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Understanding Mechanisms of Change in the Development
of Antisocial Behavior: The Impact of a
Universal Intervention
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The association between the development of antisocial behavior, affiliation with deviant friends, and
peer rejection was tested with a preventive intervention; 664 boys and girls were randomly assigned
to a universal classroom-based intervention targeting disruptive behavior or a control condition. Peer
nominations of antisocial behavior, friends’ antisocial behavior, and peer rejection were assessed
annually for 4 years. A high, a moderate, and a stable low antisocial behavior trajectory were
identified. Large reductions in antisocial behavior were found among intervention children who
followed the high trajectory. These reductions coincided with affiliations with nondeviant peers and
with decreases in peer rejection. The affiliation between deviant and nondeviant peers was initiated
by nondeviant children. The results support a causal role of deviant friends and peer rejection in
the development of antisocial behavior. The implications for our understanding of the mechanisms
leading to reductions in antisocial behavior are discussed.

KEY WORDS: antisocial behavior; preventive intervention; peer affiliation; developmental trajectories.

An obvious contribution of prevention science is
to study the impact of preventive intervention programs
targeting antisocial behavior on immediate outcomes,
such as reductions in antisocial behavior, and on distal
outcomes, such as reductions in adolescent delinquency
(for brevity, the term antisocial behavior, including
physical aggression and disruptive behavior, will be used
throughout unless more specific terms are meant). This
has resulted in a growing body of preventive intervention
studies, in which children’s antisocial behavior and their
subsequent risk for later maladjustment were effectively
targeted (for an overview see Greenberg, Domitrovich,
& Bumbarger, 2001). A second, less well addressed
capability of prevention science is to test models of the
development of antisocial behavior (Kellam & Rebok,
1992). Developmental models of antisocial behavior
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incorporate a variety of processes that are hypothesized
to “cause” antisocial behavior. An assumption of these
models is that many of these processes should change
along with reductions in antisocial behavior. By nesting
a preventive intervention in a longitudinal study on the
development of antisocial behavior, this assumption can
be tested. Moreover, such an approach provides insight
into the processes that are associated with reductions in
children’s antisocial behavior (Cicchetti & Toth, 1992).
We nested the Good Behavior Game (GBG; Barrish,
Saunders, & Wolfe, 1969; Dolan, Jaylan, Werthamer, &
Kellam, 1989), a universal classroom-based preventive
intervention, in a longitudinal study on the development of
childhood antisocial behavior. The purpose of this study is
to explore the impact of the GBG on (1) the developmental
trajectories of children’s antisocial behavior, and (2) two
related domains of risk in children’s social contexts,
namely (a) the affiliation with deviant peers and (b) peer
rejection as the punitive response of the larger peer-group.

This study is a follow-up to our prior study (van Lier,
Vitaro, Wanner, Vuijk, & Crijnen, 2005) in which the de-
velopmental trajectories of antisocial behavior from ages
7 to 10 years in the control-group children of the present
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sample were studied. There, we examined how the de-
velopmental trajectories of antisocial behavior coincided
with the development of friends’ antisocial behavior and
with peer rejection over time. Three developmental trajec-
tories were found: a high-increasing, a moderate, and a sta-
ble low antisocial behavior trajectory. In accordance with
other studies we found that a small minority of children
(10%), almost exclusively boys, followed a high antisocial
developmental trajectory (e.g., see Bongers, Koot, van Der
Ende, & Verhulst, 2004; Broidy et al., 2003). The level of
antisocial behavior of these children diverged from their
less antisocial counterparts across time (i.e., started at an
elevated level and increased when children got older).
Children who traveled along this trajectory chose friends
whose antisocial behavior also diverged from the norma-
tive groups. Moreover, the children on the high antisocial
path had very high probabilities of peer rejection over
time, indexing their poor relations with normative peers.
These children had the highest levels of self-reported ag-
gressive and delinquent behavior at age 11 years. It was
concluded that children who develop on a high antisocial
behavior path are embedded in a social context that further
increases their risk status. The high levels of peer rejection
deprive them of positive connections and opportunities
for practicing prosocial behavior with nondeviant peers.
Instead, they are exposed to the learning, practicing, and
reinforcement of deviant behavior through the affiliation
with similarly diverging antisocial peers. These processes
may well explain their diverging levels of antisocial be-
havior across time.

There is consensus that a variety of factors are as-
sociated with the development of antisocial behavior in
children (Conduct Problems Prevention Research Group,
1992; Lahey, Waldman, & McBurnett, 1999; Patterson,
Reid, & Dishion, 1992). In their search to identify the
causes of antisocial behavior, researchers have focused
on pre-existing characteristics within the child, such as
learned behavioral or personal dispositions (Moffitt &
Caspi, 2001), and the influence of deviant friends or re-
jection by normative peers as the driving forces behind
the emergence and maintenance of antisocial behavior
(Asher & Parker, 1989; Coie, Belding, & Underwood,
1988; Elliott & Menard, 1996; van Lier et al., 2005; Vitaro,
Brendgen, & Tremblay, 2000). With regard to the influ-
ence of deviant friends, Dishion, Patterson, and Griesler
(1994) proposed that a process of confluence interaction,
meaning that children tend to progressively reward be-
haviors that are similar to their own, and this process is
seen as playing a key role in the selection of friends who
share similar behavioral standards. As a result, antisocial
children progressively affiliate with similarly antisocial
peers. Such an affiliation has been shown to lead to high

levels of antisocial behavior (Coie et al., 1999) and to ju-
venile delinquency (Lacourse, Nagin, Tremblay, Vitaro, &
Claes, 2003; Patterson, Dishion, & Yoerger, 2000). A sec-
ond negative consequence of this behavior is that children
are placed at increased risk for the development of de-
pressive problems (Fergusson, Wanner, Vitaro, Horwood,
& Swain-Campbell, 2003).

Active rejection by nonantisocial peers is conceptu-
alized to reflect the punitive social response of nonanti-
social peers to the behavior of antisocial children (Boivin
& Vitaro, 1995). Elliott, Huizinga, and Ageton (1985)
posted that it is the weak bonding to nondeviant children
that facilitates the high antisocial child’s drift to similarly
deviant children. Many studies have shown that antisocial
children are likely to be rejected (e.g., see Deater-Deckard,
2001). The rejection by nondeviant peers deprives antiso-
cial children of normative socialization experiences. Peer
rejection has been shown to be an independent predictor
of early starting conduct problems (Miller-Johnson, Coie,
Maumary-Gremaud, & Bierman, 2002) and of adoles-
cent externalizing behavior and delinquency (Coie, Terry,
Lenox, Lochman, & Hyman, 1995; Miller-Johnson, Coie,
Maumary-Gremoud, Lochman, & Terry, 1999).

The assumption of developmental models is that spe-
cific risk variables cause children to follow specific devel-
opmental trajectories. This implies that changes in these
risk variables should influence the course along which
these children develop. A number of studies have shown
that changes in the association between risk variables and
outcomes were in part the result of the impact of a preven-
tive intervention program on mediating variables. In the
Montreal prevention experiment (Tremblay et al., 1991)
it was found that the reduced risk for the development
of conduct disorder at age 13 years among intervention
children was mediated by the affiliation with less deviant
peers from ages 10 to 12 years. The affiliation with less
deviant peers was only found among intervention chil-
dren who according to their teachers had reduced dis-
ruptiveness at 9 years of age (Vitaro, Brendgen, Pagani,
Tremblay, & McDuff, 1999). Similarly, the reduced levels
of delinquency at age 13 among intervention children were
mediated by reductions in the children’s disruptiveness
and improved parental supervision at age 11 years, and
by the affiliation with nondeviant peers at age 12 years
(Vitaro, Brendgen, & Tremblay, 2001). Bierman et al.
(2002) reported that the improved social preference scores
among intervention children in the Fast Track preven-
tion trial (Conduct Problems Prevention Research Group,
1992, 2002) were mediated by the improvements these
intervention children showed on authority acceptance and
prosocial behavior. Similar findings were reported for the
Coping Power intervention (Lochman, Lenhart, & Wells,
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1996; Wells, Lenhart, & Lochman, 1996); the reduction
in self-reported delinquency, found after 1 year of inter-
vention was in part mediated by lower levels of parental
inconsistency (Lochman & Wells, 2002).

Despite their importance for our understanding of the
mechanisms inducing change in antisocial children, these
studies exclusively targeted high-risk children, thereby
restricting the generalizability of the findings to other
children. Moreover, such studies suggest that it is changes
among the high-risk children that cause the reductions in
their risk for later maladjustment. It may well be, how-
ever, that other processes, beyond the group of high-risk
children contribute to the improvement of their behavior.
For instance, in the study by Vitaro et al. (1999), the
reduction in risk for developing conduct disorder among
initially high-risk children was mediated by affiliations
with less deviant peers. The affiliation with less deviant
peers could have been caused by at-risk children ignor-
ing similarly deviant children and selecting more norma-
tively behaving friends. However, the opposite process is
also possible: The improvement in peer relations could
also have been caused by normatively developing chil-
dren initiating the interaction and actively affiliating with
at-risk children. It is therefore important to study the im-
pact of a preventive intervention on children following
high as well as low trajectories of antisocial behavior to
test developmental theories and understand the mecha-
nisms inducing a reduction in risk for later maladjustment
problems.

In addition to testing the developmental link between
antisocial behavior, affiliation with deviant peers, and peer
rejection, we also wanted to contribute to the existing
research on the effectiveness of the GBG intervention.
The GBG is a classroom-based preventive intervention
targeting aggressive and disruptive behavior. The GBG
promotes prosocial behavior (1) by explicitly defining and
systematically rewarding appropriate behavior, and (2) by
facilitating the interaction between disruptive and nondis-
ruptive children through a team-based approach. Through
this, the GBG directly intervenes in the social context of
children. The GBG was found to have a positive impact
on the development of aggressive and disruptive behavior
(Dolan et al., 1993; Ialongo et al., 1999; Ialongo, Poduska,
Werthamer, & Kellam, 2001; Kellam, Rebok, Ialongo, &
Mayer, 1994; Reid, Eddy, Fetrow, & Stoolmiller, 1999),
attention-deficit/hyperactivity problems, oppositional de-
fiant problems, and conduct problems (van Lier, Muthén,
van der Sar, & Crijnen, 2004), to prevent the development
of antisocial personality disorder (Petras, Kellam, Brown,
& Ialongo, 2003), and to delay tobacco use in early adoles-
cence (Kellam & Anthony, 1998; Storr, Ialongo, Kellam,
& Anthony, 2002).

The following questions were addressed: (1) What
is the impact of the GBG intervention on the develop-
mental trajectories of peer-reported antisocial behavior?
We hypothesized that the intervention would reduce an-
tisocial behavior among children who travel on a high
developmental trajectory. We also hypothesized that the
intervention would prevent an increase of antisocial be-
havior for all other children. (2) What is the impact of
the GBG intervention on the selection of friends and on
peer acceptance? We hypothesized that a decrease in anti-
social behavior among high antisocial children would be
accompanied by affiliation with less antisocial peers and
by a reduction in peer rejection. (3) Are the reductions
in antisocial behavior due to intervention, also visible
through other indices of maladjustment, such as attention
problems, bullying, and victimization? Antisocial behav-
ior often cooccurs with attention problems, bullying, vic-
timization, and anxious/depressed problems. We there-
fore hypothesized that reductions in antisocial behavior
would be accompanied by reductions in these behaviors.
We also hypothesized that victimization would be reduced
among children who themselves were not high on antiso-
cial behavior and that such reductions would also result in
lower levels of anxious/depressed problems among these
children.

METHOD

Sample

Analyses were performed on children attending 13
elementary schools in the metropolitan areas of Rotter-
dam and Amsterdam, the Netherlands. All first-grade
children who moved on to second grade in 1999 were
eligible for inclusion. Of the 794 first graders, 722 were
included by virtue of this criterion. An additional 22
children who repeated second grade, and moved into
the study cohort, were included, making the total sam-
ple 744 children. All 744 parents or parent substitutes
were approached to obtain written informed consent, and
666 (89.5%) of them agreed to let their child participate
in the study. Two children were excluded from the cur-
rent study because they moved away from a study school
before participating in the peer-assessments. Sixty-nine
percent of the children were Caucasian, 10% Turkish,
9% Moroccan, 5% Surinam/Dutch Antillean, and 7%
from other ethnic groups. Fifty-one percent of the chil-
dren were male, which was similar among the ethnic
groups (χ2(7, N = 664) = 4.67, p > .05). Nonpartici-
pation in the study was not related to the child’s gen-
der (χ2(1, N = 664) = 0.8, p > .05) or the ethnicity
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(χ2(1, N = 664) = 1.8, p > .05) of the child. Thirty-
six percent of all children were from low SES families,
which was defined as caretakers being unemployed or
having a low skill job and/or having completed only
elementary school or less. The SES distribution of the
sample reflected the SES distribution of the Netherlands
(Netherlands Central Bureau of Statistics, 1999). The
mean age of the children at baseline was 6.9 years (SD
0.6). A total of 206 children were missing one or more
assessments because of grade retention, moving away
from school and because one class refused to participate
in the last assessment (fourth grade); 96% of the chil-
dren participated in at least two assessments. Children
who dropped out of the study had higher levels of an-
tisocial behavior (F (1, 643) = 21.3, p < .05), affiliated
with children with higher levels of antisocial behavior
(F (1, 638) = 8.3, p < .05), and were more likely to be
rejected (χ2(1, N = 664) = 11.9, p < .05) at age 7 years.

Design

Each of the 13 schools included at least two first-
grade classes at the start of the project. The baseline
assessments were completed in first grade. During the
summer break, when second-grade class compositions
were known, classes within each school were randomly
assigned to the intervention or control condition. Of the 31
classes in the 13 schools, 16 were assigned to the interven-
tion condition and 15 to the control condition, resulting
in 371 children who received the GBG program and 295
control-group children. The GBG intervention started in
the fall of second grade. Classroom composition remained
the same over the 2-year intervention period for 90.4%
of the children.

Preventive Intervention

The Good Behavior Game is a classroom-based be-
havior management strategy that promotes prosocial be-
havior and reduces aggressive and disruptive behavior.
The goal of the GBG is to create a safe and predictable
classroom environment. Teachers discuss the necessity of
formulating class rules and select with their students the
rules for their class. The positively formulated rules are
accompanied by pictograms. After observing children on
well-defined behaviors in the classroom, teachers assign
children to one of three or four teams. Teams include
equal numbers of disruptive and nondisruptive children.
Children are encouraged to manage their own and their
teammates behavior through a process of group reinforce-
ment and through mutual self-interest. Each team receives
a number of cards and teams are rewarded when at the

end of a 15–60-min period at least one card remains.
Teachers take a card when a student violates one of the
chosen rules. Teams and students are always rewarded
with compliments.

In the first intervention year, the GBG was imple-
mented in three different stages. In the introduction phase
the GBG was played three times a week for approxi-
mately 10 min. In addition to the compliments, winning
teams also received tangible rewards (e.g., a sticker) di-
rectly after each game. In the expansion phase, teachers
were encouraged to expand the duration of the GBG (up
to three 1-hr sessions per week), expand the settings in
which the GBG was played, and expand the behaviors
targeted by the GBG. Rewards were delayed until the
end of the week and, later, until the end of the month.
This phase lasted until the early spring of the school year.
In the generalization phase, emphasis was on promoting
prosocial behavior outside GBG moments by explaining
to children that the rules used during the GBG were also
applicable when the game was not in process. Children
received compliments for appropriate behavior by their
teachers. The GBG-sessions were used as a booster. The
same three phases were used in the second intervention
year, but, because children were already familiar with
the GBG, teachers swiftly moved to the expansion and
generalization phase.

The GBG was played in second and third grade.
Teachers received two afternoons of GBG training
prior to the intervention and one afternoon of instruction
in the middle of the year. During the first intervention
year, teachers were coached in their classroom during ten
60-min classroom observations by well-trained advisors
from the school advisory services. During the second in-
tervention year, teachers were either supervised during
10 school visits by these advisors or were supervised
by their schools’ internal supervisor. Adherence to the
GBG protocol was described previously (van Lier et al.,
2004). Despite differences in implementation fidelity, an
intention to treat approach was used in the analyses.

The GBG had to be adapted for use in the Dutch
school system to ensure a proper implementation (van der
Sar, 2002; van der Sar & Goudswaard, 2001). In contrast
to the U.S. GBG, Dutch teams do not compete for weekly
winners and children violating GBG rules are not men-
tioned by the teachers. Also, children are encouraged to
actively support team members to behave according to the
(GBG) class rules.

Measures

Peer-nominations of antisocial behavior at ages 7–
10 years were obtained with four behavioral descriptions.



Mechanisms of Change 525

Children were asked to nominate all classmates of either
sex that fit each of four descriptions: Starts fights, Angers
easily, Says mean thing to peers, and Is disruptive (Coie
& Dodge, 1988). The four scores were divided by the
number of children in the class minus one (children were
not allowed to nominate themselves) and then summed
to a total score. Cronbach’s α ranged from .92 to .94
over the four assessments. Confirmatory factor analyses
revealed that the item Starts fights was the core item of the
scale.

Friends’ antisocial behavior at ages 7–10 years was
computed using the following procedure. Children were
asked to nominate the three peers they liked most in their
classroom at each assessment. These three children were
considered the child’s friends. Each of these friends had an
antisocial behavior score, based on the peer-nomination
of antisocial behavior scores as described above. The
average of the antisocial behavior scores of these three
children was used as the friends’ antisocial behavior
score.

Peer rejection at ages 7–10 years was based on a
combination of liked-most and liked-least nominations
(Coie & Kupersmidt, 1983). Children were asked to nom-
inate the three children in their class who fitted liked-most
and liked-least descriptions best. Liked-most and liked-
least scores were standardized within the classroom and
standardized social preference scores were computed by
subtracting the liked-most z score from the liked-least z
score. This social preference score was then standardized
within the classroom. “Rejected” children had a social
preference score less than −1.0 SD, a standardized liked-
most score less than zero, and a standardized liked-least
score greater than zero. All remaining children were con-
sidered “not rejected.” The 1-year stability of rejection
was .53, p < .01.

Correlates and Consequences

Peer-nominations of relational bullying were ob-
tained at age 10 years with five behavioral descriptions
(e.g., This child tries to exclude or keep certain people
from being in their group when doing things together;
Crick, 1997). Cronbach’s α was .89.

Children’s self-reports of victimization of overt and
relational bullying at age 11 years were obtained with
the Social Experience Questionnaire (SEQ; Crick &
Grotpeter, 1996). The SEQ consists of the scales Rela-
tional Victimization (e.g., How often does another kid say
they won’t like you unless you do what they want you
to do?) and Overt Victimization (e.g., How often are you
hit by another kid?). Cronbach’s α was .64 for Relational
Victimization and .63 for Overt Victimization.

Children’s self-reported behavior problems over the
last 2 months were assessed at age 11 years with theYouth
Self Report (YSR; Achenbach, 1991). The YSR contains a
list of 120 problem items. The scales Anxious/Depressed,
Attention Problems, and Aggressive Behavior were used.
The YSR has shown adequate reliability and validity in
The Netherlands (Verhulst, van der Ende, & Koot, 1997).

Statistical Approach

The analyses were carried out in four stages. We
first employed growth modeling to determine the model
needed to adequately describe the development of an-
tisocial behavior and friends’ antisocial behavior for
intervention- and control-group children. Growth mod-
eling estimates mean growth factors, i.e., initial status (in-
tercept) and change (linear and if needed quadratic slope),
and captures individual variation around these growth fac-
tors by the estimation of factor variances.

In the second stage of the analyses, developmen-
tal trajectories were estimated on control-group children
only through Growth Mixture Modeling (GMM; Muthén,
2001; Muthén & Muthén, 2000; Muthén & Shedden,
1999). The objective of GMM is to find the smallest num-
ber of classes of individuals with similar developmental
trajectories of antisocial behavior. GMM estimates mean
growth factors for each class of children and captures
individual variation around these growth factors by the
estimation of factor variances. The antisocial behavior
trajectories were identified in our previous study (van Lier
et al., 2005) and were a high and increasing, an interme-
diate, and a stable low trajectory.

In the third stage of the analyses, intervention-group
children were included in the model. For this we used
General Growth Mixture Modeling (GGMM; Muthén &
Muthén, 2000) which allows for combinations of models.
In this framework we accounted for the impact of the GBG
intervention on the course of children’s antisocial behav-
ior by regressing the slopes of the three developmental
trajectories on intervention status (Muthén et al., 2002).

In the fourth and final stage, the developmental tra-
jectories of friends’ antisocial behavior were included in
the model. The development of friends’ antisocial behav-
ior was estimated for each of the three antisocial behavior
trajectories. As for antisocial behavior, the slopes of the
friends’ antisocial behavior trajectories were regressed on
intervention status to account for the impact of the GBG.
The parameter estimates were controlled for gender. The
estimated parameters of this final model were: (1) latent
class membership probabilities, which gives the probabil-
ity of each individual belonging to each of the classes,
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(2) the means and variances of the growth factors (inter-
cept, slope, and quadratic slope) of children’s antisocial
behavior for each of the classes, (3) the means and vari-
ances of the growth factors of friends’ antisocial behavior
for each of the classes, and (4) estimates of the regression
coefficient of the GBG on the slopes of children’s own and
friends’ antisocial behavior scores for each of the classes.
The standard errors were corrected for nesting of children
within classrooms.

The overall GGMM, the separate GMM, and the
growth models were analyzed with Mplus 3.0 (Muthén &
Muthén, 1998–2004). The missing data module was used
to optimally use the available data and to take into ac-
count that children who were lost to follow-up had higher
peer-nominated antisocial behavior at age 7 years than
children who remained in the study. The impact of the
GBG on the correlates and consequence measures—peer-
nominations of bullying age 10, self-reports at age 10 and
11 years—was tested through Multivariate Analyses of
Variance (MANOVA).

RESULTS

Descriptive Statistics

Mean peer-nominated antisocial behavior scores
(with standard deviations in parentheses) were .74 (.66),
.86 (.82), .69 (.77), and .45 (.60) from the ages 7–10 years,
respectively. The correlations between the repeatedly as-
sessed peer nominations of antisocial behavior ranged
from .68 to .86 (p < .01). Mean friends’ antisocial be-
havior scores (standard deviation in parentheses) were

.63 (.46), .66 (.51), .53 (.48), and .37 (.41) from ages 7–
10, respectively. The correlations between the repeatedly
assessed friends’ antisocial behavior scores ranged from
.56 to .33 (p < .01).

Mean Differences Between GBG
and Control-Group Children

Peer-nominated antisocial behavior and relational
bullying, self-reported victimization at age 10 years, and
self-reported emotional and behavioral problems at age
11 years for control- and intervention-group boys and girls
are presented in Table I. We used Multivariate Analyses
of Variance (MANOVA) to test for overall differences
as a function of gender and intervention. The signif-
icant estimate for gender and intervention status indi-
cated differences in these ratings between control- and
intervention-group boys and girls. We then performed sep-
arate MANOVA’s at each assessment to optimally use the
data. Boys had higher ratings on peer-nominated antiso-
cial behavior and relational bullying, and on self-reported
aggressive behavior and overt victimization. Children
in the GBG intervention condition had lower levels of
peer-nominated relational bullying and self-reported vic-
timization of overt and relational bullying. In addition,
positive effects of the GBG intervention were found on
self-reported anxious/depressed problems at age 11 years.
Effect sizes, expressed as Cohen’s deviance (Cohen’s d)
were calculated to assess the clinical relevance of the
differences between intervention- and control-group chil-
dren. All effect sizes were either small (d < .20) or in the
small to medium range (Cohen, 1988).

Table I. Peer-Nominated and Self-Reported Means of Antisocial Behavior, Relational Bullying,Victimization, and Emotional and Behavior Problems
for Control-Group and GBG-Children

Samples

Control GBG Test

Boys Girls Boys Girls Gender GBG

M SD M SD M SD M SD F ES F ES

Peer-nominated (age 10, n = 479)
Antisocial behavior 0.69 0.73 0.26 0.40 0.68 0.68 0.15 0.20 89.1∗∗ .89 1.4 —
Relational bullying 0.48 0.49 0.42 0.43 0.41 0.44 0.32 0.33 4.4∗ .19 4.5∗ .20

Self-report (age 10, n = 567)
Overt victimization 10.4 3.26 9.51 2.91 9.31 3.06 8.42 2.70 12.2∗∗ .29 18.5∗∗ .35
Relational victimization 10.3 3.28 10.1 3.28 9.48 3.03 9.65 3.27 0.0 — 6.3∗ .22

Self-report (age 11, n = 496)
Anxious/depressed 5.13 5.14 5.59 4.69 4.58 4.34 4.44 4.00 0.2 — 4.3∗ .18
Attention problems 4.42 3.31 4.31 3.10 3.81 3.02 3.98 2.72 0.1 — 2.9 —
Aggressive behavior 6.97 5.93 5.48 4.29 6.09 4.93 5.39 4.70 5.8∗ .21 1.1 —

Note. Gender × GBG interaction was not significant at p < .05. GBG = Good Behavior Game. ES = Effect Size (Cohen’s d).
∗p < .05; ∗∗p < .01.
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Developmental Models of Antisocial Behavior
and Friends’ Antisocial Behavior

We first explored the model that was needed to de-
scribe the development of children’s antisocial behavior
with age. It showed that a quadratic term was needed
to describe this development for both control-group and
intervention-group children. Freely estimating the vari-
ance of the continuous growth factors and covariance
between the growth factors improved model fit. Model
fit was improved when the variance of the observed an-
tisocial behavior score was estimated freely at each as-
sessment. The final multiple group model (control and
GBG) had a good fit to the data (CFI = .99, TLI =
.96). We then explored the model that was needed to
describe the development of friends’ antisocial behav-
ior with age. For control-group children, a linear term
was sufficient. The development of friends’ antisocial
behavior for intervention-group children, however, was
best described using a quadratic term. The final model of
friends’ antisocial behavior, with time-specific variances
of the observed scores fitted the data well (CFI = .99,
TLI = .97).

Mixture Modeling

We then moved on to the estimation of distinct devel-
opmental trajectories. The three developmental trajecto-
ries of children’s antisocial behavior as found in control-
group children in our previous study served as a starting
point for these analyses. These developmental trajectories
were determined as follows: the variances of the con-
tinuous growth factors and the covariance between the
growth factors were initially set to zero, to find the op-
timal number of developmental trajectories (Muthén &
Muthén, 1998–2004). A two-class (BIC = 1593), three-
class (BIC = 1332), and four-class solution (BIC = 1242)
were fitted. We then tested whether random variations in
the growth factors and indicator variance improved model
fit in the solutions with the smallest BIC (i.e., the three-
and four-class solutions. The optimal three- and four-class
solutions had similar fit (BIC = 772). We therefore chose
the more parsimonious three-class model (van Lier et al.,
2004).

We included intervention-group children in the third
stage of the analyses. The slopes were regressed on in-
tervention status to allow for the impact of the GBG on
the growth parameters. In the fourth and final stage, the
development of friends’ antisocial behavior was added to
the model and the slopes of friends’ antisocial behavior
were regressed on intervention status. The development of
friends’ antisocial behavior was estimated for each of the

three antisocial behavior trajectories. To test the stability
of this final model, 100 random perturbations of speci-
fied starting values were generated by the program. An
optimization was carried out by performing 20 iterations
for each of the starting values. The ending values from
the optimization with the highest loglikelihood were used
as the starting values for the 20 final-stage optimizations.
The results showed that despite different starting values,
similar model solutions were obtained, indicating that the
final model was stable.

To study how loss to follow-up impacted the estima-
tion, the final model was run including only children with
complete data. Slightly fewer children were classified in
the high antisocial developmental trajectory, as expected
because loss to follow up was related to higher levels of
antisocial behavior at age 7 years. Nevertheless, param-
eter estimates were highly similar to those in the model
using all available data. Missing data did therefore not
impact model estimation and the model using all avail-
able data was used. The distribution of control-group and
intervention-group children was similar between the three
classes (χ2(2, N = 664) = 2.5, p > .05). All presented
results are based on the model from the fourth stage of the
analyses.

Developmental Trajectories of Antisocial Behavior:
Impact of the GBG Intervention

The developmental trajectories of antisocial behavior
are given in Fig. 1 (top), raw antisocial behavior scores for
children in each of the developmental trajectories are in
Table II. Ten percent of all children followed the high anti-
social behavior trajectory (class 1), 92% were boys. These
children had the highest antisocial behavior scores of all
children at age 7 years. Control-group children showed
increasing levels of antisocial behavior with age, which
stabilized at a score of around 2.4. Intervention children
initially followed the same developmental course as their
control-group counterparts. However, with age, their level
of antisocial behavior started to diverge from control-
group children (i.e., it showed a decrease with time).
The size of the mean difference in antisocial behavior
between control- and intervention-group children at age
10, d = 1.2, was large (Cohen, 1988). Because only five
girls followed this trajectory, gender differences were not
analyzed.

Fifty-two percent of all children (66% boys) followed
a moderate antisocial behavior trajectory (class 2). These
children had intermediate levels of antisocial behavior at
age 7 years, which decreased thereafter. Two-third of all
boys in the sample followed this trajectory, which we
thereafter referred to as a normative trajectory for boys.
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Fig. 1. Developmental trajectories of antisocial behavior (top) and friends’ antisocial behavior (bottom) for control-group and
GBG-children for children following a high, moderate, and low developmental trajectory of antisocial behavior.

The GBG did not have an impact on the course of anti-
social behavior for children on this trajectory. The effects
of gender on the parameter estimates are presented in
Table III. To assess gender differences in GBG impact,
the interaction term GBG × gender was entered. This
term was not significant at p < .05 and therefore was
deleted from the model. Boys on the moderate trajectory
did have higher levels of antisocial behavior than girls as
shown by the impact of gender on the intercept.

The final 38% of the sample, including 78% girls,
followed a low antisocial developmental trajectory (class
3). These children had a low level or even absent lev-
els of antisocial behavior throughout their development.
Sixty-one percent of all girls in the sample followed
this trajectory, which we thereafter referred to as nor-
mative for girls. The GBG did not have an impact on
the development of antisocial behavior in these chil-
dren. Boys on the low antisocial behavior trajectory had



Mechanisms of Change 529

Table II. Mean Antisocial Behavior and Friends’ Antisocial Behavior Scores, Test Statistics, and Effect Size of Mean Difference for Children
Following a High (n = 64), Moderate (n = 347), or Low (n = 253) Developmental Trajectory

High (total sample, Moderate (total sample, Low (total sample, 38%;
10%; boya , 92%) 52%; boya , 66%) percentage boya , 22%)

Control GBG Test Control GBG Test Control GBG Test

M SD M SD F ES M SD M SD F ES M SD M SD F ES

Antisocial Behavior
Age 7 1.95 0.78 1.91 0.56 — 0.87 0.53 0.87 0.53 — — 0.26 0.19 0.25 0.19 — —
Age 8 2.54 0.62 2.46 0.63 — 0.99 0.66 1.03 0.63 — — 0.26 0.20 0.22 0.19 — —
Age 9 2.56 0.59 2.46 0.49 — 0.74 0.61 0.82 0.56 — — 0.15 0.12 0.17 0.16 — —
Age 10 2.33 0.34 1.87 0.42 11.1 1.22 0.56 0.48 0.47 0.40 — — 0.09 0.11 0.10 0.11 — —

Friends’ antisocial behavior
Age 7 0.87 0.53 0.93 0.53 — 0.73 0.43 0.79 0.47 — — 0.40 0.29 0.38 0.32 — —
Age 8 0.93 0.45 1.00 0.56 — 0.76 0.54 0.92 0.50 7.6 .30 0.35 0.23 0.32 0.25 — —
Age 9 0.86 0.71 0.85 0.54 — 0.61 0.46 0.81 0.49 13.1 .42 0.22 0.18 0.22 0.16 — —
Age 10 1.15 0.87 0.45 0.34 12.3 1.06 0.55 0.43 0.52 0.41 — — 0.14 0.13 0.12 0.11 — —

Rejection %
Age 7 44 46 — — 13 10 — — 3 1 — —
Age 8 62 72 — — 16 15 — — 1 0 — —
Age 9 47 74 3.6b 15 14 — — 0 2 — —
Age 10 75 40 5.2 .84 14 13 — — 0 1 — —

Note. Test statistics and effect sizes are given for means different at p < .05. ES = effect size (Cohen’ d).
aGender distribution between classes is different (χ2(2, N = 664) = 159.0, p < .05).
bp < .10.

slightly higher levels of antisocial behavior than girls (see
Table III).

Friends’ Antisocial Behavior and Peer Rejection:
Impact of the GBG Intervention

The development of friends’ antisocial behavior
based on whether target children were on the high

(class 1), moderate (class 2), and low antisocial behav-
ior trajectory (class 3) are presented in Fig. 1 (bottom).
Control-group children who followed the high develop-
mental trajectory affiliated with friends whose antisocial
behavior was stable over time. In contrast, GBG-children
on the high developmental path initially chose antiso-
cial children as their friends. At age 10, however, the
level of friends’ antisocial behavior of class 1 control-
group children was significantly higher than the friends’

Table III. Percentage of Total Sample, Percentage of Males, and Impact of Gender on Growth
Parameters of Antisocial Behavior and Friends’ Antisocial Behavior

Developmental trajectory

Moderate (sample, Low (sample,
52%, male, 66%) 38%, male, 22)

High (sample,
(10%, male, 92%) Est. SE Est. SE

ASB: boys vs. girls
Intercept — 0.26 0.04∗∗ 0.07 0.03∗
Linear slope — −0.06 0.07 −0.04 0.03
Quadratic slope — 0.01 0.02 0.00 0.01

Friends’ ASB: boys vs. girls
Intercept — 0.24 0.05∗∗ 0.09 0.04∗
Linear slope — 0.02 0.08 0.01 0.06
Quadratic slope — −0.02 0.08 −0.01 0.01

Note. Dashes indicate that effect of gender was not tested.
∗p < .05; ∗∗p < .01.
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antisocial behavior of class 1 GBG-children (see Table II).
The size of this effect, d = 1.1, was large (Cohen,
1988).

Control-group children who traveled along the mod-
erate antisocial trajectory affiliated with friends who par-
alleled their own antisocial behavior. In contrast to these
control-group children, GBG-children on the moderate
trajectory initially started to affiliate with higher antiso-
cial children. This resulted in higher friends’ antisocial
behavior scores at ages 8 and 9 years for these children
(see Table II). After age 9, intervention-group children on
the moderate antisocial trajectory affiliated with less anti-
social friends. At age 10, intervention- and control-group
children who followed the moderate developmental tra-
jectory again affiliated with similarly antisocial children.
It is of interest that GBG-children on the high antisocial
trajectory (class 1) and GBG-children on the moderate
antisocial trajectory (class 2) chose similarly low antiso-
cial friends at age 10. A significant effect of male gender
on the intercept of friends’ antisocial behavior was found,
indicating that boys in this trajectory class affiliated with
friends who had higher levels of antisocial behavior than
girls within this trajectory (see Table III). Boys and girls on
the low antisocial trajectory affiliated with low antisocial
friends, regardless of whether they were in the control- or
intervention-group.

The percentages of children who were rejected by
their peers from ages 7–10 years are presented in Table II.
The reduction in antisocial behavior of children on the
high antisocial behavior trajectory was accompanied by
lower levels of peer rejection. Seventy-five percent of the
control-group children on the high antisocial trajectory
were rejected by their peers at age 10 years. This percent-

age was 40% for their intervention-group counterparts.
Children following the moderate and low antisocial be-
havior trajectory had low and very low to absent prob-
abilities, respectively, of being rejected by their peers,
regardless of intervention.

Correlates and Consequences: Impact of
the GBG Intervention

Means of peer-nominated perpetration and self-
reported victimization of overt and relational bullying
at 10 years of age and self-reported anxious/depressed
problems, attention problems, and aggressive behavior
at 11 years of age are presented in Table IV. We first
tested for differences between intervention- and control-
group children through MANOVA. All variables were en-
tered simultaneously. The interaction term between GBG
and trajectory class was significant indicating differences
between intervention- and control-group children within
classes. Separate MANOVAs were performed to assess
the differences between intervention- and control-group
children within each class.

Intervention children who started off on the high
antisocial trajectory had lower levels of relational bullying
at age 10 years than their control-group counterparts. The
friends they affiliated with had lower levels of relational
bullying than the friends of control-group class 1 children.
Intervention children also had lower levels of self-reported
aggressive behavior at age 11 years. The effect sizes of
these positive results were all large (Cohen, 1988).

Intervention children who followed the moderate an-
tisocial trajectory had lower levels of relational bully-
ing and were less often a victim of overt and relational

Table IV. Peer-Nominated and Self-Reported Means and Effect Sizes of Mean Difference of Relational Bullying, Victimization, and Emotional andb
Behavior Problems for Children Following a High, Moderate, and Low Developmental Trajectory

High Moderate Low

Control GBG Test Control GBG Control GBG

M SD M SD F ES M SD M SD Test ES M SD M SD Test ES

Peer-nomination (age 10) n = 37 n = 237 n = 205
Relational bullying 1.57 0.35 1.02 0.51 11.0 1.24 0.51 0.41 0.39 0.36 6.5 .33 0.21 0.21 0.22 0.24 — —
Relational bullying: 0.91 0.69 0.36 0.25 12.7 1.06 0.49 0.31 0.40 0.29 5.3 .30 0.26 0.17 0.25 0.16 — —

friends
Self-report (age 10) n = 53 n = 285 n = 229

Overt victimization 11.63 3.37 11.38 3.59 — — 10.31 3.22 9.01 2.90 12.9 .42 9.15 2.71 8.18 2.39 8.2 .38
Relational 12.05 3.34 10.38 3.67 — — 10.49 3.25 9.65 3.09 5.0 .26 9.52 3.13 9.24 3.03 — —

victimization
Self-report (age 11) n = 45 n = 251 n = 200

Anxious/depressed 5.29 3.77 5.71 4.50 — — 5.53 5.23 4.86 4.66 — — 5.10 4.72 3.84 3.39 4.8 .31
Attention problems 5.47 3.83 4.07 2.97 — — 4.08 3.30 3.95 3.01 — — 4.54 2.90 3.79 2.73 — —
Aggressive behavior 10.00 5.56 6.46 4.78 5.1 .68 6.20 5.54 6.56 5.44 — — 5.58 4.49 4.70 3.84 — —

Note. Only tests and effect sizes of means significantly different at p < 0.5 are given. GBG = Good Behavior Game. ES = Effect Size (Cohen’s d).
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bullying than their control-group counterparts. The friends
they affiliated with had lower levels of relational bullying.
The sizes of these effects were in the small to medium
range (Cohen, 1988).

Low antisocial children (class 3) who attended GBG
classrooms were less often a victim of relational bullying
than their control-group counterparts. In addition, these
children reported lower levels of anxious/depressed prob-
lems. The sizes of these positive effects were always in
the small to medium range (Cohen, 1988).

DISCUSSION

The aim of this study was to test developmental the-
ory with a preventive intervention and to understand the
mechanisms of change in the development of antisocial
behavior. We additionally facilitated prevention science
by studying the impact of the universal GBG intervention
on the developmental trajectories of antisocial behavior
and on two components that are closely associated with
antisocial behavior—the affiliation with deviant friends
and peer rejection. The GBG was implemented in ordi-
nary elementary schools. Teachers received the standard
amount of training and supervision while implementing
the GBG (i.e., teachers received no special treatment be-
cause of the study). Consequently, implementation fidelity
was not perfect, as described by van Lier et al. (2004), but
may be considered normal given the real life conditions in
which the study was carried out. The results showed that
children who started off on the high antisocial behavior
trajectory had large reductions in the level of antisocial
behavior and cooccurring behaviors, due to intervention.
The processes through which these reductions in anti-
social behavior were achieved are a test of theories of
the development of antisocial behavior. The reductions
in antisocial behavior coincided with affiliation with less
deviant friends and by lower percentages of peer rejec-
tion. These results thus showed a reciprocal relationship
between the development of antisocial behavior, the affili-
ation with deviant peers, and peer rejection. These findings
support a causal role of deviant friends and peer rejection
in the development of antisocial behavior.

This study provided insight into the mechanisms
that are associated with reductions in high-level antiso-
cial behavior. Two findings are of importance. First, the
reductions in antisocial behavior among the high-risk chil-
dren coincided with changes among normatively develop-
ing children. Children following the high developmental
trajectory decreased in their antisocial behavior. These
changes cooccurred with prolonged interactions with
children who followed the moderate antisocial behavior

trajectory. With time, GBG children on the moderate
and high antisocial behavior trajectories started to se-
lect friends with similar levels of antisocial behavior (i.e.,
they started to select friends who also traveled along each
developmental trajectory). The majority of boys in the
sample followed the moderate antisocial trajectory. We
therefore considered this trajectory normative for boys.
As a result, high antisocial GBG children, who are almost
always boys, remained in contact with normatively devel-
oping boys. This was in contrast with control-group chil-
dren where high antisocial children selected increasingly
deviant friends (i.e., increasingly selected friends who
also traveled along the high antisocial behavior trajec-
tory). Elliott et al. (1985) proclaimed that weak bonding
to conventional peers facilitates the drift toward similarly
deviant friends. This prolonged interaction and bonding
with normative boys and resulting opportunities for learn-
ing appropriate behaviors from these boys, may have
caused the highly antisocial children to change their be-
havioral styles of coercion and antisocial behavior. Pairing
aggressive with nonaggressive peers has been proven ef-
fective in the reduction of aggression (Hektner, August,
& Realmuto, 2003). The improvement in their behavior
may also explain why GBG children who started off on
the high developmental trajectory were much less likely
to be rejected by their peers compared to control-group
counterparts.

Second, the results suggest that the affiliation be-
tween normatively and deviantly developing children was
initiated by the normatively developing children. All chil-
dren indicated who they liked most at each assessment.
The initial increase in friends’ antisocial behavior scores
of GBG-children on the moderate antisocial trajectory
suggests that these children actively sought contact with
children on the high level developmental trajectory—it
were normatively developing boys who chose children
on the high antisocial trajectory as their friends. GBG-
children on the high antisocial trajectory initially did not
seek friendships with less antisocial peers than control-
group children on this trajectory. This suggests that it is
the reaching out by normatively developing boys to high
antisocial boys that resulted in the friendships between
the children following the moderate and high develop-
mental trajectories. Previous studies that have addressed
mechanisms of change in antisocial behavior have fo-
cused on high-risk samples only (e.g., Bierman et al.,
2002; Lochman & Wells, 2002; Vitaro et al., 1999, 2000).
This study goes beyond these previous ones by showing
that both changes within high-risk children and changes
within normatively developing children may account for
the chain of processes leading to the reductions in anti-
social behavior of high-risk children. We therefore need
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to study how interventions influence the developmental
course of both at-risk and normatively developing chil-
dren to fully understand the mechanisms of change in
antisocial behavior.

The results are of importance for prevention science.
Previous reports on GBG effectiveness were largely based
on teacher reports (Kellam et al., 1994; Rebok, Hawkins,
Krener, Mayer, & Kellam, 1996; van Lier et al., 2004).
This paper adds to this by reporting the effects of the
GBG intervention on antisocial behavior reported by the
children themselves. The goal of the Good Behavior Game
was to create a safe and predictable classroom environ-
ment, which resulted in a number of clinically important
positive effects. GBG-children who started off on a high
antisocial trajectory had large reductions in their antisocial
behavior and had lower levels of relational bullying com-
pared to control-group children. This was substantiated by
better outcomes in children following the moderate and
low developmental trajectories. The reductions in bullying
and victimization in moderately antisocial children and
the reductions in victimization and of anxious/depressed
problems in low antisocial children all indicated a class-
room environment in which children felt safer. The re-
duction in victimization and anxious/depressed feelings
among low- risk children warrants further attention. Stud-
ies on the effectiveness of the GBG and other preventive
intervention programs targeting disruptive behavior have,
understandably, focused on reductions in targeted behav-
iors. Victimization and, especially, internalizing behavior
problems are less well studied. This study showed, how-
ever, that an intervention aimed at improving the class-
room environment is beneficial for all children, not just
those who are in need of intervention, and results in pos-
itive effects on a variety of outcome variables, not just
those directly targeted.

The positive and large effects found in children who
started off on the high antisocial trajectory all indicate
reductions in the risk these children run for later mal-
adjustment problems. It is important to notice that only
10% of all children, almost all of them boys, followed
this high antisocial trajectory. As stated earlier, control-
group children on the high antisocial developmental tra-
jectory had the highest levels of self-reported aggres-
sive and delinquent behavior in late childhood (van Lier
et al., 2004). This suggested that these children are at
risk for developing other poor outcomes later in adoles-
cence (Loeber, Green, Keenan, & Lahey, 1995; Miller-
Johnson et al., 2002; Patterson et al., 2000) and adulthood
(Kim-Cohen et al., 2003). The small number of children
and the shape of the trajectory suggest these children are
at risk for following a developmental path called “life-
course persistent” (Moffitt, 1993) or “chronic” (Nagin &

Tremblay, 1999). Many serious negative outcomes have
been found for these children, including psychopathic per-
sonality traits (Moffitt, Caspi, Dickson, Silva, & Stanton,
1996), juvenile delinquency (Broidy et al., 2003; Nagin
& Tremblay, 1999), and convictions for violent crimes
in adolescence and adulthood (Jeglum-Bartusch, Lynam,
Moffitt, & Silva, 1997; Moffitt et al., 1996; Moffitt, Caspi,
Harrington, & Milne, 2002). The many and, in terms of ef-
fect size, large positive effects found for the GBG-children
on the high antisocial path all suggest a reduction in the
risk for such negative outcomes.

Finally, a number of findings from this study should
be noted. No iatrogenic effects were found for the affil-
iation of moderately antisocial children with highly an-
tisocial children. Such effects were reported by Dishion,
Poulin, and Burraston (2001). The GBG appears to have
prevented this expected iatrogenic effect. In addition, the
results showed that children on the low antisocial tra-
jectory did not seek contact with children following the
moderate or high antisocial trajectories, regardless of in-
tervention. An explanation appears to be that the moderate
antisocial trajectory is normative for boys whereas the low
antisocial trajectory is normative for girls. Boys and girls
this age tend to seek friendships with their own sexes.

There are limitations to this study. First, peer-
nominations of antisocial behavior were used. It has been
argued that peer-nominations do not reflect actual behav-
ior, but instead reflect children’s perceptions of their class-
mates’ behavior. However, van Lier and Crijnen (2005)
reported high correlations between peer-nominations of
antisocial behavior and teacher-reported externalizing
problems. Moreover, in the same study it was found that
teachers rated almost all of the children who followed
a high developmental trajectory of antisocial behavior
as having clinically elevated externalizing behavior. The
present study showed that reductions in peer-nominated
antisocial behavior coincided with the reductions on self-
reported aggressive behavior. These findings all confirm
that peer-nominations do represent actual behavior.

Second, children were only followed from ages 7–
11 years. The importance of the reductions in risk status
due to intervention of children who started off on the high
antisocial behavior trajectory still has to become apparent
in adolescence. Third, dropping out of this study was re-
lated to higher levels of antisocial behavior at age 7 years
old. The differential drop-out did however not impact the
model-estimation and therefore did not seem to influence
the findings of this study. Fourth, the findings of this study
suggest that reductions in antisocial behavior in children
on the high antisocial trajectory were mediated by the af-
filiation with normatively developing boys. Unfortunately,
this mediation effect could not be statistically tested. Such
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methods are not yet available for growth mixture models
(Muthén, personal communication, November 2004). An-
other methodological limitation was that the positive in-
tervention impact on the outcome variables was tested
using MANOVAs. These effects could have been more
directly tested by incorporating them in the model. How-
ever, this made the already complex model unstable (e.g.,
different solutions obtained with random sets of starting
values). Such analyses may have been possible with a
larger sample.

Fifth, it is important to notice that classroom com-
positions generally do not change in elementary schools
in The Netherlands. This is different from other coun-
tries and may have influenced the impact of the GBG.
Through the stable classroom compositions, improve-
ments due to intervention may have had more time to
settle within the social system of the peer-group, which
could have generated better results compared to school
systems with nonstable classroom compositions. Alterna-
tively, the negative consequence of reputation processes
may be stronger in stable than unstable classroom com-
positions and can undermine the effectiveness of the
GBG.

In summary, the present study used a number of
methodological innovations to study the mechanisms in-
ducing change in antisocial behavior. A preventive inter-
vention was nested in a longitudinal study on multiple
processes of development. The findings showed that:

1. The reductions in children’s antisocial behavior
coincided with affiliation with nondeviant peers
and less rejection by mainstream peers. These
findings support the hypothesis of a causal rela-
tion between these three processes?

2. The reductions in antisocial behavior in children
who started off on the high antisocial trajectory
coincided with an affiliation with normatively de-
veloping children. This affiliation was initiated by
the normatively developing children who started
selecting high-risk children as their friends. In our
understanding of the mechanisms of change in
antisocial behavior, we must therefore focus both
on changes in these high-risk children, and on
changes in the interaction between groups of chil-
dren who follow different developmental paths of
antisocial behavior;

3. The Good Behavior Game intervention resulted
in a large number of clinically significant im-
provements in both externalizing and internal-
izing problems for children following different
developmental trajectories of antisocial behav-
ior. Especially the clinically significant improve-

ments found for children following the high an-
tisocial trajectory imply significant reductions in
the risk for later maladjustment for these children.
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