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Chapter 3 The Effects of TRAffic 8-12 on Aggressive Behavior 

and Behavioral Problems of Special Elementary School Children. 

The Influence of Motivation and Intervention Group 

Composition14 

 

3.1 Introduction 

In a previous study of the effects of the first version of TRAffic 8-12 a pre- 

and a post-test were conducted in which teachers completed a questionnaire 

measuring aggressive behavior of the children in their class. The results were 

ambiguous: a number of children profited from the program while others did not or 

even became more aggressive (Roede, Bijstra, Derriks & Moorlag, 2001). Existing 

literature provides several explanations for ambiguous results from school-based 

social skills intervention programs (see Chapter 1). The present study focuses on two 

possible moderating factors: children’s motivation and intervention group 

composition. The influence of these two factors on TRAffic 8-12 outcomes is 

considered in this effect study, which has been funded by the Child Stamps 

Foundation in the Netherlands (Stichting Kinderpostzegels Nederland). 

 

3.2 Theoretical Framework and Motivation for the Study 

3.2.1 A Dynamic Systems View of TRAffic 8-12 Effects   

 The main goal of the study in this chapter is to consider the moderating 

influence of children’s motivation and intervention group composition on TRAffic 

8-12 outcomes. First, we take a look at the TRAffic 8-12 effects for the whole group 

of children, because these results have implications for the moderator study.  For 

example, if we find a large effect for TRAffic 8-12 for all children, then a difference 

between motivated children and unmotivated children has much bigger practical 

significance than if we find small or no effects for TRAffic 8-12 for all children 

together. We expect that the TRAffic 8-12 program will only have a small to 

moderate effect on the children’s aggressive behavior directly after the program is 

finished when we consider all children together. In the long term, these effects are 

assumed to diminish. The basis for this hypothesis is explained below.

                                                   
14 Based on: Visser, M., Bijstra, J., & Kunnen, S. (2005). De effecten van het agressieregulerende programma 
TRAffic (The effects of the aggression reduction program TRAffic). Unpublished report, University of 
Groningen, The Netherlands. 
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Interventions for childhood aggression are among the most thoroughly 

studied type of intervention programs (Granic, O’Hara, Pepler & Lewis, 2007). 

Programs with an ‘evidence-based’ label are popular as the label gives the impression 

that the program ’works’. However, a considerable amount of variability and 

ambiguity remains concerning intervention program outcomes (e.g. Stage & Quiroz, 

1997; Wilson, Gottfredson & Najaka, 2001). As we described in Chapter 1, a reason 

for these findings lies in the conceptualization of aggression reduction programs, 

which in turn determines the way we study intervention effects, i.e. a focus on 

outcome. In the traditional view of intervention programs such as TRAffic 8-12, the 

interventions are considered to be independent ‘medicine’ that ‘cure’ aggression (the 

medical model, Ahn & Wampold, 2001), and the effects of which are not considered 

to be influenced by the context in which they are applied.  However, when an 

intervention program is implemented, for example in a school setting, it becomes 

part of a dynamic system (Lichtwarck-Aschoff & van Geert, 2004). Below we 

present an alternative dynamic systems view of the implementation of an 

intervention program such as TRAffic 8-12. This view considers the dynamic nature 

of behavior as well as the influence that the context has in which an intervention 

program is implemented. 

A dynamic system is a set of connected variables that mutually affect each 

other. Applying the dynamic systems approach to an aggressive child in a classroom 

stetting implies that the child’s behavior, one variable in the dynamic system, does 

not come about ‘on its own’. The child’s behavior and other variables in the system, 

such as the behavior of the peers in the classroom and the teacher’s approach to 

teaching, mutually influence each other through complex, non-linear and iterative 

interactions; they can not be viewed independent of each other (Lichtwarck-Aschoff 

& van Geert, 2004). First, a social skills intervention program exists as an exogenous 

factor in the system that is intended to influence the behavior of the child. As soon 

as the child starts following the program, the program also becomes part of the 

dynamic system. This, in turn, means that the results of the program can not be 

considered independent of the dynamic system, i.e. the child, the peers in the 

classroom and the teacher (Bijstra & Nienhuis, 2004). 

The social skills intervention program can be viewed as a temporary 

perturbation of an otherwise relatively stable system; in the case of TRAffic 8-12 the 

child follows 14 meetings in a new context in which new behavioral skills are taught. 

Meanwhile, the influence of the classroom context remains the same.  Before the 
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program is implemented the system is in a stable state, or attractor; the child shows a 

certain level of persistent aggressive behavior that is preserved by the state of all the 

variables in the system (i.e. the child itself, the peers in the classroom and the 

teacher). The intervention program is aimed at pulling the system out of its attractor; 

i.e. tries to change the aggressive behavioral pattern of the child. However, the 

program is not focused on the external causal mechanisms that account for the 

child’s aggressive behavior, only on the mechanisms within the child, such as poor 

social skills, distorted cognitions or low self-control15. As a result, the positive impact 

of the program is likely to diminish quickly after it finishes, meaning that the system 

returns to its original attractor state, i.e. the child shows the same behavioral pattern 

as before the program started. 

 With the present study we aim to show that an intervention program such as 

TRAffic 8-12, which does not intervene in the causal mechanisms that contribute to 

the child’s behavior and are part of the child’s relevant context, is unlikely to have a 

lasting positive impact. Therefore, we conduct a classical effect study of the social 

skills intervention program TRAffic 8-12. Both the short-term effects and the long-

term effects are considered. Our hypothesis is that the program will not have a 

lasting impact on the aggressive behavior of the children. So, if we find short-term 

effects of TRAffic 8-12, then we expect those effects to disappear some time after 

the program has finished.  

Together with the main question concerning the general program effects, we 

consider three sub-questions. We will briefly look at three factors that might affect 

the program outcomes.  Children’s IQ and their psychiatric diagnosis are two factors 

that are frequently considered to be related to intervention program outcomes. 

Kazdin and Crowley (1997) studied several child moderators of cognitive-behavioral 

treatment. One of their conclusions was that IQ was weakly related to treatment 

outcome, where higher IQ predicted a better outcome. They also concluded that 

children with more symptoms from the range of DSM disorders at intake performed 

less well after treatment. In this study we investigate whether the children’s IQ is 

related to program outcomes and whether children with no psychiatric diagnosis 

benefit more from the TRAffic 8-12 program than children with a psychiatric 

diagnosis. Also, we compare the children who stayed in Cluster 4 education with the 

                                                   
15 Multisystemic treatments target not only individual, but also family, peer, school, and community 
factors (i.e. all the settings in which the child functions). Our reasoning only applies to social skills 
intervention programs that solely focus on teaching children new skills. 
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children who transferred to a school of regular education after the program had 

finished. One could hypothesize that the children who are qualified to transfer to a 

regular school are the ones who benefit more from the program.  

 

3.2.2 Children’s Motivation 

Most aggression reduction programs do not pay attention to the opinions, 

needs, and goals of the children themselves (Bijstra & Nienhuis, 2003), and these 

omissions are hardly discussed in literature. However, we think that they deserve 

much more attention. Adults may be more used to talking to children instead of 

talking with them when their behavior causes problems. Especially younger children 

are often not actively involved in the decision concerning treatment, their 

perspective on their problematic behavior, whether they are motivated for treatment 

or not, and whether the program meets their needs. With respect to aggression 

reduction programs it is mostly parents, teachers and psychologists who refer 

children to aggression reduction programs.  

For an intervention program to succeed, ‘supply and demand’ must 

correspond (Collot d’Escury-Koenigs, Snaterse & MacKaay-Cramer, 1995). In youth 

services it is increasingly recognized that children actively contribute to their 

development and education (De Winter, 2000; Raad voor Maatschappelijke 

Ontwikkeling, 2001). La Greca, Silverman & Lochman (2009), for example, 

underline the need to consider the influence of motivation to change on program 

outcomes. In the present study we will address the question of whether the TRAffic 

8-12 program is more effective when children are motivated to change their behavior 

(see section 3.3.4 for a full description of our definition of motivation). 

Obviously, our plea in the preceding section for a dynamic systems view of 

intervention programs applies to both motivated and unmotivated children. Based 

on this view, we do expect to find differential effects of TRAffic 8-12 depending on 

the children’s motivation. Following the view of dynamic systems, children are not 

only influenced by the context they are part of, they also actively influence their 

context. We assume that motivated and unmotivated children have a differential 

influence on their context. For example, a child who is motivated to change its 

behavior might be more likely to actively seek contact with children in the classroom 

who show prosocial behavior than children who are unmotivated. For the motivated 

child this means that the negative influence of the aggressive behavior of other 
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children in the classroom may diminish and the positive impact of the intervention 

program may grow. 

 

3.2.3 Intervention Group Composition 

Aggression reduction programs are usually carried out in group format. 

However, group training may have a negative effect because children learn 

inadequate behavior from each other instead of adequate behavior from the therapist 

and the program. Several researchers documented these iatrogenic effects (Dishion, 

McCord & Poulin, 1999). We studied the phenomenon of iatrogenic effects for two 

reasons.  

First of all, several studies have documented harmful effects on treatment 

participants (Ang & Hughes, 2001; Arnold & Hughes, 1999; Dishion, McCord & 

Poulin, 1999), while not all group treatments result in negative effects. Ang and 

Hughes (2001) concluded from their meta-analysis that skill training in groups 

comprised of only antisocial boys produced smaller benefits than the mixed groups 

or individual training. On the other hand, Mager, Milich, Harris and Howard (2005) 

found that children in mixed groups showed less positive interactions than children 

in homogenously aggressive groups. Arnold and Hughes (1999) argued that more 

studies into the effects of grouping antisocial peers on treatment gains are needed. 

According to them, the best way to do this is by investigating experimentally if 

random assignment of children with problem behavior to skills training in 

homogenous versus mixed groups produces differential effects. In the present study 

we will test whether individual skills training delivers better results than group skills 

training. The strength of our design is that we compare the results of the same 

program in a different format (group versus individual). Most studies on differential 

effects due to intervention group composition compare different programs, which 

may influence the results.  

A second reason to study iatrogenic effects in our sample of elementary 

school children is the growing focus on the circumstances in which grouping 

aggressive children results in negative effects (Arnold & Hughes, 1999). In recent 

years American researchers have begun to study mediating factors and processes that 

help explain the presence and absence of adverse effects of grouping aggressive 

children. A factor that has been given little attention so far is the influence of age. 

Most studies on iatrogenic effects involve adolescents. It is assumed that the strength 

of the association between boys’ aggressive behavior and that of their friends 
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increases with age (Arnold & Hughes, 1999). Unfortunately, in their meta-analysis, 

Ang and Hughes (2001) do not differentiate effects of grouping antisocial peers 

according to age,  although their database of studies did give them the opportunity to 

do so (24 studies with children aged 6-12, 17 studies with children aged 13-18). 

Shechtman (2003) did compare outcomes in reduction of aggression for group and 

individual treatment in elementary school children and found no differential effects. 

In the present study we want to explore whether the frequently found differential 

effects of skills programs for adolescents due to group composition are also found in 

Dutch elementary school children.  

Until now, just one study has been conducted in the Netherlands that 

touches on the topic of peer influence in intervention group settings. Van Lier, Vuijk 

and Crijnen (2005) studied the effect of the Dutch version of the American Good 

Behavior Game. One of their conclusions was that children who initially scored high 

on antisocial behavior showed, together with a decrease in antisocial behavior after 

the program, increasing affiliation with less antisocial peers. The researchers hereby 

provided evidence for positive peer influence in an intervention setting.  

We must note that the differences between group-trained and individually-

trained children are expected to be small. In section 3.2.1 we explained our ideas 

about the functioning of intervention programs from a dynamic system perspective. 

Following these ideas, we wonder whether the intervention program pushes the 

individually-trained children in the right direction, i.e. towards a less aggressive 

behavioral style. As opposed to the group-trained children, the individually-trained 

children might benefit a little bit from the nonaggressive context in which they learn 

prosocial skills. However, the possible differential effect of group composition can 

only be small considering the fact that the intervention program does not change 

other causal mechanisms in the contexts of both individually-trained and group-

trained children. 

 

3.2.4 Research Questions 

In the present study three main questions are addressed: 

1. What are the short- and long-term effects of TRAffic 8-12? 

a. Is children’s IQ related to the effects of TRAffic 8-12? 

b. Do children without a psychiatric diagnosis benefit more from TRAffic 

8-12 than children with a psychiatric diagnosis? 
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c. Do children who are later qualified to transfer to a regular school 

benefit more from TRAffic 8-12 than children who stay in Cluster 4 

education? 

2. Do children who are motivated to change their behavior profit more from 

TRAffic 8-12 than children who are unmotivated? 

3. Is TRAffic 8-12 more effective for individually-trained children than for group-

trained children? 

 

3.3 Method 

The present study was conducted in a school setting and implemented by 

school staff. In different phases of the study we had to take into account the 

limitations of the school context (i.e. limited time, sickness of teachers, etcetera), for 

example when recruiting the sample, carrying out the program, and collecting data 

for the children’s behavior. Despite these limitations we believe that such a practice 

oriented research provides us with valuable information about the functioning of 

aggression reduction programs in the context of a school (see Chapter 4 for the 

implementation study).  

 

3.3.1 Participants 

The children in this study were students from a Cluster 4 school. The 

teachers selected children to participate in the study. We approached teachers of four 

Cluster 4 schools and explained the objectives of the study to them as well as the 

time investments needed if they were to participate. If they were interested in 

participating, we asked them which children they thought would profit from TRAffic 

8-12. Selection criteria were: aggressive behavior problems, diagnosed with an 

Attention Deficit Hyperactive Disorder (ADHD) or a Pervasive Developmental 

Disorder – Not Otherwise Specified (PDD-NOS) or similar problems, and a feeling 

of incompetence of the teacher in handling a child’s problem behavior despite extra 

care and attention within the existing structure. Because we did not make use of 

questionnaires to select children with high aggression scores, children might vary in 

aggressive behavior at the start of the study. We asked the parents of the selected 

children to provide written informed consent. All of them agreed, resulting in a 

sample of 74 children. The number of subjects was chosen on the basis of a power 

analysis. The power analysis revealed that a total N of 74 children was necessary on 

the basis of an alpha of 0.10 and a power of 0.80, and under the assumption of a 



Chapter 3 TRAffic 8-12 Effects    40 

 

moderate effect (d=0.50).  Also, the number of 74 children was more or less the limit 

of children we could ask to participate due to limitations of resources that were 

available. 

In Table 1 the characteristics of the participants are shown. The information 

was gathered from the children’s school files. We used the information of IQ and 

psychiatric diagnosis to answer the research questions of the influence of those two 

variables on TRAffic 8-12 outcomes.  

Most children in the sample were boys (95%), most children were 8 to 12 

years old (91%) and most children were of Dutch nationality (72%). Sixty-six percent 

of the children had an IQ between 80 and 120 and 63% had a diagnosis of ADHD 

or PDD-NOS or show symptoms of these disorders. At baseline the teachers rated 

the behavioral problems of the majority of the children to be of clinical levels. 

Scoring in a clinical range means that less than 5% of the children in a normal 

sample score higher levels of behavior problems than the children in our study. 

Furthermore, most children came from either two-parent families (45%) or a single-

parent family (32%). Finally, with respect to the educational level finished by the 

children’s parents, there is a fairly even distribution over the different levels of 

education.  

 

Table 1 

Characteristics of the participants (N = 74) 

Variable N % 

Sex 

   Boy 

   Girl 

 

70 

4 

 

95 

5 

Age 

   < 8 years 

   8 - 12 years 

   > 12 years 

 

1 

67 

6 

 

1 

91 

8 

Ethnicity 

   Native 

   Mixed 

   Foreign 

   Missing* 

 

53 

9 

2 

10 

 

72 

12 

3 

13 
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Table 1 continue 

Variable N % 

Intelligence Quotient 

   < 80 

   80 – 100 

   > 100 – 120 

   > 120 

   Missing* 

 

5 

32 

17 

2 

18 

 

7 

43 

23 

3 

24 

Diagnosis 

   ADHD or symptoms of ADHD 

   PDD-NOS or symptoms of PDD-NOS 

   Combination of above 

   ADHD or symptoms combined with another diagnosis 

   Rest 

   No diagnosis 

   Missing* 

 

13 

13 

17 

3 

5 

21 

2 

 

18 

18 

23 

4 

7 

27 

3 

Behavioral problems, norm scores at baseline** 

   Attention problems    

      Normal range 

      Sub-clinical range 

      Clinical range 

      Missing 

   Hyperactivity problems 

      Normal range 

      Sub-clinical range 

      Clinical range 

      Missing 

   ODD symptoms (Oppositional Defiant Disorder) 

      Normal range 

      Sub-clinical range 

      Clinical range 

      Missing 

   CD symptoms (Conduct Disorder) 

      Normal range 

      Sub-clinical range 

      Clinical range 

      Missing 

 

 

30 

11 

26 

7 

 

22 

6 

39 

7 

 

14 

12 

41 

7 

 

21 

10 

36 

7 

 

 

41 

15 

35 

9 

 

30 

8 

53 

9 

 

19 

16 

56 

9 

 

28 

14 

49 

9 
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Table 1 continue 

Variable N % 

Family composition 

   Two-parent family 

   Single-parent family 

   Two-parent family with one stepparent 

   Foster or adoption family 

   Missing* 

 

33 

24 

11 

4 

2 

 

45 

32 

15 

5 

3 

Education father / mother*** 

   Elementary / lower vocational 

   Secondary, lower general / intermediate vocational 

   Secondary, higher general / pre-university 

   Higher professional / university 

   Missing* 

 

17 

23 

8 

15 

11 

 

23 

31 

11 

20 

15 

* No information in the children’s files. 

** See section 3.3.5 for information about the rating scale. 

*** We combined the educational level of the father and the mother by determining the highest level of 

education that was finished by father, mother or both. 

 

3.3.2 Trainers 

Both employees and psychology trainees of the participating schools were 

recruited as trainers. The groups and some individual children were trained by 

creative and psycho-motor therapists (six), teachers (two) and a child psychologist. 

Psychology trainees carried out the rest of the individual treatments. Obviously, 

employees and trainees differ in the amount of experience they have within Cluster 4 

education. However, it was not possible to have all children trained by employees. 

We could guarantee a minimum level of equality between the different groups of 

trainers by offering them the same training. This training consisted of three meetings 

in which the basics of the program were explained. The trainers studied assigned 

literature, watched the TRAffic 8-12 DVD and they practiced the components of the 

program extensively with the use of the program handbook. 

 

3.3.3 Research Design 

We used a semi-experimental design (see Figure 1). Before the baseline 

(T016) the children’s motivation was determined by interviewing them (see section 

3.3.4). At T0 (December ’03) teachers and parents completed the questionnaires, 

after which the first half of the participants was trained (session 1). At T1 (March 

                                                   
16 T is Time point. 
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’04) these children had finished the program and teachers and parents completed 

questionnaires again for all participants. This way the second group, who had not 

been trained yet, functioned as a control group for the first half of the participants. 

After T1 the second group was trained and at T2 (June ’04) teachers and parents 

filled in the questionnaires for the third time. In January ‘05 (six months after the last 

training session) and June ‘06 (two years after the last training session) children 

participated in a fourth (T3) and fifth (T4) assessment. 

 

Figure 1. Research design (quest(’s) is questionnaire(s)). 

 

Because of a number of difficulties that came about during the first training 

session, a second session in which a group of children was supposed to be trained, 

was cancelled. The reasons for the cancellation are described in Chapter 4, in which 

the implementation study of the TRAffic 8-12 program is described. Because of the 

cancellation, six children from the original sample did not participate in the program. 

Three other children did not attend the program because they were transferred to 

another school during the school year. These nine children functioned as a control 

group at T1, together with the children trained in session 2. We carried out a third 

session with a new group of children in February 2005, in which we were able to 

design a number of conditions in such a way that certain difficulties could be 

avoided. The children in this session were treated as a separate sample that was 

added to the study at a later stage. The third session is discussed in Chapter 4. 

 

 

 

Motivation 

Oct  

‘03 

Baseline 

T0 Dec 

‘03 

Intervention 

Jan-March  

‘04 

T1 

March 

‘04 

Intervention 

Apr-June  

‘04 

T2 

June 

‘04 

T3 

Jan  

‘05 

T4 

June 

‘06 

Teacher 

 

 quest’s  quest’s  quest’s quest’s quest’s 

Parents 

 

 quest  quest  quest quest quest 

Children 

session 1 

interview  3 groups 

(N=18) & 

 17 individual 

     

Children 

session 2 

interview    2 groups 

(N=15) & 

15 individual 
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3.3.4 Motivation and Intervention Group Composition 

Children’s motivation was determined by interviewing them with an 

interview instrument designed by Singer, Doornenbal and Okma (2002). The aim of 

the instrument is to talk with children about their (aggressive) behavior, their 

underlying reasons and concerns, about what they want to change and what they 

think is needed to change. In earlier studies this instrument was used for other target 

groups (such as children with dyslexia). The instrument was adjusted for the study of 

aggressive children.  

The starting point of the interview was a conflict the child experienced with 

a peer. All questions that followed about actions, goals, concerns, emotions etcetera 

revolved around this conflict. In Chapter 6 the interview and the results are 

described extensively and completely. For the purpose of this study, i.e. determining 

the children’s motivation, the answers to three interview questions were used: 

� Did you think about handling things differently after the conflict ended? 

� Would you like to learn what you can do to have less conflict with other children? 

� Could you indicate what you would like to learn from the following list: 

o to stay friends; 

o to have less fights; 

o to become more aware of when another person gets angry; 

o to talk instead of scream, hit or walk away; 

o to make up after a conflict. 

When a child answered positively to one or more of the questions described 

above, he or she was able to describe what he or she wanted to learn and when the 

goal corresponded with the whole story, or with the TRAffic 8-12 goals, then the 

child was called motivated, otherwise a child was assigned to the unmotivated group. 

The researcher evaluated each interview (as motivated or unmotivated), and two 

master students from Developmental Psychology independently evaluated half of the 

interviews (also as motivated or unmotivated). Out of 74 interviews, 57 interviews 

were evaluated as being in the same motivation category and 17 interviews did not 

have evaluation agreement. The researcher and the students watched the interviews 

again, discussed them and came to an agreement for all interviews. In Table 2 the 

distribution of the motivation condition over the training sessions is presented. 

 In order to avoid a systematic influence of other factors on the results of the 

program, we attempted to divide the children randomly over the two treatment 

formats (group versus individual). However, because this study was not purely 
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experimental, but directly imbedded in the practice of the school, we had to take 

several issues into account. Some children were assigned to the group format 

because their teacher wanted to train the whole class. Other children were assigned 

to a certain session because the school preferred that period. We also had to take 

into account an equal distribution of motivated and unmotivated children over the 

two treatment formats, which limited the possibility of random assignment.  See 

Table 2 for the distribution of motivation and intervention group composition over 

the training sessions. There were nine children who initially would participate in the 

second training session. In the end, these children were not trained because of 

reasons explained in Chapter 4. The teachers and parents did assess the children’s 

aggressive behavior and behavioral problems. Therefore, this subgroup of children 

could function as a control group together with the session 2 trained children at T1. 

  

Table 2 

Distribution of motivation and intervention group composition over training sessions (N = 74) 

 Session 1 Session 2 Not trained Total 

Motivated 15 14 2 31 

Unmotivated 19 14 5 38 

Indefinable/not interviewed 1 2 2 5 

Motivation 

Total 35 30 9 74 

Group 18 15 - 33 

Individually 17 15 - 32 

Not trained - - 9 9 

Treatment 

format 

Total 35 30 9 74 

 

3.3.5 Measures 

The children’s behavior was assessed by both teachers and parents. Teachers 

were asked to assess the children’s aggressive behavior in the school setting by 

conducting the Aggressive Behavior Checklist (Agressievragenlijst) developed by Krol 

(1998). This checklist measures the frequency of four types of aggressive or 

antisocial behavior: physical aggression (5 items), verbal aggression (6 items), indirect 

aggression (4 items), and negativism (11 items). On a 5-point Likert scale the teacher 

gives an indication of the frequency of a particular behavior: (almost) never (score 0), 

once every month (score 1), once every week (score 2), once every 1 or 2 days (score 

3), and more than once a day (score 4). Scores are calculated by adding up the scores 

per item within each subscale. Because the number and the degree of detail of the 

items per subscale differ considerably, we used weighted scores. Another reason to 
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use weighted scores is that we wanted a change in one subscale to weigh as much in 

the total score of aggressive behavior as a change in another subscale. The weighted 

subscale scores were added up to determine the total score on aggressive behavior. 

Cronbach’s α is .84 for Physical Aggression, .89 for Verbal Aggression, .84 for 

Indirect Aggression and .95 for Negativism.  

Teachers as well as parents assessed general behavioral problems by using 

the Dutch version of the Disruptive Behavior Disorders (DBD) rating scale 

(Oosterlaan, Scheres, Antrop, Roeyers, & Sergeant, 2000). The use of this scale was 

motivated by the suggestion of the program developers that the program might also 

affect more general behavioral problems associated with disorders such as ADHD, 

Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD)17. Since the 

teachers rated the behavior of the same children by means of two different rating 

scales (the Aggressive Behavior Checklist and the DBD rating scale), we could have 

combined these ratings in order to get a more reliable estimation of the children’s 

improvement. However, since the two scales do not provide a measure of the same 

underlying construct this was not an option. 

The DBD rating scale consists of 42 items with behavior descriptions that 

correspond with the characteristic symptoms of ADHD, ODD and CD. There are 

four answer alternatives: not applicable (score 0), weakly applicable (score 1), 

applicable (score 2) and highly applicable (score 3). Scale scores can be determined 

on the attention deficit subscale, the hyperactivity subscale, the ODD subscale, and 

the CD subscale. Because the Dutch version of the DBD rating scale is a 

standardized rating scale, percentile scores can also be obtained and translated into 

norm scores. Because we were mainly interested in the effect of the program on 

behavioral problems in general, only the total scale scores were analyzed. Because the 

subscales are highly correlated this was not problematic. We did not analyze the 

norm scores.  

 

3.3.6 Analysis 

For several reasons we decided to use random permutation techniques for 

all our statistical tests. First of all, some children in some intervention groups were 

from the same classroom, making the sample partly dependent. Second, at each 

                                                   
17 We will refer to behavioral problems associated with ADHD, ODD and CD with the general term 
‘behavioral problems’. Obviously, aggressive behavior can also be referred to as a behavioral problem, 
but because we assessed aggressive behavior separately we made a distinction in these terms. 
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assessment we were confronted with missing data and at T3 and T4 the number of 

assessments became quite small. Third, variations in the sample groups were quite 

large. All of these constraints in our sample make it very difficult, if not impossible, 

to use conventional statistical techniques. Random permutation tests are much more 

flexible. The empirical distribution of data is compared with a sample distribution 

that has roughly the same statistical features. Therefore it is possible to work with 

small and dependent samples with missing data (see for example Boosman, van der 

Meulen, van Geert & Jackson, 2002; Todman & Dugard, 2001). A limitation of 

random permutation tests is the fact that it is a relatively laborious and little used 

technique. However, with random permutation and comparable techniques we can 

make the same statistical comparisons or calculations as with standard techniques 

such as t-tests, f-tests, et cetera. The main difference with the standard techniques is 

that the distributions are not analytically calculated, but are approximated – to any 

required degree of accuracy – by means of randomizations of the data. Although the 

disadvantage of randomization is its relatively laborious nature, its major advantage is 

that it is free of specific assumptions (e.g. the assumption that data are normally 

distributed), which makes it highly suitable for statistical calculations on data sets 

where many of the assumptions required for standard statistical test are not met, or 

where it is unsure that such assumptions are met. 

In a random permutation test, the empirical distribution of data is compared 

with a random distribution that is determined by randomly reshuffling the empirical 

data, in accordance with the null hypothesis. This reshuffling is carried out a great 

number of times (e.g. 10000 times). The resulting random distribution is a close 

approximation of the ‘exact’ null hypothesis distribution of the current dataset (given 

all its peculiarities, such as a small sample size). In the next step of the analysis, the 

empirical distribution is compared with the random distribution (null hypothesis). If 

both distributions differ significantly from one another, the conclusion is that the 

empirical distribution is likely to differ from the distribution expected on the basis of 

the null hypothesis and that the differences between the groups that were compared 

are meaningful. 

Besides an estimation of the statistical significance, we also made an 

estimation of the clinical relevance of children’s behavioral changes by calculating the 

effect sizes (d) (Cohen, 1988). Generally, an effect size smaller than 0.20 is 

considered negligible, an effect size between 0.20 and 0.49 is called small, an effect 

size between 0.50 and 0.79 is called mid-high, and an effect size above 0.80 is 
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considered high. Since we conducted our power analysis under the assumption of a 

moderate effect (d=0.50), we decided that the conclusion of a meaningful change 

after the TRAffic 8-12 program would only hold when both teachers and parents 

gave an estimation of an improvement in the children’s behavior of half a standard 

deviation. Also, we must take into account the presence of observer bias. The 

teachers and parents did of course know that their rating occurred before and after 

the intervention, and thus it is likely that the post-intervention ratings contain a 

positive bias. Therefore, a small effect size in the expected direction might very well 

be ascribed to this observer bias. 

Research question 1: What are the short- and long-term effects of the 

TRAffic 8-12 program? Two comparisons were made to determine the short-term 

effects of TRAffic 8-12: a) the difference-scores18 of the trained children in session 1 

were compared to the difference-scores of all the children that were not (yet) trained 

between T0 and T1, and b) pre-intervention scores were compared with post-

intervention scores for all trained children19. In order to determine the long-term 

effects, the following comparisons were made: a) the scores at T0 were compared 

with the scores at T2 (six months after baseline20) for the session 1 trained children, 

b) scores at T0 were compared with scores at T3 (one year after baseline) for all 

trained children who stayed in Cluster 4 education21, and c) scores at T0 were 

compared with scores at T4 (two-and-a-half years after baseline) for all trained 

children who stayed in Cluster 4 education. Our hypotheses were that 1) the trained 

children would show higher difference-scores (= decrease in aggressive 

behavior/behavioral problems) than the untrained children, and 2) the trained 

                                                   
18 A difference-score is determined by subtracting the post-intervention score from the pre-intervention 
score. A positive difference-score means a decrease in aggressive behavior or behavioral problems, a 
negative difference-score means an increase in aggressive behavior or behavioral problems. 
19 Pre-intervention scores are T0 for the session 1 trained children and T1 for the session 2 trained 
children. Post-intervention scores are T1 for the session 1 trained children and T2 for the session 2 
trained children. 
20 With the analyses of long-term effects we chose to compare post-intervention scores with baseline 
scores instead of the scores directly after the program had ended because children ended the program at 
different time points (T1 and T2) resulting in varying periods between directly after the program and T3 
and T4 . This way we could analyse the session 1 and session 2 trained children together. In order to be 
consistent we also used the baseline scores in analysis a, although here the problem of children ending 
the program at different time points is not present (in analysis a only the children trained in session 1 
are analyzed). 
21 In the analyses of the long-term effects we only wanted to include children who stayed in Cluster 4 
education, since one of our assumptions is that a change in school context to a regular school might 
have an impact on children’s behavior (see Chapter 6 for a study on the effects of transfer to a regular 
school). By excluding the children who transferred to a regular school after the program had ended we 
kept a coherent sample. 
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children would show only very small (short-term) or no (long-term) decreases in 

aggressive behavior and behavioral problems after the program compared to before.  

The influence of IQ on program outcomes was considered by calculating 

the correlation between IQ and the short-term difference-score of all trained 

children (i.e. T0-T1 for the session 1 trained children, T1-T2 for the session 2 trained 

children). Our hypothesis was that higher IQ’s would be accompanied by higher 

difference-scores. We compared diagnosed and non-diagnosed children with respect 

to their short-term difference-scores with the use of permutation techniques. The 

hypothesis was that the children with no psychiatric diagnosis would show higher 

difference-scores than the children with a psychiatric diagnosis. Finally, with respect 

to the influence of qualification for a school transfer, we compared the difference-

scores of the children who stayed in Cluster 4 education with the difference-scores 

of the children who transferred to regular education. We hypothesized that the 

children who transferred to a regular school would show higher difference-scores 

than the children who stayed in Cluster 4 education.  

Research question 2: Do children who are motivated to change their 

behavior profit more from the TRAffic 8-12 program than children who are 

unmotivated? In order to answer this question we took both session 1 and session 2 

trained children and we split the group in two on the basis of the children’s 

motivation. This resulted in a motivated and an unmotivated group. We performed 

two tests: a) the difference-scores of the motivated children were compared to the 

difference-scores of the unmotivated children, and b) pre-intervention scores were 

compared with post-intervention scores for the two groups separately. Our 

hypotheses were that 1) the motivated children would show higher difference-scores 

than the unmotivated children, and 2) the motivated children would show decreases 

in aggressive behavior and behavioral problems after the program compared to 

before, while the unmotivated children would not show such decreases. We based 

this hypothesis on the assumption that motivation to change and a good 

correspondence between the contents of a program and the motivation of the child 

delivers better results for an intervention program. 

Research question 3: Is the TRAffic 8-12 program more effective for 

individually-trained children than for group trained children? Again, we took session 

1 and session 2 trained children together and divided the group into the group 

trained (GT) and the individually-trained (IT) children.  We performed two tests: a) 

the difference-scores of the IT children were compared to the difference-scores of 
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the GT children, and b) pre-intervention scores were compared with post-

intervention scores for the two groups separately. Our hypotheses were that 1) the 

IT children would show higher difference-scores than the GT children, and 2) the IT 

children would show decreases in aggressive behavior and behavioral problems after 

the program compared to before, while the GT children would not. We based this 

hypothesis on the assumption that the peer effect in the group (aggressive children 

only) will negatively influence the effect of the intervention program. 

 

3.4 Results 

Remember that the pre-intervention score is T0 (December ‘03) for the 

children trained in session 1 and T1 (March ‘04) for the children trained in session 2. 

The post-intervention score is T1 for the session 1 children and T2 (June ‘04) for the 

session 2 children. In the tables, for each row the scores in italic are compared. 

 

3.4.1 Research Question 1: Short-term Effects, Long-term Effects and the Influence of IQ, 

Psychiatric Diagnosis and School Transfer 

Short-term effects. The first main question of this study was whether the 

TRAffic 8-12 program would deliver short- and long-term effects in the reduction of 

children’s aggressive behavior and behavioral problems. First we compared the 

difference-scores (T0 - T1) of  the children who were trained in the first session with 

the difference-scores of the children who were not (yet) trained at that moment.  

Contrary to our expectation, both teachers’ and parents’ ratings showed 

(very) small increases in children’s aggressive behavior and behavioral problems, 

both in the trained and the untrained children (see Table 3). The untrained children 

did show bigger increases, but comparing the untrained with the trained children 

with respect to their difference-scores revealed no significant differences (p=0.21, 

0.44 and 0.37) between the two groups. Also, these differences are likely not to be 

clinically relevant since the effect sizes of the differences between the trained and the 

untrained children were very small (d=0.18, 0.03 and 0.10). 

 

 

 

 

 

 

 



Chapter 3 TRAffic 8-12 Effects    51 

 

Table 3  

Differences between trained (session 1) and untrained children at T1 with respect to difference-scores (T0-T1) in aggressive 

behavior and behavioral problems  

Trained 

(Teacher ratings:  

N of children=30, 

Parent ratings:  

N of children=12) 

Untrained 

 (Teacher ratings:  

N of children=28,  

Parent ratings:  

N of children=16) 

MT0 (s) MT1 (s) DS1 MT0 (s) MT1 (s) DS1 

 

 

 

 

 

p 

 

 

 

 

 

d 

Teacher 

ratings 

        

Aggressive  

behavior 

72.5 

(27.3) 

76.5 

(24.6) 

-4.0 69.2 

(31.8) 

78.5 

(39.2) 

-9.3 0.21 0.18 

 

Behavioral  

problems  

 

31.0 

(19.5) 

 

32.1 

(18.3) 

 

-1.1 

 

39.1 

(15.6) 

 

40.7 

(16.1) 

 

-1.6 

 

0.44 

 

0.03 

Parent ratings         

Behavioral  

problems  

38.9 

(13.3) 

39.7 

(12.5) 

-0.8 35.9 

(20.5) 

38.3 

(16.6) 

-2.4 0.37 0.10 

1 DS is difference-score (T0-T1). 

 

We then compared the average pre-intervention scores with the average 

post-intervention scores for session 1 and session 2 trained children together 

(within-group analysis).  

 

Table 4  

Differences between pre- and post-intervention scores of aggressive behavior and behavioral problems of trained children in 

session 1 and session 2  

 Mpre
1 (s) Mpost

2
 (s) p d 

Teacher ratings (N of children=55)      

Aggressive behavior  76.6 (35.1) 72.9 (31.8) 0.28 0.11 

 

Behavioral problems  

 

37.5 (20.1) 

 

33.2 (18.6) 

 

0.02* 

 

0.22 

Parent ratings (N of children=26)     

Behavioral problems  37.0 (16.9) 36.0 (18.7) 0.35 0.06 

1 The pre-intervention score is T0 for the session 1 trained children and T1 for the session 2 trained 

children. 

2 The post-intervention score is T1 for the session 1 trained children and T2 for the session 2 trained 

children. 

* Significant at p ≤ 0.05 
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The teachers and the parents rated the children’s aggressive behavior and behavioral 

problems as being lower after the program compared to before (see Table 4). Only 

the teachers’ ratings showed a significant decrease in children’s behavioral problems 

after the program (p=0.02). The size of the improvement is, however, small (d=0.22), 

especially when we take the presence of a positive observer bias (i.e. the raters know 

that the ratings occurred before and after the program) into account. Also, we 

cannot be sure whether this result could be ascribed to the program, because there 

was no comparison with untrained children.  

 Taking both analyses together, we must conclude that children’s 

participation in the TRAffic 8-12 program did not result in significant decreases in 

their aggressive behavior and behavioral problems directly after the program had 

ended. The results confirmed our hypothesis that TRAffic 8-12 would show no or 

only very small effects on the behavior of the children. 

 

Long-term effects. We made three comparisons: a) session 1 trained 

children: compare T0 – T2 (six months after baseline), b) session 1 + 2: compare T0 

– T3 (one year after baseline), and c) session 1 + 2: compare T0 – T4 (two-and-a-half 

years after baseline). As we noted before, with respect to analyses b and c we only 

analyzed the subgroup of children who stayed in Cluster 4 education, at least until T3 

and/or T4. This means we had to do with a reduced sample. Another factor that 

contributed to the reduction of the sample was the decrease in commitment of 

participating teachers. T3 and T4 fell in new school years, so new teachers had to 

assess the children’s behavior. They did not voluntarily choose for participation in 

the study, and this may explain the higher frequency of no-reply in these later 

assessments. 

First we checked whether there were effects of TRAffic 8-12 in the session 

1 trained children three months after the program had ended (i.e. six months after 

baseline, at T2). Remember that directly after the program had ended at T1, the 

trained children in session 1 did not show any differences compared to the untrained 

children at that moment. Three months later the teachers’ ratings showed a 

significant decrease in the children’s behavioral problems (p=0.01) (see Table 5). 

However, the magnitude of this improvement is, again, considered to be small 

(d=0.26). Teachers’ ratings of aggressive behavior and parents’ ratings of behavioral 

problems did not show any decreases after the program compared to before. The 
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teachers’ ratings even showed a very small, but non-significant, increase in children’s 

aggressive behavior. 

 

Table 5  

Differences between pre- (T0) and post-intervention (T2) scores of aggressive behavior and behavioral problems of trained 

children in session 1  

 MT0 (s) MT2 (s) p d 

Teacher ratings (N of children=31)     

Aggressive behavior  76.9 (24.5) 77.6 (28.3) 0.56 -0.03 

 

Behavioral problems  

 

32.9 (19.8) 

 

28.4 (15.0) 

 

0.01* 

 

0.26 

Parent ratings (N of children=18)     

Behavioral problems  43.3 (16.0) 39.5 (16.9) 0.14 0.24 

* Significant at p ≤ 0.05. 

 

Also, after a longer period of time TRAffic 8-12 did not result in significant 

decreases in aggressive behavior and behavioral problems (see Table 6 and Table 7). 

The teachers’ ratings showed (small) increases in aggressive behavior both one year 

after baseline (at T3) and two-and-a-half years after baseline (at T4), and also a small 

increase in behavioral problems two-and-a-half years after baseline. These increases 

were not significant and had negligible effect sizes. The teachers’ ratings did show a 

very small decrease in behavioral problems one year after the program, and the 

parents’ ratings showed decreases in children’s behavioral problems both one year 

and two-and-a-half years after the program. However, these decreases were also not 

significant and had negligible effect sizes.  

 

Table 6  

Differences between pre- (T0) and post-intervention (T3) scores of aggressive behavior and behavioral problems of trained 

children who stayed in Cluster 4 education  

 MT0 (s) MT3 (s) p d 

Teacher ratings (N of children=28)     

Aggressive behavior  68.8  (29.2) 71.2 (37.5) 0.60 -0.07 

 

Behavioral problems  

 

35.4 (16.3) 

 

34.4 (20.1) 

 

0.40 

 

0.06 

Parent ratings (N of children=22)     

Behavioral problems  41.2 (19.9) 37.9 (17.5) 0.24 0.18 
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Table 7  

Differences between pre- (T0) and post-intervention (T4) scores of aggressive behavior and behavioral problems of trained 

children who stayed in Cluster 4 education  

 MT0 (s) MT4 (s) p d 

Teacher ratings (N of children=15)     

Aggressive behavior 68.8 (30.2) 78.6 (41.0) 0.74 -0.28 

 

Behavioral problems  

 

38.9 (16.9) 

 

41.3 (21.2) 

 

0.64 

 

-0.13 

Parent ratings (N of children=15)     

Behavioral problems  34.5 (20.4) 33.8 (18.7) 0.44 0.04 

 

In sum, our hypothesis that TRAffic 8-12 would not result in decreases in 

children’s problematic behavior on the long-term was confirmed. In general, our 

analyses showed that both in the short- and the long term the TRAffic 8-12 program 

did not have the required effect size of d=0.50.   

 

 IQ, Psychiatric Diagnosis and School Transfer. We investigated the 

relationship between IQ and the effects of TRAffic 8-12 by calculating the 

correlation between IQ and the difference-score of all trained children22. Remember 

that a positive difference-score means a decrease in aggressive behavior and 

behavioral problems and a negative difference-score means an increase in aggressive 

behavior or behavioral problems. The correlation coefficient between IQ and 

difference-scores in teachers’ ratings aggressive behavior was 0.11 (N of 

children=43), 0.17 between IQ and teachers’ ratings of difference-scores in 

behavioral problems (N of children=43), and 0.21 between IQ and parents’ ratings 

of difference-scores in behavioral problems (N of children=20). All correlations 

were positive, which meant that the higher the IQ of the children, the higher the 

difference-score in problem behavior. This result was in the direction we expected: 

children with a higher IQ have profited more from the program. However, all 

correlations were very small and not significant (aggressive behavior p=0,75, 

teachers’ ratings of behavioral problems p=0,85, parents’ ratings of behavioral 

problems p=0,81). Based on these results, we had to conclude that there was no 

meaningful relation between IQ and the degree of difference score in aggressive 

                                                   
22 We used the short-term difference-score (i.e. T0-T1 for the session 1 trained children, T1-T2 for the 
session 2 trained children). 
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behavior and behavioral problems after TRAffic 8-12, and that we had to reject our 

hypothesis. 

Furthermore, we studied whether there were differences between children 

with (symptoms of) a psychiatric diagnosis and children without such a diagnosis 

with respect to their difference score (pre-intervention - post-intervention) in 

problem behavior. We did not test parents’ ratings of children’s behavioral problems 

because too few parents in the undiagnosed group participated, and this group 

became too small to do any analyses on. The teachers’ ratings showed decreases after 

the program in both children with and children without a diagnosis (see Table 8). 

Our analyses revealed no significant differences in the difference-scores between the 

two groups (p=0.42 for aggressive behavior and 0.60 for behavioral problems). Also, 

the effect sizes were negligible (d=0.05 and 0.05). This means that we had to reject 

our hypothesis that children with no psychiatric diagnosis would profit more from 

the program than the children with a psychiatric diagnosis. 

 

Table 8  

Differences between diagnosed and undiagnosed children with respect to difference-scores (pre-intervention – post-

intervention) 

Diagnosed (N of children=37) Undiagnosed (N of children=18)  

Mpre
1 (s) Mpost

2 (s) DS3 Mpre
1 (s) Mpost

2 (s) DS3 

 

p 

 

d 

Teacher ratings         

Aggressive 

behavior 

73.4 

(30.4) 

70.3 

(26.8) 

3.1 83.3 

(43.4) 

78.4 

(40.5) 

4.9 0.42 0.05 

 

Behavioral 

problems  

 

35.4 

(20.4) 

 

30.8 

(18.0) 

 

4.6 

 

41.7 

(19.3) 

 

38.1 

(19.3) 

 

3.6 

 

0.60 

 

0.05 

1 The pre-intervention score is T0 for the session 1 trained children and T1 for the session 2 trained 

children. 

2 The post-intervention score is T1 for the session 1 trained children and T2 for the session 2 trained 

children. 

3 DS is difference-score (pre-intervention score – post-intervention score). 

 

Finally we checked whether the children who transferred to a regular school 

profited more from the TRAffic 8-12 program than the children who stayed in 

Cluster 4 education. We tested whether children who transferred to a regular school 

some time after the end of the program  had higher difference-scores (pre-

intervention – post-intervention) than the children who stayed in Cluster 4 

education. Except for parents’ ratings of the behavioral problems of the children 



Chapter 3 TRAffic 8-12 Effects    56 

 

who stayed in Cluster 4 education, teachers’ and parents’ ratings showed decreases 

after the program in aggressive behavior and/or behavioral problems of both 

children who transferred to a regular school and children who stayed in Cluster 4 

education (see Table 9).  

 

Table 9  

Differences between children who transferred to a regular school and children who stayed in Cluster 4 education with respect 

to difference-scores (pre-intervention – post-intervention) in aggressive behavior and behavioral problems 

Transfer to regular 

(Teacher ratings:  

N of children=12,  

Parent ratings:  

N of children=8) 

Stay in Cluster 4 

(Teacher ratings:  

N of children=42,  

Parent ratings:  

N of children=13) 

Mpre (s) Mpost (s) DS Mpre (s) Mpost (s) DS 

 

 

 

 

 

p 

 

 

 

 

 

d 

Teacher ratings         

Aggressive 

behavior 

66.0 

(31.9) 

61.3 

(34.7) 

4.7 78.7 

(35.7) 

75.9 

(30.9) 

2.8 0.42 0.05 

 

Behavioral 

problems  

 

24.8 

(16.9) 

 

18.1 

(11.5) 

 

6.8 

 

39.8 

(18.3) 

 

37.3 

(18.3) 

 

2.5 

 

0.17 

 

0.25 

Parent ratings         

Behavioral 

problems  

40.0 

(15.7) 

34.6 

(15.7) 

5.4 40.5 

(17.4) 

44.1 

(16.8) 

-3.6 0.05* 0.33 

* Significant at p ≤ 0.05. 

 

Our analysis revealed that, based on the teachers’ ratings, there was no difference in 

difference-scores of aggressive behavior and behavioral problems between the two 

groups. Parents’ ratings of children’s behavioral problems did show a significant 

difference between the groups, where the children who transferred to regular 

education (decrease in behavioral problems) seemed to have profited more from the 

program than the children who stayed in Cluster 4 education (increase in behavioral 

problems) (p=0.05). According to the classification of effect sizes, the difference 

between the groups in terms of effect size was small (d=0.33). However, given the p-

value of 0.05 and the fact that this effect size was the second biggest effect size 

found in our analyses, this effect size cannot be neglected. On the other hand, 

caution is required with the conclusion that the children who transferred to a regular 

school profited more from the program than the children who stayed in Cluster 4 

education, since we must also take the presence of a positive observer bias into 
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account. Also, the teachers did not observe any differences between the two groups. 

Our conclusion is that we do not have enough grounds to accept the hypothesis that 

children who transferred to a regular school would profit more from the TRAffic 8-

12 program than the children who stayed in Cluster 4 education.  

 

3.4.2 Research Question 2: Children’s Motivation 

Our second main question was whether motivated children would profit 

more from the TRAffic 8-12 program than unmotivated children. First we compared 

the difference-scores of the motivated children with the difference-scores of the 

unmotivated children. Both teachers’ and parents’ ratings showed decreases in the 

aggressive behavior and the behavioral problems of the motivated children after the 

program (see Table 10).  

 

Table 10  

Differences between motivated and unmotivated children with respect to difference-scores (pre-intervention – post-

intervention) in aggressive behavior and behavioral problems  

Motivated  

(Teacher ratings: N of children=27, 

Parent ratings: N of children=10) 

Unmotivated 

 (Teacher ratings: N of children=25, 

Parent ratings: N of children=13) 

 

Mpre
1 (s) Mpost

2 (s) DS3 Mpre
1 (s) Mpost

2 (s) DS3 

 

 

 

p 

 

 

 

d 

Teacher 

ratings 

        

Aggressive 

behavior 

86.7 

(34.2) 

82.0 

(31.7) 

4.7 67.1 

(30.8) 

67.9 

(29.2) 

-0.8 0.23 0.18 

 

Behavioral 

problems  

 

40.6 

(20.8) 

 

35.7 

(17.5) 

 

4.9 

 

34.5 

(18.9) 

 

32.4 

(19.8) 

 

2.1 

 

0.25 

 

0.14 

Parent 

ratings 

        

Behavioral 

problems  

34.7 

(19.0) 

34.1 

(22.4) 

0.6 37.9 

(15.7) 

39.1 

(14.5) 

-1.2 0.36 0.11 

1 The pre-intervention score is T0 for the session 1 trained children and T1 for the session 2 trained 

children. 

2 The post-intervention score is T1 for the session 1 trained children and T2 for the session 2 trained 

children. 

3 DS is difference-score (pre-intervention score – post-intervention score). 

 

According to our expectation, the teachers’ ratings showed less decrease in the 

behavioral problems of the unmotivated children, where the teachers’ ratings of 
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aggressive behavior and the parents’ ratings of behavioral problems showed even a 

small increase after the program. Our analysis, however, showed that the differences 

between motivated and unmotivated children were not significant (p=0.23, 0.25 and 

0.36), and are also not likely to be clinically relevant (d=0.18, 0.14 and 0.11).  

We also compared pre-intervention scores with post-intervention scores for 

the two groups separately. Teachers’ ratings showed a significant decrease in the 

behavioral problems of the motivated children after the program (p=0.05), but not in 

the children’s aggressive behavior (see Table 11). The effect size of the improvement 

was small (d=0.26). The parents’ ratings did not show significant decreases in the 

behavioral problems of the motivated children. In the unmotivated group we did not 

find significant decreases in the teachers’ or the parents’ ratings.  

 

Table 11  

Differences between pre- and post-intervention scores of aggressive behavior and behavioral problems of motivated and 

unmotivated children  

Motivated  

(Teacher ratings: N of children=27,  

Parent ratings: N of children=10) 

Unmotivated 

 (Teacher ratings: N of children=25,  

Parent ratings: N of children=13) 

 

Mpre (s) Mpost (s) p d Mpre (s) Mpost (s) p d 

Teacher 

ratings 

        

Aggressive 

behavior 

86.7 

(34.2) 

82.0 

(31.7) 

0.21 0.15 67.1 

(30.8) 

67.9 

(29.2) 

0.60 -0.03 

 

Behavioral 

problems  

 

40.6 

(20.8) 

 

35.7 

(17.5) 

 

0.05* 

 

0.26 

 

34.5 

(18.9) 

 

32.4 

(19.8) 

 

0.21 

 

0.11 

Parent 

ratings 

        

Behavioral 

problems  

34.7 

(19.0) 

34.1 

(22.4) 

0.50 0.03 37.9 

(15.7) 

39.1 

(14.5) 

0.64 -0.07 

* Significant at p ≤ 0.05. 

 

Summarizing, although we found a significant improvement in one criterion 

for the motivated children, together with a small effect size, we do not have enough 

grounds to accept the hypothesis that motivated children would profit more from 

the TRAffic 8-12 program than the unmotivated children, especially given the 

probability of the presence of a positive observer bias.  
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3.4.3 Research Question 3: Intervention Group Composition 

The final main question was whether individually-trained children would 

profit more from the TRAffic 8-12 program than group-trained children. Again, first 

the difference-scores (pre-intervention – post-intervention) of the individually-

trained (IT) children were compared with those of the group-trained (GT) children.  

 

Table 12  

Differences between individually-trained and group-trained children with respect to difference-scores (pre-intervention – post-

intervention) in aggressive behavior and behavioral problems  

 Individually-trained 

 (Teacher ratings: N of 

children=24,  

Parent ratings: N of children=9) 

Group-trained  

(Teacher ratings: N of 

children=31,  

Parent ratings: N of children=16) 

 Mpre
1 (s) Mpost

2 (s) DS3 Mpre
1 (s) Mpost

2 (s) DS3 

 

 

 

 

p 

 

 

 

 

d 

Teacher 

ratings 

        

Aggressive 

behavior 

68.0  

(32.3) 

59.4  

(31.0) 

8.5 

 

83.3 

 (36.2) 

83.4  

(28.7) 

-0.1 0.15 0.27 

 

Behavioral 

problems  

 

40.0  

(14.6) 

 

36.2  

(16.0) 

 

3.8 

 

35.5  

(23.6) 

 

30.8  

(20.3) 

 

4.7 

 

0.60 

 

0.05 

Parent 

ratings 

        

Behavioral 

problems  

44.4  

(17.9) 

40.9  

(19.2) 

3.5 33.4  

(15.8) 

35.4  

(16.9) 

-2.1 0.13 0.34 

1 The pre-intervention score is T0 for the session 1 trained children and T1 for the session 2 trained 

children. 

2 The post-intervention score is T1 for the session 1 trained children and T2 for the session 2 trained 

children. 

3 DS is difference-score (pre-intervention score – post-intervention score). 

 

The outcomes of the teachers’ and the parents’ ratings were in the expected 

direction: the IT children showed bigger decreases in aggressive behavior and 

behavioral problems after the program compared to the GT children (see Table 12). 

Moreover, teachers’ ratings of aggressive behavior and parents’ ratings of behavioral 

problems for GT children even showed a (very) small increase after the program. 

The analysis, however, revealed that the difference-scores in aggressive behavior and 

behavioral problems of both groups did not differ significantly from one another 
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(p=0.15, 0.60 and 0.13) and the effect sizes of the differences between the groups 

were also small to negligible (d=0.27, 0.05 and 0.34). 

 

Table 13  

Differences between pre- and post-intervention scores of aggressive behavior and behavioral problems of individually-trained 

and group-trained children  

Individually-trained 

 (Teacher ratings: N of children=24,  

Parent ratings: N of children=9) 

Group-trained  

(Teacher ratings: N of children=31,  

Parent ratings: N of children=16) 

 

Mpre (s) Mpost (s) p d Mpre (s) Mpost (s) p d 

Teacher 

ratings 

        

Aggressive 

behavior 

 

68.0 

(32.3) 

59.4 

(31.0) 

0.10 0.27 83.3 

(36.2) 

83.4 

(28.7) 

0.51 0.00 

Behavioral 

problems  

40.0 

(14.6) 

36.2 

(16.0) 

0.10 0.20 35.5 

(23.6) 

30.8 

(20.3) 

0.07 0.25 

Parent ratings         

Behavioral 

problems  

44.4  

(17.9) 

40.9 

(19.2) 

0.15 0.21 33.4 

(15.8) 

35.4 

(16.9) 

0.74 -0.12 

 

Next, we compared pre-intervention scores with post-intervention scores 

for the two groups separately. There were no significant differences in teachers’ and 

parents’ ratings of aggressive behavior and behavioral problems before as compared 

to after the program for either the IT or the GT children (see Table 13). Since the 

effect sizes were also small the clinical relevance of the differences is also minimal. In 

sum, the IT children did not profit more from the TRAffic 8-12 program than the 

GT children, leading us to reject our hypothesis.  

 

3.5 Conclusion and Discussion 

 In the present study we considered the general effects of TRAffic 8-12 and 

we investigated the role of two factors that might help explain the absence of 

positive results of many social skills programs that aim at reducing aggressive 

behavior in children. We studied the effect of children’s motivation to change 

behavior and the effect of group composition (group versus individual training) on 

the effects of TRAffic 8-12. Teachers assessed children’s aggressive behavior and 

behavioral problems associated with ADHD, ODD and CD, and parents also 

assessed children’s behavioral problems.  
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Before we draw any conclusions we want to stress two points of significance 

with respect to the sample of the study. We worked with a limited sample of children 

in Cluster 4 education, a type of education for children with behavioral and 

psychiatric problems, and our results only apply to this group of children. 

Furthermore, during the study the sample size decreased. Later in the study we were 

confronted with new teachers and new schools because children moved on to higher 

grades. These new teachers and schools were less committed to the study and filled 

in the questionnaires less conscientiously, which is most likely why the number of 

assessments decreased. As a consequence, the different analyses were performed 

with varying (sometimes small) subsets of children. This means that it is possible that 

the reliability of our results was diminished. Eyeball inspection of the missing cases 

versus the cases that remained in the sample did not reveal any indication that the 

missing subjects formed a specific subset of the total sample and that the attrition of 

cases has resulted in a change of the composition of the remaining sample. In sum, 

there is no obvious justification for the critique that the results based on the reduced 

samples are significantly different from the results that would have been obtained if 

the total sample had remained intact, although the possibility that the sample has 

qualitatively changed because of case attrition can never be excluded. 

 

3.5.1 Short-term Effects, Long-term Effects and the Influence of IQ, Psychiatric Diagnosis and 

School Transfer 

Did the TRAffic 8-12 program have short- and long-term effects on the 

children’s aggressive behavior and behavioral problems? The answer is no. First of 

all, participation in the TRAffic 8-12 program did not result in a decrease in 

aggressive behavior and behavioral problems in the short term: the trained children 

in session 1 and the untrained children did not differ in their change in behavior, 

neither in the teachers’ or the parents’ ratings. A within-group analysis with all the 

trained children did show a significant decrease in teachers’ ratings of children’s 

behavioral problems after the program. The effect size of this decrease was, 

however, minimal, which means that the clinical relevance of the behavioral change 

was small. Teachers’ ratings of aggressive behavior and parents’ ratings of behavioral 

problems did not show significant decreases after the program.  

Second, with respect to the long-term effects in the session 1 trained 

children, the teachers’ ratings of a ggressive behavior and behavioral problems, and 

the parents’ ratings of behavioral problems showed no changes three months after 
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the program had finished. Also, one year as well as two-and-a-half years after 

baseline there were no positive effects of the program on the children’s behavior. 

These findings led us to the overall conclusion that TRAffic 8-12 did not result in a 

clinically meaningful decrease of the children’s aggressive behavior and behavioral 

problems. In section 3.5.4 we elaborate on multiple explanations for the absence of 

long-term effects of TRAffic 8-12. 

The IQ of the children and having a psychiatric diagnosis or not did not 

explain changes in behavior after the TRAffic 8-12 program. Some studies have 

shown that children with a high IQ profit more from an intervention program than 

children with a low IQ. In our study a higher IQ was only very weakly related to 

more decrease in problem behaviors.  Children with a psychiatric diagnosis did not 

profit less from the program than children without a diagnosis. This finding might 

not be so surprising, since all children in our study were students in a Cluster 4 

school and thereby meet the inclusion criterion of the presence of at least behavioral 

problems, among other inclusion criteria (see Chapter 1). Finally, according to the 

parents’ ratings of behavioral problems, children who later transferred to a regular 

school profited more from the program than children who stayed in Cluster 4 

education. Again, however, the effect size of the difference between these two 

groups was small. Teachers’ ratings showed no differences between the two groups.   

 

3.5.2 Children’s Motivation  

Did children who were motivated to change their behavior profit more from 

TRAffic 8-12 than unmotivated children? In our analyses we found insufficient 

evidence to support a confirmative answer. We did not find any differences between 

motivated and unmotivated children in how much they profited from TRAffic 8-12, 

either in the teachers’ or in the parents’ ratings. Motivated children did show a 

significant decrease in teachers’ ratings of behavioral problems, but the clinical 

relevance of this improvement was small. However, the differences between the 

groups were in the expected direction; while motivated children showed small 

decreases in all ratings, unmotivated children showed small increases in two out of 

three ratings. 

An explanation for the absence of any effect might be that children’s 

motivation to change at the start of the program is not as important as the 

(development of) children’s motivation to change during the program, and that these 

motivations are not related. The degree to which an intervention program is able to 
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stimulate children’s interest is referred to as ‘participant responsiveness' in 

implementation research. Participant responsiveness is one out of eight aspects of 

implementation that are crucial for the quality of the delivery of the program in a 

particular setting, and this quality, in turn, affects outcomes of intervention programs 

(Durlak & DuPre, 2008).  

Another explanation for the absence of an effect of motivation might be the 

way we defined the children’s motivation. Children were labeled as motivated if they 

had set a goal related to positive changes in behavior and if that goal fit with the 

topics that were discussed during the TRAffic 8-12 program. Children were labeled 

as unmotivated when they did not set such a goal. The way we defined motivation 

may have been too limited to find an effect. Limitations in child skills, such verbal 

skills or the ability to think systematically, for example, might have influenced the 

outcomes of the interview with respect to the conditions that we used to determine 

the children’s motivation.  

The questions that we used to determine the children’s motivation were part 

of an extensive interview that was used to study children’s perspectives on their own 

aggressive behavior. In Chapter 5 the results of those interviews are reported 

extensively. We study the children’s perspective because we feel it is important to get 

more insight into children’s own perspectives of why they behave aggressively. These 

underlying motives for aggression might give more insight into the children’s 

behavior. For example, children who use aggression to defend themselves, and feel 

bad about that strategy, may be more motivated to change their behavior, and, as a 

result, the outcome of an intervention program might be much better for such 

children than for children who actually enjoy bullying other children. However, the 

actual set up of the study described in Chapter 5 did not allow us to use the results 

of the extensive interviews for a fixed determination of children’s motivation.  

 

3.5.3 Intervention Group Composition 

Was the TRAffic 8-12 program more effective for individually-trained 

children than for group trained children? Again the answer is negative. We did not 

find differences between group-trained and individually-trained children in their 

gains from the program, although, again, the differences were in the expected 

direction (individually-trained children showed small decreases in all ratings while 

group-trained children showed small increases in two out of three ratings).  
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We studied the effect of group composition because several studies have 

documented harmful effects of grouping aggressive children together in intervention 

groups, were the intervention resulted in increases in problem behavior instead of 

decreases. In our study being trained in a group with only aggressive children did not 

result in an increase in aggressive behavior and behavioral problems. A reason for 

this might be that the social skills program was short. In 14 meetings, and for one 

hour per week, the children were grouped together or trained individually. This 

might be too short for grouping to have a negative effect.  

Also, the grouping might not have had more of a negative effect than the 

natural context that surrounds the trained children in their daily lives, namely (the 

children in) the classroom. Cluster 4 education classrooms are comprised of mostly 

behaviorally and emotionally disturbed children. If we assume possible negative 

effects of grouping aggressive children together for only short periods of time in 

intervention groups, then we should assume even bigger negative effects of grouping 

children with behavioral problems together in Cluster 4 education classrooms23. 

Therefore, the grouping of aggressive children in intervention groups in Cluster 4 

education might not have as much of a negative effect as it might have in a regular 

school, where only the few aggressive children, possibly from different classrooms, 

are grouped together.  

 

3.5.4 Explanations for the Absence of TRAffic 8-12 Effects 

There are multiple explanations for the fact that we did not find positive 

TRAffic 8-12 effects. In Chapter 1 of this thesis we outlined our view of intervention 

as a process that intervenes in a dynamic system in which the child and the context 

mutually influence each other in time. We explained that finding evidence for 

programs such as TRAffic 8-12 is very hard as long as the programs are viewed as 

‘medicine’ that ‘cure’ ‘static’ problems such as aggressive behavior. Therefore, in Part 

II of this thesis we will look beyond the program outcomes. Below we present some 

additional explanations for the absence of long-term effects of TRAffic 8-12, some 

of which are related to the argument made here. 

First of all, several effect studies have indicated that children with (high 

levels of) aggressive behavior respond less well to social skills treatment than 

children with low levels of behavioral problems (Louwe & van Overveld, 2008; 

                                                   
23 See Chapter 6 for a discussion of the study of the influence of the classroom context on children’s 
aggressive behavior. 
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Schneider, 1992; Stage & Quiroz, 1997; Sukhodolsky, Kassinove & Gorman, 2004). 

This is especially true for children in Cluster 4 education who often show multiple 

behavioral, emotional and learning problems. These problems might be too severe 

and complex to be changed in a short social skills program such as TRAffic 8-12. 

Quinn, Kavale, Mathur, Rutherford & Forness (1999) suggest that these children 

need additional and individualized support and instruction along-side  group-based 

social skills programs.  

Second, changing children’s behavior is a very complex task in any case. 

Acquiring new skills is a process that takes a long time (Bijstra & Nienhuis, 2003). As 

Quinn, Kavale, Mathur, Rutherford & Forness (1999) state, how can we expect 

changes in behavior after short social skills programs if we take years for teaching 

children how to read or do math? For children to apply newly acquired skills in the 

real world, ongoing support of teachers and other adults, also after the program has 

ended, is required. In Chapter 4 the sustainability of the TRAffic 8-12 program 

techniques by the children’s teachers will be described. Sustainability can be 

considered an essential part of program implementation in achieving long-term 

effects of intervention programs. However, the majority of social skills programs, 

including TRAffic 8-12, do not provide guidelines for this purpose. The ‘train and 

hope mentality’ is still very persistent in schools. As early as 1977, Stokes and Bear 

criticized this mentality and stated that transference of acquired skills to other 

settings than the training setting should be actively included in program set-ups. 

Third, a problem with aggression reduction programs with group designs, 

including TRAffic 8-12, is that they work under the assumption that aggression has 

similar roots for all children who participate. A fit needs to be made between a 

child’s individual needs and the content of an intervention program (Quinn, Kavale, 

Mathur, Rutherford & Forness, 1999). In that regard the individual format of the 

TRAffic 8-12 program may have worked better than the group format if the 

program was fit with the child’s individual needs. In Chapter 5 of this thesis we will 

consider individual differences in aggressive behavior by studying children’s 

narratives about their aggressive behavior.  

Fourth, and related to the previous issue, is the fact that most program 

developers do not take developmental findings into account. Nangle, Erdley, 

Carpenter and Newman (2000) state that even the most fundamental developmental 

considerations are frequently overlooked in program building and implementation. 

For example, research has shown that cognitive interventions are more effective in 
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older children and adolescents than in younger children, because this type of 

program requires more advanced social-cognitive skills. However, interventions with 

a social-cognitive approach are routinely applied to children of all ages and with all 

cognitive abilities, including TRAffic 8-12. This finding might very well affect 

program outcomes. 

Fifth, without exploration of the implementation quality a program such as 

TRAffic 8-12 may be incorrectly judged as ineffective or a poorly developed 

program when the negative outcomes are in fact the result of poor delivery of the 

program (Domitrovich & Greenberg, 2000). Theoretically speaking, the elements of 

most social skills programs, including the TRAffic 8-12 program, should be effective 

in reducing aggressive behavior in children. The theories that underlie the program 

elements are well-grounded in scientific evidence and the translation of those 

theories into program elements is well-considered. It is, however, a challenging task 

to implement a well-considered program into the complexity of the real world. In 

schools, multiple factors have been found to influence the quality of program 

implementation, which in turn influences program outcomes (Durlak & DuPre, 

2008). In Chapter 4 we present a qualitative evaluation of the implementation of 

TRAffic 8-12.  

Sixth, we only measured the effect of TRAffic 8-12 on children’s problem 

behavior, while the program was focused on teaching children new skills. If we 

would have measured children’s prosocial behavior, we might have found an 

improvement after the program. Quinn, Kavale, Mathur, Rutherford and Forness’  

(1999) meta-analysis of the effects of social skills interventions, for example, showed 

that measures of prosocial behaviors resulted in greater effect sizes than measures of 

disruptive or aggressive behaviors. The latter proved to be the most resistant to 

change through social skills training. Thus, the assumption that problematic behavior 

decreases when children’s prosocial behavior repertoire expands might be an 

incorrect one. Therefore, more intensive and individualized support might be 

needed. 

Finally, by using teacher and parent questionnaires we can only make 

statements about their perception of children’s (changes in) behavior. In this sense, 

observation is a better tool to determine real changes in behavior.
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Beyond the Tip of the Iceberg 

A Consideration of Child & Context 



 

 


