and flows within and
across school years. Additionally, it would be beneficial to have
multiple informants and methods of aggression so that factors such
as teacher bias in reports could be examined. It would also be
beneficial to replicate path analysis results from the current study
using a different informant for peer rejection and aggressive behavior
because there was shared method variance among these measures.
Future research should examine whether significant findings from
this study may be better explained by other individual, peer, teacher,
or school-level variables. Moreover, future research should address
how individual (e.g., physiological factors), dyadic (e.g., friendship),
and group (e.g., peer acceptance) level factors interact to confer or

buffer risk in the development of aggressive behavior.

4.3 | Conclusions

The overarching goals of the current study were to examine change
in relational and physical aggression across early childhood and
evaluate peer predictors of these trajectories. Results demonstrated
that there was change in aggression over early childhood, such that
there was a significant decrease in both forms of aggression from T1
to T2, followed by a significant increase from T2 to T3. Change from
T2 to T3 was marginally greater for relational relative to physical
aggression and only boys experienced an increase in physical

aggression from T2 to T3. Peer rejection at T1 emerged as a predictor
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of the intercepts and T1 to T2 slopes for both forms of aggression,
and physical victimization emerged as a predictor of the physical
aggression intercept and T1 to T2 physical aggression slope.
Specifically, children high on these peer risk variables had higher
initial levels of aggression, followed by a greater decrease in
aggression from T1 to T2. The peer risk variables did not predict a
change in aggression from T2 to T3. This work may inform future
basic developmental research on the precursors of aggressive
behavior and over time this literature may inform future intervention
efforts. Specifically, proximal peer factors may be important
intervention targets for aggressive behavior and boys may be at an
increased risk for physical aggression toward the end of early
childhood.
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