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The role of physical and relational aggression in adolescents’ friendship selection was examined in a longitudinal sample of 274
Chilean students from 5th and 6th grade followed over 1 year. Longitudinal social network modeling (SIENA) was used to study
selection processes for aggression while influence processes were controlled for. Furthermore, the effects of network characteristics
(i.e., reciprocity and transitivity), gender, and social status on friendship selection were examined. The starting assumption of this
study was that selection effects based on aggression might have been overestimated in previous research as a result of failing to
consider influence processes and alternative characteristics that steer friendship formation. The results show that selection effects
of both physical and relational aggression disappeared when network effects, gender, and social status were taken into account.
Particularly gender and perceived popularity appeared to be far more important determinants of friendship selection over time than
aggression. Moreover, a peer influence effect was only found for relational aggression, and not for physical aggression. These
findings suggest that similarity in aggression among befriended adolescents can be considered to be mainly a by-product rather
than a leading dimension in friendship selection. Aggr. Behav. 37:417–429, 2011. r 2011 Wiley-Liss, Inc.
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INTRODUCTION

There is consistent evidence that during early
adolescence befriended peers display similarity in
several characteristics such as age, gender, race,
social class, educational aspirations, and physical
attractiveness [e.g., McPherson et al., 2001]. Aggres-
sion constitutes no exception to this trend [Cairns
et al., 1988; Dishion et al., 1995; Espelage et al.,
2003; Kupersmidt et al., 1995; Rose et al., 2004a,b].
On the basis of these findings it has been concluded
that similarity in aggression is the result of processes
in which aggressive adolescents select each other as
friends [Haselager et al., 1998; Snyder et al., 1997;
Werner and Crick, 2004].
A major shortcoming of previous research is the

fact that we get to know too little about the possible
mechanisms that might create similarity in aggression
among befriended adolescents. Is it so that similarity
in aggression among friends is the result of aggressive
youths selecting each other as friends [Haselager et al.,
1998; Snyder et al., 1997]? Or does selection plays no
role because friends influence each other and become

more equal with regard to aggression, resulting in
similarity [Haynie, 2001; Steglich et al., 2010; Urberg,
1999]? There is some evidence that friends’ aggression
may be predictive for one’s own aggression over time
[Espelage et al., 2003; Rose et al., 2004a,b; Vitaro
et al., 1997]. However, the empirical support for this
influence effect is inconsistent [Newcomb et al., 1999;
Poulin and Boivin, 2000] and there is evidence for the
co-occurrence of both selection and influence pro-
cesses [Mrug et al., 2004; Werner and Crick, 2004].
Cross-sectional studies cannot answer these questions
and traditional statistical techniques are not adequate
to untangle selection and influence effects.
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Even if similarity in aggression turned out to be
mainly the result of selection rather than influence
effects, it may be the by-product of other factors than
aggression. For example, if aggression correlates with
gender and gender correlates with friendship forma-
tion, it may look like an effect of similarity in
aggression even though this is not the case. Selection
effects might also be the by-product of structural
network tendencies, such as reciprocity and transi-
tivity [Davis, 1970]. For example, when friendship
formation between two aggressive adolescents occurs
because they share a third friend (transitivity), leaving
out an estimate for transitivity would result in this
friendship selection incorrectly being attributed to
their aggression. Not controlling for such structural
tendencies means that selection effects of any
attribute are easily inflated [Steglich et al., 2010].
This study was aimed at contributing to the under-

standing of the role of aggression in friendship
selection by probing more deeply into the mechanisms
that may lead to friendship between aggressive
youths. To this end, we focus on both physical and
relational aggression as distinct forms of aggression
[Crick and Grotpeter, 1995].

BACKGROUND

The importance of similarity for friendship
formation has often been demonstrated [Bukowski
et al., 2000; Byrne, 1971; McPherson et al., 2001].
This argues in favor of some kind of selection effect
as an explanation of similarity. However, it does not
tell us on what attributes friends are selected, nor
does it exclude other effects that are related to active
selection. We therefore have to answer three main
questions: (a) On what attributes are friends
selected? (b) How is aggression related to these
attributes? (c) What other effects are likely to
influence the similarity among friends with regard
to aggression? In order to answer these questions,
we proceeded from a goal-framing perspective
[Lindenberg, 2001, 2006, 2008], which has success-
fully been applied to questions of friendship forma-
tion before [Dijkstra et al., 2007; Sijtsema et al.,
2009; Veenstra et al., 2007].
Goal-framing theory argues that goals that relate

to fundamental needs are particularly powerful in
affecting cognitive and evaluative processes. Goals
can be seen as combinations of representations of
desired or undesired end states and knowledge
structures about ways to realize them. It can be said
that goals in general, but particularly the need-related
goals, influence selective attention and evaluations.

Two need-related goals for adolescents are the
achievement of status and affection [Dijkstra et al.,
2007, 2008; Lindenberg, 1996; Veenstra et al., 2010].
These may be the most important goals for friend-
ship formation [Burns et al., 2008]. Because both are
related to social needs, adolescents are likely to
pursue them both at the same time and in a
compatible way, such that realizing one does not
block realizing other [Veenstra et al., 2010].
A possible attribute that may drive a ‘‘rough’’
selection for friendship in early adolescence is
gender. At this age, gender may be one of the most
important attributes for achieving need-related goals
[Maccoby, 1998]. Martin and Halverson [1981] have
pointed to ‘‘sex schemas’’ as mental constructs that
help interpret gender-related information and
regulate sex-appropriate behaviors, and its role in
achieving important goals. Although gender bound-
aries are gradually crossed in adolescence, these sex-
schemas are likely to remain influential, favoring
same-gender preference in friendship formation
[Dijkstra et al., 2007; Nangle et al., 2004]. Gender
is thus an important first step to distinguish within
the peer group significant others from nonsignificant
others for goal achievement, resulting in boys
selecting boys as friends, and girls selecting girls.
Because boys have been found to be more physically
aggressive than girls [Card et al., 2008], gender can
be expected to drive an important part of the
similarity effect with regard to physical aggression.
With regard to relational aggression, gender can be
expected to be less important in explaining selection
effects, because gender differences appear to be
trivial for relational aggression [Card et al., 2008].
Next, in order to make the realization of affection

and status compatible, it can be expected that both
boys and girls will attempt not to lose status and, if
possible, even try to gain status through friend-
ship choice [Dijkstra et al., 2010b]. This creates a
tendency for status similarity among friends. By
status we mean popularity status (i.e., perceived
popularity). Because higher status (‘‘perceived
popular’’) peers are often more aggressive both
physically and relationally than less popular peers
[Dijkstra et al., 2009; LaFontana and Cillessen,
2002; Rodkin and Berger, 2008], status similarity
also implies a certain degree of similarity in aggres-
sion, without aggression being causally implicated in
producing the similarity. In this light, similarity of
physical and relational aggression among friends
might be a by-product of the effects of gender and
status on the realization of affection.
An additional attribute needs to be introduced.

In the literature, social preference (i.e., being liked)
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is also seen as a possible conception of status
(i.e., sociometric status) [Cillessen and Rose, 2005].
However, contrary to popularity status, sociometric
status is not linked to aggression and is thus unlikely
to create similarity in aggression among friends as
a by-product. There is, of course, some overlap
between the two forms of status, but once popularity
status is taken into account, sociometric status
should have little effect on similarity in aggression
among friends.
In order to test these hypotheses on selection

effects, we need to be able to control for possible
effects of influence [Urberg, 1999]. What is needed is
a simultaneous test of selection and influence
processes. Until recently, studies in which it was
possible to do this were scarce, mostly due to
technical statistical problems [Steglich et al., 2010].
In this study we focus on friends’ selection

considering the active process involved in selecting
peers to form close relationships, while simul-
taneously testing for influence processes, using
advanced social network analyses (SIENA) [Veenstra
and Dijkstra, 2011]. An increasing number of
researchers use this method to untangle selection
and influence processes concerning delinquency [Burk
et al., 2007], musical taste [Steglich et al., 2006],
weapon carrying [Dijkstra et al., 2010], and smoking
[Mercken et al., 2009]. In the realm of aggression,
Sijtsema et al. [2010a,b] untangled selection from
influence processes with regard to different types
of aggression, including physical and relational
aggression, but they did not relate this to explaining
similarity in aggression among friends. For both
physical and relational aggression, we controlled for
influence effects when testing the hypothesized
selection effects.
Finally, there are structural network effects

(mainly reciprocity and transitivity) that are likely
to affect the similarity of attributes among friends.
These network effects had to be considered as well,
in order to get reliable estimates for the role of
aggression on friendship selection [Steglich et al.,
2010]. Reciprocity refers to the fact that best friend
nominations are likely to be reciprocated, yielding
mutual friendship relations. Transitivity reflects the
tendency for two individuals who share a mutual
friend to become friends as well, also referred to as
‘‘friends of my friends are also my friends’’ [Davis,
1970]. Both reciprocity and transitivity are relevant
in the process of friendship formation. For instance,
Espelage et al. [2007] showed that the formation of
friendships depends on structural characteristics of
the network, such that friendships are more likely to
be formed if they imply closing cliques (transitivity).

Similarly, the establishment of a mutual friendship
relation between two aggressive adolescents might
occur via a tendency to reciprocate friendship
nomination over time rather than due to similarity
in aggression. Thus, when these structural network
tendencies are left out of consideration, selection
effects for any attribute are easily inflated [Steglich
et al., 2010]. In this study, reciprocity and transitiv-
ity were taken into account, yielding more reliable
estimates for selection effects of aggression.

THE PRESENT STUDY

To our knowledge, this study is the first to date in
which the similarity of friends with regard to
physical and relational aggression is explained in
terms of possible underlying mechanisms that do not
directly relate to any form of aggression itself.
Following from our argumentation, we hypo-
thesized that when influence, gender, status, and
structural network effects are controlled for, the
initial effects of physical and relational aggression
on friendship selection would disappear.

METHOD

Participants

The participants were part of a larger study on
peer relations. Two hundred and seventy-four fifth
and sixth graders (135 fifth graders; 142 boys, age
range 10–12) from two urban schools in metro-
politan Santiago, Chile, were included in the study.
In each school four classes participated in the data
collection. Active consent was gathered from all
students and their parents. For 25 students no
information was available at time point 1, and were
coded as missing. Attrition analyses showed that
these participants did not differ in any of the
variables of this study from other participants.

Procedure

Participants were surveyed from June to August
(middle of the academic year) and reassessed during
the same months after 1 year. Surveys were
completed during regular class hours through a
group administration, taking 45min per classroom.
Participants were assured that their answers would
be kept confidential, and were told that they were
not allowed to talk and that they could stop
participating at any time. During the survey, one
administrator read the instructions and questions
aloud while scanning the room to check for potential
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problems. Additional administrators provided
mobile monitoring and assisted children if necessary.
All surveys were identified and distributed in
a manner that concealed the identity of the parti-
cipants. Measures and procedures to protect the
confidentiality and rights of all participants were
approved by the Institutional Review Board of the
local university and by the principals of both schools
involved in this research.

Measures

Students were asked to nominate their classmates
on a variety of social and personality characteristics,
and to state who they considered their best friends.
Participants were told that they could nominate
same- or cross-gender peers, and that peers could be
nominated for more than one item.

Friendships. Participants were asked to write
down the names of up to six children who they
considered their best friends in their classroom.
On average participants selected 2.52 friends at
Time 1 and 2.90 at Time 2. These best friend
nominations were used to determine peer networks
using adjacency matrices, containing information on
whether a best friend relation was absent (zero) or
present (one). Structural zeros between classroom
networks were used to indicate that participants were
not able to nominate peers from other classrooms.

Physical aggression. Using common peer
nomination procedures [Coie et al., 1982], partici-
pants were asked to nominate up to six peers in their
classroom who best fit the descriptor for who starts
fights. After nominations were counted, scores for
physical aggression were standardized within class,
and subsequently z-standardized in both networks
separately (i.e., 5th–6th grade and 6th–7th grade).

Relational aggression. Participants were
asked to nominate up to six peers in their classroom
who best fit the descriptor for who ignores others.
Again, nominations were counted, and scores for
relational aggression were standardized within class.
Subsequently z-standardized in both networks
separately (i.e., 5th–6th grade and 6th–7th grade).
Because SIENA requires categorical variables, both
continuous aggression scores were transformed to
a 4-point scale, using increments of .25 of the
continuous z-score as cut-off points. Although our
measures of aggression was based on single-items,
scores are based on information from all peers,
yielding reliable estimates for behaviors and charac-
teristics [Coie et al., 1990].

Perceived popularity. Participants were allowed
to nominate up to six classmates they considered to be

‘‘popular’’ and ‘‘not popular’’. Following LaFontana
and Cillessen’s [2002] procedure, popularity was
calculated by subtracting peer nominations as ‘‘not
popular’’ from peer nominations as ‘‘popular.’’ After
standardization of scores within class and across
networks, perceived popularity was transformed to a
6-point scale, using increments of .50 of the continuous
z-score as cut-off points.

Social preference. For social preference, parti-
cipants were allowed to nominate six classmates with
whom they ‘‘liked most’’ and ‘‘liked least’’ to play.
Social preference scores were constructed by sub-
tracting a participant’s ‘‘liked least’’ from his or her
‘‘liked most’’ score [Coie et al., 1982]. After scores
were standardized within class and across networks,
both variables were transformed into a 6-point scale,
using increments of .50 of the continuous z-score as
cut-off points.
Considering the smaller variance in physical

and relational aggression compared with perceived
popularity and social preference, we used a 4-point
scale for our aggression measures and a 6-point scale
for our social status measures to represent the data
in an optimal way.

Analytical Strategy

The analyses were conducted using the Simulation
Investigation for Empirical Network Analyses
(SIENA) program. SIENA is one of the statistical
modules of StOCNET [Boer et al., 2006], a family of
statistical programs for social network analysis.
SIENA is used to estimate an actor-based model
for the co-evolution of networks and behaviors
over time [Snijders et al., 2007a,b]. The effects of
attributes on changes in network ties (making
new friendships or breaking existing ones) indicate
selection effects. Conversely, the effects of the
network on changes in individual attributes indicate
influence effects.
The estimates of the model are obtained through

an iterative simulation procedure within a Markov
Chain Monte Carlo approach [Snijders, 2005;
Snijders et al., 2007a,b]. The model imputes likely
developmental trajectories between time points, in
which the information from Time 1 is taken as
starting point. These estimates are based on transi-
tion probabilities between probable states in the
state space of possible configurations of the combi-
nation of network and behaviors. Estimates indicate
the probability of specific change patterns for
both individual attributes and network ties given
the observed data. The estimation of changes in
network ties and individual attributes are modeled
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simultaneously. In this way, the program enables
testing of selection and influence effects while each is
controlled for the other [Burk et al., 2007; Snijders
et al., 2007a,b; Steglich et al., 2006, 2010]. In the
context of this study, selection implies that indivi-
dual levels of aggression remain similar, but friends
change in accordance with an individual’s own level
of aggression; influence implies that friends stay
similar, but the level of aggression becomes similar
to that of friends over time.
Analyses in SIENA yield two types of parameters.

First, parameters with regard to the network repre-
sent both structural network effects and changes in
the network, reflecting selection dynamics. In this
study, we examined three structural network effects:
(a) density, the number of outgoing ties, and, there-
fore, the density of the network; (b) reciprocity, the
extent to which friendship choices are reciprocated;
and (c) transitivity, the tendency of individuals to be
friends with the friends of their friends (transitive
triplets). Snijders [2001] recommends taking these
three structural effects into account to avoid over-
estimation of other network-related estimates and
influence effects.
Next to these network characteristics, selection

effects for aggression were estimated. Effect of
aggression on friendship nominations received indi-
cates the extent to which aggression affects being
nominated as a best friend by peers. Conversely,
effect of aggression on friendship nominations given
indicates the extent to which aggression influences
the number of best friend nominations given to
peers. Because these effects were included, the
parameter selection of similar aggressive friends gives
a reliable estimate for the extent to which adoles-
cents form new friendships with others who are
similar in aggression. This effect is the aggression
selection effect.
The same three selection effects were also esti-

mated for gender and social status (i.e., perceived
popularity and social preference). As a result of this,
we were able to determine the effect of aggression on
selecting friends, while controlling for the effects of
gender and social status as well as the structural
network effects mentioned earlier.
The second type of estimates provided by SIENA

indicate the extent to which aggression changes over
time, referred to as aggression dynamics. Aggression
dynamics reflect influence processes in which parti-
cipants change their level of aggression in accor-
dance with the aggression of befriended peers.
Because potential influence processes for aggression
are controlled for, the selection dynamics provide
more reliable estimates for the true impact of

aggression on friendship selection by ruling out
influence as a competing mechanism for similarity in
friendship networks. There are three parameters of
the aggression dynamics.
First, the linear shape effect indicates the overall

response toward high or low values on aggression.
A negative parameter would indicate that the
majority of respondents scored below the mean on
the 4-point scale for aggression; a positive parameter
would indicate that the majority of respondents
scored above the mean. Second, we included the
quadratic shape effect, which expresses a feedback
effect of aggression on itself. A positive parameter
indicates that responses tend to occur on the extreme
ends of the scale. This reflects a self-reinforcing
effect, meaning that when aggression increases, the
push toward more aggression increases, and when
aggression decreases, the push toward lower levels of
aggression also increases. A negative value would
suggest that responses are unimodally scattered
around the group average. This indicates a self-
correcting effect, implying that when aggression
increases, the push toward higher levels of aggres-
sion decreases, and conversely, when aggression
decreases, the push toward lower levels of aggression
decreases [see also Snijders et al., 2010].
Together, the linear and quadratic shape effects

can be interpreted as a curvilinear function, expres-
sing the results of inclinations and constraints for
the possible values of aggression, independent of
other effects or explanatory mechanisms.
Third, the aggression influence indicates the extent

to which participants changed their behavior such as
to minimize the average distance from their friends on
the aggression scale, the so called average similarity
effect in the SIENA software. This parameter
represents the influence effect.
Analyses were conducted in six steps for both

physical and relational aggression separately.
First, we ran a model with the aggression selection
dynamics and aggression influence dynamics only.
Because density as a structural network effect is
given as default, this effect was also included in the
model. In the second model, reciprocity and transiti-
vity were added to the model. In the following
models, selection effects of gender, and social status
(perceived popularity and social preference, sepa-
rately as well as simultaneously) were entered in the
model. Following this stepwise procedure, we were
able to assess the relative contribution of aggression
on friendship selection by taking into account
features of the network, gender, and social status.
All models were first run for fifth and sixth graders
separately. Because findings were similar across both
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samples, the SIENA analyses were again conducted
on the complete sample. Results from these SIENA
analyses are presented here.
To facilitate the interpretation of the results, we

calculated the exponential function of the estimates
(only presented in the text). For the effects of
aggression and social status, we first divided the
estimates by the number of answer categories on
these scales minus one. As a result of this, the odds
ratios for these effects reflect the effect of one unit of
increase or decrease on the aggression and social
status scale. Because the quadratic term is not linear,
we did not calculate an odds ratio for this estimate.

RESULTS

Descriptive Statistics

Descriptive statistics are presented for all variables
of this study in Table I. As can be observed, the
sample was evenly distributed by gender (dummy
coded). The proportion scores for physical aggres-
sion were between .06 and .08 in both samples across
time points and .04 and .06 for relational aggression.
Mean scores for perceived popularity and social
preference (before being z-standardized) were both
close to zero.
Table II displays correlations between these

variables, distinguishing 5th (turning into 6th) and
6th (turning into 7th) graders. Physical and rela-
tional aggression appear to be highly correlated at
concurrent time points. Although physical aggres-
sion was more stable than relational aggression over
time, both forms of aggression showed higher
stability among older students.
Boys were more physically aggressive than girls

at both time points, no gender differences appeared
for relational aggression, except boys in 7th grade
being slightly more relational aggressive than girls.
Furthermore, physical aggression and relational
aggression were positively correlated with perceived

popularity, except at time point 2 for the 5th–6th
graders. Physical aggression was negatively asso-
ciated with social preference only for the 5th–6th
graders, whereas relational aggression was only
negatively related to social preference in 5th grade.
Perceived popularity and social preference showed
a positive correlation, particularly for the 6th–7th
graders. No gender differences were found for
perceived popularity and social preference, except
for girls who scored higher on social preference in
5th grade.

SIENA Results

In Tables III and IV the results of the SIENA
analyses are presented for physical and relational
aggression, respectively. Results of both analyses are
discussed simultaneously.
In the first model the effect of aggression on

friendship selection was examined, while a peer
influence effect was controlled for. It appeared that
physical and relational aggression affected friend-
ship selection 1 year later (Est. 0.915 t(267)5 4.42,
Po.01 and Est. 0.965 t(267)5 2.21, Po.05). Parti-
cipants were 1.36 and 1.38 times more likely to select
peers who were similar in physical aggression and
relational aggression. Moreover, physical aggression
slightly increased the number of nominations

TABLE I. Descriptive Statistics for Main Variables

5–6th grade 6–7th grade

M SD Range N M SD Range N

Physical aggression Time 1 .07 .14 .00–.79 123 .08 .14 .00–.61 126

Physical aggression Time 2 .06 .15 .00–.87 135 .07 .13 .00–.69 139

Relational aggression Time 1 .04 .07 .00–.46 123 .06 .07 .00–.43 126

Relational aggression Time 2 .05 .07 .00–.44 135 .05 .07 .00–.44 139

Gender (15boy) .51 .50 0–1 135 .53 .50 0–1 139

Perceived popularity Time 1 .03 .14 �.35–.44 123 �.01 .21 �.61�.50 126

Social preference Time 1 .02 .13 �.35�.25 123 �.00 .16 �.38�.36 126

TABLE II. Correlations for Main Variables

1 2 3 4 5 6 7

Physical aggression Time 1 – .54� .66� .26� .27� .24� �.32�

Physical aggression Time 2 .70� – .19� .45� .34� .02 �.41�

Relational aggression Time 1 .20� .12 – .29� .00 .30� �.23�

Relational aggression Time 2 .29� .51� .55� – �.05 .32� �.04
Gender (15boy) .47� .41� �.16 .03 – .13 �.22�

Perceived popularity Time 1 .38� .31� .12 .28� .08 – .32�

Social preference Time 1 .04 .03 �.07 .05 �.09 .62� –

Above the diagonal 5th–6th grade. Below the diagonal 6–7th grade.
�Po.05.
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received (Est. 0.085 t(267)5 1.71, P5 .09) and
nominations given (Est. 0.095 t(267)5 2.11,
Po.05), suggesting physical aggressive adolescents
being more attractive for peers as well as more active
in the peer network.
The negative aggression linear effects indicate that

adolescents were more likely to score below the
mean on both physical and relational aggression.
The positive aggression quadratic effects show that
both forms of aggression were self-reinforcing over
time, suggesting that higher values of aggression
were more likely to further increase, whereas
participants with low values of aggression tended
to further decrease their aggression. No influence
effect was found for physical aggression, whereas
relational aggression appeared to be influenced by
peers (Est. 1.935 t(267)5 1.99, Po.05). Participants
were 1.43 times more likely to change their relational
aggression in accordance with their friends’ than not
change their relational aggression. Additionally, we
tested whether influence processes differed by
gender, which appeared not to be the case (not
presented here). Because these effects for aggression
dynamics were consistent across all models,
these findings for the behavioral dynamics are not
reiterated below.
In the second model the network features recipro-

city and transitivity were added to the model.
Together with density, both effects were significant
in the models with physical aggression and relational
aggression, showing that nominations as best friend
were likely to be reciprocated (OR5 3.81 and
OR5 3.89) and sharing a friend increased the
likelihood of becoming friends (OR5 1.32 and
OR5 1.32). With regard to relational aggression,
the initial significant effect of selection of similar
aggressive friends disappeared when controlling for
these network effects. Although for physical aggres-
sion the effect of selection of similar aggressive
friends remained significant, the strength of these
effects was weakened, whereas the significant effect
of physical aggression on nominations received
and given disappeared after the inclusion of both
network features.
The significant selection effect of similar physically

aggressive friends was absent, however, when gender
was taken into account. Participants were 2.07 times
more likely to select same-gender peers as friends,
whereas selection of friends who are similar on
physical aggression was unlikely (Est. 0.195 t(262)5

1.18, P5 .24). A similar gender effect was found in
the model with relational aggression (OR5 2.14).
In the following models, perceived popularity

and social preference were added to the model.

It is shown, first, that selection effects for gender
remained stable in the models with perceived popu-
larity and social preference. Further, it appeared
that in both physical and relational aggression
models participants were 1.11 times more likely to
select friends who were similar in perceived popu-
larity than peers who were dissimilar. Furthermore,
it was found that perceived popularity increased
best friend nominations received (Est. 0.075

t(259)5 2.31, Po.05 and Est. 0.095 t(259)5

3.26, Po.01), and decreased number of best friend
nominations given (Est. �0.065 t(259)5�2.25,
Po.05 and Est. �0.075 t(259)5�2.94, Po.01).
With regard to social preference, participants were
1.05 times more likely to select same-socially
preferred friends than peers who differed in social
preference (for both physical and relational aggres-
sion models). Additionally, being socially preferred
by peers increased nominations received as best
friends (Est. 0.095 t(259)5 3.39, Po.001 and Est.
0.085 t(259)5 3.52, Po.001).
Finally, we examined the role of both perceived

popularity and social preference in friendship
selection simultaneously. In so doing, we were
able to assess the relative contribution of both
constructs to friendship formation over time. For
both the model with physical aggression and
relational aggression, being socially preferred in-
creased the number of friendship nominations
received (Est. 0.085 t(256)5 2.42, Po.05 and Est.
0.065 t(256)5 2.24, Po.05), perceived popularity
slightly decreased the number of friendship nomina-
tions given (Est. �0.055 t(256)5 1.74, P5 .08 and
Est. �0.075 t(256)5 2.06, Po.05). Further, it was
found that participants were more likely to select
friends who were similar in perceived popularity
(Est. 0.475 t(256)5 3.34, Po.001 and Est. 0.465

t(256)5 3.23, Po.001) rather than in social prefer-
ence (Est. 0.155 t(256)5 1.27, P5 .21 and Est.
0.155 t(256)5 .97, P5 .33). Thus, as expected,
perceived popularity appeared to be more important
underlying friendship selection than social preference.

DISCUSSION

It has often been found that aggressive adolescents
are friends, reflected by similarity in aggression
between friends. In this study we used longitudinal
data and longitudinal network analyses (SIENA) to
untangle selection and influence processes in order
to find out what factors lead to such similarity
effects. Previous results on friendship selection are
mostly based on cross-sectional studies, making it
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difficult to unravel the underlying mechanisms and
thus few studies, if any, have been able to look at
possible mechanisms that drive these effects.
For example, some previous studies found similarity
in aggression between friends to be higher compared
with the similarity of other attributes, such as
prosocial behavior and shyness, which led to the
conclusion that, compared with other attributes,
aggression has a strong impact on determining who
a child associates with [Haselager et al., 1998].
However, in these studies, the relative contribution
of various factors could not be adequately assessed.
Both physical and relational forms of aggression
may not be attributes on which friends are selected.
Rather, the similarity in aggression among friends
may be the by-product of other factors, including
influence processes.
Even longitudinal data are not enough to test

possible mechanisms. Owing to recent developments
in social network analysis (SIENA), it is now
possible to test for changing behaviors within
changing networks, and thus to weight the roles of
several explanatory factors underlying similarity
among friends, including structural network effects,
reciprocity and transitivity in friendships [Veenstra
and Dijkstra, 2011]. Based on goal-framing theory,
we specifically included gender and status effects.
The present findings initially showed that indeed

adolescents select peers with similar physically as
well as relationally aggression levels as friends.
However, this selection effect based on aggression
faded once network effects, gender, and social status
were taken into account. The similarity effect of
physical aggression decreased after we accounted for
the fact that best friend nominations were likely to
be reciprocated and that peers shared a friend
(transitivity). The effect of relational aggression on
friendship selection became altogether nonsignifi-
cant when structural network effects were controlled
for. In other words, mutual consideration as
friends and common interpersonal relationships,
not aggressiveness, were significant predictors of
friends’ selection.
Next, as expected, the selection effect of physical

aggression vanished when gender was entered into the
model. The peer culture of early adolescents is
gendered in nature [Adler and Adler, 1998; Maccoby,
1998] particularly with regard to physical aggression
[Card et al., 2008]. Similar to existing literature,
gender in our study was mainly associated with
physical aggression for boys, whereas almost no
gender differences were found for relational aggres-
sion [Card et al., 2008]. The results showed that in
early adolescents similarity in gender trumps similarity

in aggression when it comes to friendships, but the
gender effects, in turn, may create the semblance of
similarity based on aggression.
Also as expected, status had a strong effect on

selection. We included two measures of social status,
that is, perceived popularity and sociometric status
(social preference). Because perceived popularity is
related to aggression, whereas sociometric status is
not, we expected the former but not the latter to
influence the similarity in aggression among friends.
Although the effects of aggression on friendship
selection were already vanished, perceived popularity
was as predicted a consistent factor in friendship
selection, whereas sociometric status was not.
From a goal framing theory the finding that

perceived popularity was more important in friend-
ship selection than social preference was not
surprising. Perceived popularity is most likely to be
related to friendship selection, considering its direct
link to the need-related goal of status. By contrast,
the relation between social preference and need-
related goals is diffuse in the sense that both
affection and status are entangled within social
preference. Specifically, being liked by peers reflects
both affection and status, that is, the extent to which
someone is seen as affectionate by someone as well
as liked by many peers. Because social preference as
aggregated score on the group level does not
necessarily reflect personal preference on the dyadic
level, it does not directly relate to the individual
need-related goal of affection. Considering its over-
lap with status (perceived popularity) [Cillessen and
Rose, 2005; Dijkstra et al., 2010a] social preference
might, however, initially play a role in friendship
selection, when perceived popularity is not con-
trolled for. But once perceived popularity reflecting
‘‘pure’’ status is taken into account, perceived
popularity is as found more likely to steer friendship
selection than social preference.
Finally, these results on the selection of friends

hold while controlling for the possible influence
effects for aggression. This means that the selection
effects of network, gender, and status factors hold
even if there are possible simultaneous influence
effects on aggression. For physical aggression, we
found no such influence effect, but for relational
aggression we found such effect across all models.
Maybe this is not so surprising after all. Even
though relational aggression is no basis for friend-
ship selection, it is more of a social skill that can be
learned than physical aggression and hence skilled
friends can teach this form of aggression to others.
Taken together, these findings suggest mechanisms

that create the semblance of (physical and relational)
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aggression as a selection criterion for friendship in
early adolescence, and it challenges any claim that
similarity in aggression drives friendship selection.
This challenge is supported by recent findings that
similarity in aggression among the most aggressive
male friends must be seen as a result not of active
selection but of default selection, meaning that
aggressive children are forced to choose each other
as friends in the absence of conventional, nonag-
gressive peers who would like to associate with
them. They would have preferred nonaggressive
friends but could not realize this preference [Deptula
and Cohen, 2004; Sijtsema et al., 2010a,b].
This study has some limitations that should be

considered. One important limitation is the fact that
in our study friendship selection was constrained
within school classes, leaving out friendship rela-
tions outside school. Some studies, however, have
shown the importance of outside school friends,
particularly in the realm of problem behaviors
[Kiesner et al., 2003, 2004]. The fact that the
network data was based on limited nominations
for friendships might also affect the results particu-
larly regarding the network features. Despite artifi-
cially limiting the peer networks to a maximum of
six friends, the effects of reciprocity and transitivity
on friendship relations were still apparent and
were likely to be underestimated rather than
overestimated.
The relatively long time interval of 1 year between

the two time points may also be a limitation.
Although the SIENA program imputes likely develop-
mental trajectories between time points through a
simulation process that controls for unobserved
changes in networks and behaviors, future research
might profit from using shorter time intervals to better
capture changes over time. Also, even though two
time points allow one to observe selection and
influence processes, longitudinal studies with more
than two waves and shorter intervals are needed to
better assess these processes.
Finally, our study was based on peer interactions in

Chile, whereas most research on peer affiliation
processes is conducted in the United States or Europe.
Initially, this could be seen as challenging the generali-
zibility of our findings to other countries. However,
correlation patterns between our key variables
appeared to be consistent with those found in previous
research in other countries. Moreover, developing
research in diverse international contexts may help to
broaden and validate the accumulated evidence on
peer dynamics, showing the universal character of
selection processes with regard to aggression, gender,
and social status in friendship formation.

With regard to future research, we point to the
importance of additional factors. Aggression may be
more important in some contexts for friendship
formation than in others. For instance, aggression
might be more salient for the formation of friend-
ships among low-status adolescents, or within
particular peer networks characterized by weaker
interpersonal bounds. Factors such as attitudes
toward aggression, school performance, and depres-
sion [cf. Kupersmidt et al., 1995] may also create
contexts within which the role of aggression for
friendship varies. Incorporating such factors in
longitudinal social network design would enhance
our understanding of the developmental process in
adolescents’ networks and behaviors [Veenstra and
Dijkstra, 2011].
In addition, the role of aggression might depend

on interpersonal processes that are more visible at
the peer group level through the definition of group
norms [Dijkstra et al., 2008; Ellis and Zarbatany,
2007; Espelage et al., 2007], rather than show up in
close, intimate relationships. Further research is
needed to identify these different layers of the social
experience of adolescents.
In sum, the findings of this study add to the

literature on friends’ similarity and throws some light
on the possible mechanisms that may make aggres-
sion look like an important criterion for friend-
ship when it actually is not. Our findings present a
picture in which aggression similarity is a by-product
of the role of network effects, gender and popularity
status. It is due to advanced social network analyses
(SIENA) that we were able to disentangle selection
and influence effects in friendship formation with
regard to physical and relational aggression.

ACKNOWLEDGMENTS

This study was funded in part by an internal
research fund granted to Christian Berger by
Universidad Alberto Hurtado, Santiago, Chile. We
thank members of the research group on Social
Development of Adolescents (René Veenstra, Jelle
Sijtsema, Gijs Huitsing, Tinka Veldhuis, Katya Ivanova,
and Anke Munniksma) for their valuable comments on
earlier drafts of this manuscript. Both first authors made
equal contributions to the manuscript.

REFERENCES

Adler PA. Adler P. 1998. Peer Power. Preadolescent Culture and

Identity. New Jersey: Rutgers University Press.

Boer P, Huisman M, Snijders TAB, Steglich CEG, Wichers LHY,

Zeggelink EPH. 2006. StOCNET: An open software system for

427Physical and Relational Aggression and Friendship Selection

Aggr. Behav.



the advanced statistical analyses of social networks. [1.7.]. 2006.

[Computer software]. Groningen: ICS/Science Plus.

Bukowski WM, Sippola LK, Newcomb AF. 2000. Variations in

patterns of attraction to same- and other-sex peers during early

adolescence. Dev Psychol 36:147–154.

Burk WJ, Steglich CEG, Snijders TAB. 2007. Beyond dyadic

interdependence: Actor-oriented models for co-evolving social

networks and individual behaviors. Int J Beh Dev 31:397–404.

Burns S, Maycock B, Cross D, Brown G. 2008. The power of peers:

Why some students bully others to conform. Qual Health

Research 18:1704–1716.

Byrne D. 1971. The Attraction Paradigm. New York: Academic Press.

Cairns RB, Cairns BD, Neckerman HJ, Gest SD, Gariepy JL. 1988.

Social networks and aggressive-behavior—peer support or peer

rejection. Dev Psychol 24:815–823.

Card NA, Stucky BD, Sawalani GM, Little TD. 2008. Direct and

indirect aggression during childhood and adolescence: A meta-

analytic review of gender differences, intercorrelations, and

relations to maladjustment. Child Dev 79:1185–1229.

Cillessen AHN, Rose AJ. 2005. Understanding popularity in the peer

system. Curr Dir Psychol Sci 14:102–105.

Coie JD, Coppotelli H, Dodge KA. 1982. Dimensions and types of

social-status—A cross-age perspective. Dev Psychol 18:557–570.

Coie JD, Dodge KA, Kupersmidt JD. 1990. Peer group behavior and

social status. In: Asher SR, Coie JD (eds). Peer Rejection in

Childhood. New York: Cambridge University Press, pp 17–59.

Crick NR, Grotpeter JK. 1995. Relational aggression, gender, and

social-psychological adjustment. Child Dev 66:710–722.

Davis JA. 1970. Clustering and hierarchy in interpersonal relations—

Testing 2 Graph Theoretical Models on 742 Sociomatrices. Am

Sociol Rev 35:843–851.

Deptula DP, Cohen R. 2004. Aggressive, rejected, and delinquent

children and adolescents: A comparison of their friendships. Aggr

Violent Behav 9:75–104.

Dijkstra JK, Lindenberg S, Veenstra R. 2007. Same-gender and

cross-gender peer acceptance and peer rejection and their relation

to bullying and helping among preadolescents: Comparing

predictions from gender-homophily and goal-framing approaches.

Dev Psychol 43:1377–1389.

Dijkstra JK, Lindenberg S, Veenstra R. 2008. Beyond the class norm:

Bullying behavior of popular adolescents and its relation to peer

acceptance and rejection. J Abnorm Child Psychol 36:1289–1299.

Dijkstra JK, Lindenberg S, Verhulst FC, Ormel J, Veenstra R. 2009.

The relation between popularity and aggressive, destructive, and

normbreaking behaviors: Moderating effects of athletic abilities,

physical attractiveness, and prosociality. J Res Adolesc 19:

401–413.

Dijkstra JK, Lindenberg S, Veenstra R, Steglich CEG, Isaacs J,

Card NA, Hodges EVE. 2010. Selection and influence processes

in weapon carrying in early adolescence: The role of status,

aggression, and vulnerability. Criminology 48:187–220.

Dijkstra JK, Cillessen AHN, Lindenberg S, Veenstra R. 2010a.

Same-gender and cross-gender likeability: Associations with

popularity and status enhancement. The TRAILS study. J Early

Adolesc 30:773–802.

Dijkstra JK, Cillessen AHN, Lindenberg S, Veenstra R. 2010b.

Basking in reflected glory and its limits. Why adolescents hang

out with popular peers. J Res Adolesc 20:942–958.

Dishion TJ, Andrews DW, Crosby L. 1995. Antisocial boys and

their friends in early adolescence—Relationship characteristics,

quality, and interactional process. Child Dev 66:139–151.

Ellis WE, Zarbatany L. 2007. Peer group status as a moderator of

group influence on children’s deviant, aggressive, and prosocial

behavior. Child Dev 78:1240–1254.

Espelage DL, Holt MK, Henkel RR. 2003. Examination of peer-

group contextual effects on aggression during early adolescence.

Child Dev 74:205–220.

Espelage DL, Green H, Wasserman S. 2007. Statistical analysis of

friendship patterns and bullying behaviors among youth. New

Dir Child and Adolesc Dev 118:75.

Haselager GJT, Hartup WW, van Lieshout CFM, Riksen-

Walraven JMA. 1998. Similarities between friends and non-

friends in middle childhood. Child Dev 69:1198–1208.

Haynie DL. 2001. Delinquent peers revisited: Does network

structure matter? Am J Sociol 106:1013–1057.

Kiesner J, Poulin F, Nicotra E. 2003. Peer relations across contexts:

Individual-network homophily and network inclusion in and

after school. Child Dev 74:1328–1343.

Kiesner J, Kerr M, Stattin H. 2004. ‘Very Important Persons’ in

adolescence: Going beyond in-school, single friendships in the

study of peer homophily. J Adolesc 27:545–560.

Kupersmidt JB, Derosier ME, Patterson CP. 1995. Similarity as the

basis for childrens friendships—The roles of sociometric status,

aggressive and withdrawn behavior, academic-achievement and

demographic characteristics. J Soc Pers Relationships 12:439–452.

LaFontana KA, Cillessen AHN. 2002. Children’s perceptions of

popular and unpopular peers: A multimethod assessment. Dev

Psychol 38:635–647.

Lindenberg S. 2001. Social rationality versus rational egoism.

In: Turner J (ed.). Handbook of Sociological Theory. New York:

Kluwer Academic/Plenum, pp 635–668.

Lindenberg S. 2006. Prosocial behavior, solidarity, and framing

processes. In: Fetchenhauer D, Flache A, Buunk AP, Lindenberg S

(eds). Solidarity and Prosocial Behavior: An Integration of

Sociological and Psychological Perspectives. New York: Springer,

pp 23–44.

Lindenberg S. 2008. Social rationality, semi-modularity and goal-

framing: What is it all about? Analyse Kritik 30:669–687.

Lindenberg SM. 1996. Continuties in the theory of social production

functions. In: Ganzeboom H, Lindenberg SM (eds). Verklarende

sociologie; opstellen voor Reinhart Wippler. Amsterdam: Thesis

Publications.

Maccoby EE. 1998. The Two Sexes: Growing Up Apart, Coming

Together. Cambridge, MA: Harvard University Press.

Martin CL, Halverson CF. 1981. A schematic processing model of

sex typing and stereotyping in children. Child Dev 52:1119–1134.

McPherson M, Smith-Lovin L, Cook JM. 2001. Birds of a feather:

Homophily in social networks. Annu Rev Sociol 27:415–444.

Mercken L, Candel M, Willems P, de Vries H. 2009. Social influence

and selection effects in the context of smoking behavior: Changes

during early and mid adolescence. Health Psychol 28:73–82.

Mrug S, Hoza B, Bukowski WM. 2004. Choosing or being chosen by

aggressive-disruptive peers: Do they contribute to children’s external-

izing and internalizing problems? J Abnorm Child Psychol 32:53–65.

Nangle DW, Erdley CA, Zeff KR, Stanchfield LL, Gold JA. 2004.

Opposites do not attract: Social status and behavioral-style

concordances and discordances among children and the peers

who like or dislike them. J Abnorm Child Psychol 32:425–434.

Newcomb AF, Bukowski WM, Bagwell CL. 1999. Knowing the

sounds: friendship as a developmental context. In: Collins WA,

Laursen B (eds). Relationships as developmental contexts: The

Minnesota symposia on child psychology. Mahwah, NJ: Erlbaum,

pp 63–84.

Poulin F, Boivin M. 2000. The role of proactive and reactive

aggression in the formation and development of boys’ friendships.

Dev Psychol 36:233–240.

Rodkin PC, Berger C. 2008. Who bullies whom? Social status

asymmetries by victim gender. Int J Behav Dev 32:473–485.

428 Dijkstra et al.

Aggr. Behav.



Rose AJ, Swenson LP, Carlson W. 2004a. Friendships of aggressive

youth: Considering the influences of being disliked and of being

perceived as popular. J Exp Child Psychol 88:25–45.

Rose AJ, Swenson LP, Waller EM. 2004b. Overt and relational

aggression and perceived popularity: Developmental differences

in concurrent and prospective relations. Dev Psychol 40:378–387.

Sijtsema JJ, Veenstra R, Lindenberg S, Salmivalli C. 2009. Empirical

test of bullies’ status goals: Assessing direct goals, aggression, and

prestige. Aggr Behav 35:57–67.

Sijtsema JJ, Lindenberg SM, Veenstra R. 2010a. Do they get what

they want or are they stuck with what they can get? Testing

homophily against default selection for friendships of highly

aggressive boys. The TRAILS study. J Abnorm Child Psychol

38:803–813.

Sijtsema JJ, Ojanen T, Veenstra R, Lindenberg S, Hawley PH, Little TD.

2010b. Forms and functions of aggression in adolescent friendship

selection and influence: A longitudinal social network analysis. Soc

Dev 19:515–534.

Snijders TAB. 2001. The statistical evaluation of social network

dynamics. In: Sobel ME, Becker MP (eds). Sociol Methodol.

Boston and London: Basil Blackwell, pp 361–395.

Snijders TAB. 2005. Models for longitudinal network data.

In: Carrington P, Scott J, Wasserman S (eds). Models and

methods in social network analysis. New York: Cambridge Press.

Snijders TAB, Steglich CEG, Schweinberger M. 2007a. Modeling the

co-evolution of networks and behavior. In: VanMontfort K, Oud H,

Satorra A (eds). Longitudinal Models in the Behavioral and Related

Sciences. Mahwah, NJ: Lawrence Erlbaum, pp 41–71.

Snijders TAB, Steglich CEG, Schweinberger M, Huisman M. 2007b.

Manual for SIENA version 3. Groningen: University of

Groningen, ICS. Oxford: University of Oxford, Department of

Statistics. http://stat.gamma.rug.nl/stocnet

Snijders TAB, Steglich CEG, Van de Bunt GG. 2010. Introduction

to stochastic actor-based models for network dynamics. Soc

Netw 32:44–60.

Snyder J, Horsch E, Childs J. 1997. Peer relationships of young

children: Affiliative choices and the shaping of aggressive

behavior. J Clin Child Psychol 26:145–156.

Steglich CEG, Snijders TAB, West P. 2006. An illustrative analyses

of the coevolution of adolescents’friendhsip networks, taste in

music, and alcohol consumption. Methodol 2:48–56.

Steglich CEG, Snijders TAB, Pearson M. 2010. Dynamic networks

and behavior: Separating Selection from influence. Sociol

Methodol 40:329–393.

Urberg KA. 1999. Introduction: Some thoughts about studying the

influence of peers on children and adolescents. Merrill-Palmer Q

J Dev Psychol 45:1–12.

Veenstra R, Dijkstra JK. 2011. Transformations in Peer Networks.

In: Laursen B, Collins WA (eds). Relationship Pathways: From

Adolescence to Young Adulthood. New York: Sage.

Veenstra R, Lindenberg S, Zijlstra BJH, De Winter AF, Verhulst FC,

Ormel J. 2007. The dyadic nature of bullying and victimization:

Testing a dual-perspective theory. Child Dev 78:1843–1854.

Veenstra R, Lindenberg S, Munniksma A, Dijkstra JK. 2010. The

complex relation between bullying, victimization, acceptance, and

rejection: Giving special attention to status, affection, and sex

differences. Child Dev 81:510–516.

Vitaro F, Tremblay RE, Kerr M, Pagani L, Bukowski WM. 1997.

Disruptiveness, friends’ characteristics, and delinquency in early

adolescence: A test of two competing models of development.

Child Dev 68:676–689.

Werner NE, Crick NR. 2004. Maladaptive peer relationships and the

development of relational and physical aggression during middle

childhood. Soc Dev 13:495–514.

429Physical and Relational Aggression and Friendship Selection

Aggr. Behav.


