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A B S T R A C T   

Success for All (SfA) is a comprehensive school reform program with a strong emphasis on cooperative learning 
that aims to improve students’ social emotional learning alongside students’ cognitive learning. In the present 
study it was examined whether SfA led to improved students’ social behavior in Grade 1–3 of primary education. 
Peer sociometric data was collected for 974 students aged 6–9. Using multivariate multilevel analysis we found 
no significant effect of SfA on students’ pro- and antisocial behavior over time. However, a significant interaction 
effect was found showing that antisocial behavior of students from disadvantaged backgrounds decreased in the 
intervention condition in Grade 2. This is a promising finding given that the SfA program was especially 
developed for schools serving large numbers of disadvantaged students. Implications of the study are described.   

1. Introduction 

Social emotional learning (SEL) interventions aim to help children to 
develop their social emotional skills, such as managing emotions and 
maintaining positive relationships (Weissberg, Resnik, Payton, & 
O’Brien, 2003). SEL at school may be especially important for children 
from less advantaged backgrounds, as they are more often growing up 
under conditions of adversity (Nix et al., 2016; OECD, 2015). Generally, 
it has been found that SEL interventions are a promising approach to 
enhance success at school and in life of students from diverse family 
backgrounds (Taylor, Oberle, Durlak, & Weissberg, 2017). The aim of 
the current study is to investigate the effect of Success for All lessons, in 
which SEL strategies are embedded, on prosocial and antisocial behavior 
of 6–9 years old students in the early elementary grades and to explore 
whether there is a differential intervention effect for children from 
disadvantaged backgrounds. 

1.1. Enhancing social emotional learning 

SEL refers to the process through which students acquire and effec-
tively apply the knowledge, attitudes and skills necessary to recognize 
and manage emotions, solve problems effectively, and establish positive 

relationships with others (Collaborative for Academic, Social, and 
Emotional Learning CASEL, 2005). In SEL interventions, social 
emotional skills are taught, modeled, practiced and applied to diverse 
situations so that students use them as part of their daily repertoire of 
behaviors. In turn, these achieved SEL competencies should provide a 
foundation for better school adjustment and academic performance as 
reflected in more positive social behavior, and also in improved grades, 
fewer conduct problems, and less emotional distress (Durlak, Weissberg, 
Dymnicki, Taylor, & Schellinger, 2011; Taylor et al., 2017). 

Several meta-analyses (Durlak et al., 2011; Goldberg et al., 2019; 
Korpershoek, Harms, de Boer, van Kuijk, & Doolaard, 2016; Sklad, 
Diekstra, Ritter, Ben, & Gravesteijn, 2012; Taylor et al., 2017) showed 
that SEL programs can have significant and meaningful effects on social 
behavioral student outcomes. Positive social behavior of students refers 
to getting along with others (Durlak et al., 2011). SEL programs can have 
both promotional and preventive impact (Taylor et al., 2017). Desired 
social behavioral outcomes can be both an increase of prosocial 
behavior, i.e., behaviors intended to help other people and expressing 
concerns about them, and a reduction or prevention of antisocial 
behavior, that is disruptive behaviors, hurting someone on purpose or 
showing other externalizing problem behavior (Sklad et al., 2012). 
Important findings of the meta-analyses are that SEL interventions can 
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be incorporated into daily educational practices and that the programs 
can be effectively conducted by classroom teachers. However, it was also 
found that in practice SEL programs show a considerable variety in 
effectiveness. 

According to Durlak et al. (2011), and emphasized by Sklad et al. 
(2012) and Taylor et al. (2017), SEL interventions should follow the 
acronym “SAFE” to be effective: using a connected and coordinated set 
of activities (Sequenced), using active forms of learning (Active), using 
dedicated time or a specific program element that focuses on developing 
SEL competencies (Focused), and identifying specific SEL competencies 
that are tried to develop within the intervention, i.e., targeting specific 
SEL skills (Explicit). For consistent delivery of programs, scripted 
curricula and manuals can be helpful (Catalano et al., 2003; Greenberg 
et al., 2003), in particular when they are based on the SAFE principles 
(Sklad et al., 2012). 

Although SEL interventions have the potential to positively impact 
all students (Taylor et al., 2017), some results suggest stronger effects for 
students from disadvantaged backgrounds (e.g., Hawkins, Catalano, 
Kosterman, Abbott, & Hill, 1999; Raver et al., 2009). Students from 
disadvantaged backgrounds, which can be indicated by parental 
educational level, parental income, and parental occupations (Die-
trichson, Bøg, Filges, & Klint Jørgensen, 2017), may be in a greater need 
of SEL at school as they appear to have fewer resources in many domains 
(Dietrichson et al., 2017; Nix et al., 2016; OECD, 2015). Hence, although 
universal SEL interventions should work to enhance social behavior of 
all children in the classroom, more insight in the degree to which these 
programs affect behavior of children who vary in background is needed. 

1.2. Success for All 

Success for All (SfA) is a comprehensive school reform program that 
aims to change schools, especially those serving large numbers of 
disadvantaged students and/or in high-poverty areas, with a relentless 
investment in several improvements to ensure success for all students 
(Slavin & Madden, 2013). SfA has been shown to be effective in 
increasing student achievement, especially reading performance, in the 
US and the UK (Borman et al., 2007; Quint, Zhu, Balu, Rappaport, & 
DeLaurentis, 2015; Tracey, Chambers, Slavin, Hanley, & Cheung, 2014), 
and is currently being adapted for Dutch educational practice. 

Daily ninety-minute language and reading lessons with extensive use 
of cooperative learning are the core of the SfA program. Instruction in 
SfA lessons is based on scripted lesson plans; teachers receive materials 
and manuals containing descriptions of every single SfA lesson. The 
lessons cover a wide range of activities, for example partner reading or 
story summarization. Several cooperative learning techniques, such as 
Think-Pair-Share and Numbered Heads Together (Kagan, 1989), are 
involved. Teachers explicitly instruct students in the required coopera-
tive behaviors, e.g., “active listening” and “helping each other”. During 
the lessons, students are seated together in heterogeneous groups of 
approximately four students in order to provide all class members op-
portunities to learn together. To stimulate prosocial behavior and foster 
effective teamwork, social behavior reinforcement strategies are used. 
For example, when all students of a team managed to complete a task 
well, their success is celebrated by using a team cheer. 

In addition to the daily ninety-minute lessons, struggling readers can 
receive tutoring in one-on-one or small group settings. Furthermore, SfA 
combines the reading and language curriculum with (a) Solutions Teams 
that address non-instructional issues that may affect learning, such as 
partnerships with parents, and (b) an emphasis on continuous 
improvement, in which the SfA program facilitator plays a key role by 
coaching and assisting teachers in their implementation of the SfA 
program (Quint et al., 2015; see for a more detailed description of the 
SfA program also Slavin, Madden, Chambers, & Haxby, 2009). 

1.3. Promotion of social behavior by Success for All 

SfA’s first goal is to promote academic achievement, but it also aims 
to improve students’ social emotional skills (e.g., Slavin et al., 2009). 
Several SEL strategies are integrated in SfA lessons. Altogether, SfA 
lessons are expected to adhere to the findings mentioned above from 
research on effective SEL programs. SfA lessons follow the SAFE 
acronym specified by Durlak et al. (2011). Throughout the school year, 
SfA lessons use a sequenced set of activities, building up from more 
simple to more complex activities (Sequenced). For example, the SfA 
lessons in the beginning of the school year focus on practicing active 
listening in pairs, and throughout the school year they build up towards 
more complex cooperative learning activities. A prerequisite within the 
classroom for effective (social emotional) learning is effective classroom 
management. To create a safe and positive classroom climate, clear 
rules, and stable routines need to be communicated, established, and 
maintained (Kunter, Baumert, & Köller, 2007; Korpershoek et al., 2016; 
Hutchings, Martin-Forbes, Daley, & Williams, 2013). Proactive class-
room management strategies, such as the use of gestures, energizers, and 
randomizations when asking questions, are integrated in SfA lessons. 
Extensive use of cooperative learning techniques provides a lot of op-
portunities for active student learning (Active). A great strength of 
cooperative learning is that it provides teachers with many opportu-
nities to instruct children in their social emotional skills when such in-
struction is immediately relevant (see also Battistich & Watson, 2003). 
Attention is also paid to the development of social skills in SfA lessons 
through the use of reinforcement strategies to promote social behavior 
(Focused). It has been found that modeling and rewarding prosocial 
behaviors can be effective for preventing problem behavior and stimu-
lating prosocial behavior (Korpershoek et al., 2016). Specific SEL skills 
are targeted in SfA lessons through explicit instruction in cooperative 
behaviors (Explicit). Explicit instruction in cooperative behaviors is also 
often emphasized in the cooperative learning literature, as placing stu-
dents in groups and expecting them to work together will not necessarily 
promote cooperation (Goodwin, 1999; Johnson & Johnson, 2009; Sla-
vin, Hurley, & Chamberlain, 2003). 

Several studies showed that teachers experienced improvement of 
students’ behavior since SfA was introduced in their classrooms (Harris, 
Hopkins, Youngman, & Wordsworth, 2001; Hopkins, Youngman, Harris, 
& Wordsworth, 1999; Quint et al., 2015; Tracey et al., 2014). Teachers 
attributed students’ behavioral changes mostly to the rapid pace, 
classroom management routines, and, in particular to the cooperative 
learning component of the program. Teachers noted that cooperative 
learning in SfA keeps students engaged and makes them responsible for 
each other. In several studies it was observed that students’ engagement 
was high during SfA lessons (Datnow & Castellano, 2000; Ross & Smith, 
1994). Furthermore, teachers reported that students became more 
tolerant and calmer in interactions with their peers, and that these 
developed social skills are transferable to contexts outside the SfA les-
sons (Harris et al., 2001). In the study of Skindrud and Gersten (2006), 
teachers felt SfA contributed to better social behavioral outcomes due to 
its emphasis on cooperative learning and social reinforcement strategies. 

1.4. Present study 

This study aims to find out whether there is empirical evidence for 
effects of the SfA program on social behavior of young students over the 
course of two school years, using peer sociometric measurements of 
students’ behavior. Peers are privy to aspects of children’s social worlds 
that teachers may not and they thus can provide unique information 
about children’s social behavior (Rabiner, Godwin, & Dodge, 2016). In 
addition, in the peer sociometric method scores are based on multiple 
classmates instead of only one informant; the multiplicity of informants 
may be expected to give a balanced result. 

The main research question to be answered in the current study is (1) 
is there an effect of the SfA program on pro- and antisocial behavior of 
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students in the early grades of primary education? It was hypothesized that 
involvement in the SfA program would lead to more prosocial behavior 
and less antisocial behavior of young school-aged children. A second 
explorative research question is (2) is there a differential intervention effect 
for students from disadvantaged backgrounds (indicated by a low level of 
parental education)? The SfA program is especially developed for schools 
serving large numbers of students from disadvantaged backgrounds. 
Children from less advantaged backgrounds may be in a greater need of 
explicitly taught SEL skills at school. Therefore, it was explored whether 
there was a differential intervention effect depending on students’ 
backgrounds. 

2. Method 

2.1. Intervention 

At the moment of the current study, the SfA program was imple-
mented in six schools in the north of the Netherlands. Similar to the 
American SfA program, the programs consists of daily ninety-minute SfA 
lessons with a strong emphasis on cooperative learning. The developers 
of the Dutch program aim to adhere to the American program, but as the 
program was in an early development phase, there were some differ-
ences. The Dutch SfA program did not yet involve a stand-alone version 
of the Getting Along Together (GAT) program. GAT involves lessons in the 
first weeks of the school year and weekly activities aiming at the 
development of social emotional skills. However, assignments based on 
the GAT program were integrated in the Dutch SfA lessons. Another 
difference with the American program was that cross-grade ability 
grouping, i.e., placing students in different groups during SfA lessons 
based on their reading and language performance, was not yet possible 
at the moment of the current study. In the Dutch program students 
received SfA instruction in their homeroom classes. Nonetheless, the 
“SAFE” elements mentioned above, expected to promote students’ social 
behavior, were all included in the Dutch SfA lessons. 

At the moment of the current study, Dutch SfA lessons had only been 
developed for the lower grades (Grade 1–3). At the moment of data 
collection, SfA lessons were implemented for the second year in Grade 1 
and for the first year in Grade 2 and Grade 3. Although the aim was to 
expand the Dutch SfA program every school year by one grade, three 
schools decided not to implement SfA in Grade 3 in the school year it was 
planned. Those schools decided to first refine the implementation of the 
program in the lower grades, i.e., Grade 1 and Grade 2, in which the SfA 
lessons were already implemented at that time. At the moment of the 
data collection of Grade 3, these schools form the follow up condition. 

Teachers are supported in their implementation of SfA through the 
detailed and scripted manuals for each lesson. Furthermore, SfA pro-
vides professional training in how to teach SfA lessons and in the use of 
cooperative learning in these lessons. The focus of the initial training 
course, which took place right before the start of the school year, was on 
explaining teaching methods and materials. During the school year, 
program developers visited each classroom and had meetings per grade 
level with SfA teachers of all schools. 

2.2. Design 

The current study has a quasi-experimental design with an inter-
vention and a control group in the first year of data collection, and an 
extended intervention condition, follow up condition, and control con-
dition in the second year of data collection. Schools were assigned to the 
intervention group or the control group in accordance with agreements 
among the school boards, the municipality, and the Dutch SfA research 
and development team. In the first school year (2016–2017), data were 
collected in Grade 1 and Grade 2. In the second school year 
(2017–2018), data were collected in Grade 3. To investigate whether 
students’ behavior improved, there were two waves of data collection in 
each school year: in October, in the last three weeks before the first 

holiday in the school year, and in May, in the last three weeks before the 
last holiday in the school year. In the first year of the study, i.e., in Grade 
1 and Grade 2, two conditions can be distinguished: SfA classes and 
control classes. In the second year of the study, i.e., in Grade 3, three 
conditions can be distinguished: children who were not involved in the 
intervention (control condition), children who were involved in the 
intervention condition for three years (extended intervention condi-
tion), and children who were involved in the intervention during two 
years in Grade 1 and Grade 2, but not in the third year in Grade 3 (follow 
up condition). Teachers in control schools were not given any in-
structions concerning teaching methods or SEL implementation. 

2.3. Sample 

All SfA schools and control schools were situated in one city, in the 
neighborhoods with the highest percentages of low-income households, 
ranging from 11% to 22% (van der Werff & Kloosterman, 2016). Schools 
in both conditions served relatively large numbers of students from 
disadvantaged backgrounds, i.e., parents or legal guardians completed 
less than two years of secondary school. In school year 2016–2017, 
percentages ranged from 8% to 20% for SfA schools and from 8% to 23% 
for control schools (Dienst Uitvoering Onderwijs, 2016). In school year 
2017–2018, percentages ranged from 8% to 27% for SfA schools and 
from 9% to 20% for control schools (Dienst Uitvoering Onderwijs, 
2017). Differences between SfA and control schools were not significant 
(2016-2017: t(7) = .23, p = .83; 2017-2018: t(7) = -0.60, p = .57). This 
suggests comparability of SfA and control schools. 

In the first school year data were collected in Grade 1 and Grade 2 
classes in six SfA schools and three control schools. In this school year, 
there were a total of 17 SfA classes (9 Grade 1 classes and 8 Grade 2 
classes) and 11 control classes (5 Grade 1 classes and 6 Grade 2 classes). 
In the second school year, data were collected in two schools that 
represent the extended intervention condition, three schools that 
represent the follow up condition, and three control schools. There were 
three classes in the extended SfA condition and seven control classes. 
The follow up condition included five classes that used to work with the 
SfA program in Grade 2, but did not implement the SfA program any 
more in Grade 3. 

The total sample of students with available sociometric scores at two 
measurement occasions consisted of 327 Grade 1 students (50% girls) 
and 333 Grade 2 students (49% girls) in the first school year of data 
collection. In the second school year, the sample consisted of 314 Grade 
3 students (50% girls). Ages of the participants ranged from 6 to 9 years. 
At the second measurement in the first school year, Grade 1 students 
were on average 7.0 years old (SD = 5.5 months), Grade 2 students were 
on average 8.0 years old (SD = 5.9 months). At the second measurement 
in the second school year, Grade 3 students were on average 9.0 years 
old (SD = 5.8 months). 

2.4. Procedure 

Active informed consent for participation in this research was ob-
tained from the parents or legal guardians. Procedures were approved by 
the ethics committee of the Department of Pedagogical and Educational 
Sciences of the University of Groningen. All children with parental 
consent to participate filled in a questionnaire assessing pro- and anti-
social behavior. The questionnaire was administered in a one-on-one 
setting by trained test leaders: undergraduate students who were not 
familiar to the children. During the training, the procedure of admin-
istering the questionnaire and the role of the test leaders was discussed. 
While at the schools, the test leaders could always contact one of the 
researchers for questions and advice. Before the questionnaire admin-
istration, the homeroom teacher told his/her students they were going to 
fill in a questionnaire and introduced the test leader. The test leaders 
read the questionnaire out loud to the children. Test leaders took great 
care that children were at ease and understood the questions. The 
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children were instructed to provide their own responses to the questions 
and they were ensured that their answers would not be shared with their 
classmates. In all schools it was quite common to ask similar peer 
nomination questions approximately two times each school year to give 
insight in students’ relationships in the classroom. Filling in the ques-
tionnaire took approximately 15 minutes per child. Preliminary multi-
level analyses per measurement occasion showed no test leaders effect 
on the outcome variables. 

2.5. Instruments and variables 

2.5.1. Pro- and antisocial behavior 
Peer measures of prosocial behavior were obtained using the ques-

tions: ‘Who says and doesfriendly things?’ and ‘Who helps other children?’. 
Measures of antisocial behavior were obtained using the questions: ‘Who 
says and does mean things?’ and ‘Who quarrels a lot?’. Per question, the 
children were given a roster with the names of their classmates and they 
could select as many, or as few, classmates as they wanted. Students 
could not name themselves or children outside of their class. Classmates 
appeared in random order in the roster. Before the questions about social 
behavior were asked, all classmates passed by one by one in other 
questions about working and playing together in the questionnaire. 

The sociometric method used to assess students’ social behavior was 
also used in several other studies (e.g., Bierman et al., 2010; Carlo, 
Koller, Eisenberg, Da Silva, & Frohlich, 1996; Deković & Janssens, 1992; 
Jansma, Opdenakker, & van der Werf, 2017; van Lier, Vuijk, & Crijnen, 
2005). Peer nominations received were totaled and divided by the 
number of nominating classmates (for students who were a nominator 
themselves: number of nominating students minus 1), resulting in pro-
portion scores per student. Note that nominating students are those who 
filled in the questionnaire, and students who could be nominated are all 
students who were in the classrooms at the time of the study. The total 
sample of this study consists of the students who could be nominated: 
those are the students with available sociometric scores. The numbers of 
nominating students and students with sociometric scores differed, 
because all students in the classroom could be nominated by their 
classmates while some students did not fill in the questionnaire 

themselves due to missing parental consent. Percentages of nominating 
classmates, i.e., the students with parental consent to fill in the ques-
tionnaire, on which students’ sociometric scores were based, ranged 
from 77% to 100% per class. In Table 1, the numbers of nominating and 
students with sociometric scores are shown per grade and per time point. 

To reduce skewness of the scores, both for pro- and antisocial 
behavior the sums of the two items were transformed by taking the 
square root. To give an example of the final measurements, when a 
student was nominated by four classmates at the question ‘who says and 
does nice/friendly things?’ and by five classmates at the question ‘who 
helps other children?’ in a class with 23 nominating children (and the 
student was not a nominator him or herself), the student received a score 
of √((4/23) + (5/23)) = .63 for prosocial behavior. Descriptives of the 
dependent variables are shown in Table 2. 

2.5.2. Reliability 
The Spearman-Brown formula was used for reliability analysis, as the 

scales of prosocial behavior and antisocial behavior were both based on 
two items (Eisinga, Grotenhuis, & Pelzer, 2013). Spearman-Brown co-
efficients for prosocial behavior (.84–.95) and antisocial behavior 
(.93–.94) were good for all four measurement points. 

2.5.3. Missing data 
After the first measurement, eleven students left their school and five 

students entered in Grade 1. Thus, there are missing scores for 16 Grade 
1 students on one of the two measurements occasions. In Grade 2, there 
were 15 missing scores, because eight students left and seven students 
entered the schools. There are 12 students with missing scores on one of 
the two measurements in the Grade 3 sample, because five students left 
their school and seven students entered the schools after the third 
measurement. 

Four Grade 1 students and two Grade 2 students switched schools or 
classes within our sample between measurement one and two. In the 
second year of data collection, one student switched to another class in 
our data between the two measurement moments. The data of these 
students were not taken into account in the data analyses. 

2.5.4. Student background 
Student background (non-disadvantaged background: 0, disadvan-

taged background: 1) was taken into account in the analyses as a co-
variate and it was investigated whether there was a differential 
intervention effect of student background. In the Netherlands, schools 
receive additional funding for students from disadvantaged back-
grounds. This is indicated based on the educational level of the parents 
or legal guardians, meaning that of students from disadvantaged 

Table 1 
Number of students with sociometric scores and number of nominating students.   

Grade 1 Grade 2 Grade 3 

Measurement moment T1 T2 T1 T2 T1 T2 

Number of students with sociometric 
scores 

322 316 326 325 307 309 

Number of nominating students 281 291 289 298 282 282  

Table 2 
Descriptives of pro- and antisocial behavior for the different measurement occasions.  

Prosocial behavior   
Measurement 1 Measurement 2  

SfA Control SfA Control  
M(SD) min-max   M(SD) min-max M(SD) min-max   M(SD) min-max 

Grade 1 .48 (.21) 0-1.20   .49 (.23) 0-1.10 .67 (.33) 0-1.13   .63 (.22) 0-1.37 
Grade 2 .55 (.21) 0-1.15   .64 (.27) 0-1.26 .52 (.24) 0-1.21   .70 (.30) 0-1.28  

SfA extended SfA follow up Control SfA extended SfA follow up Control  
M(SD) min-max M(SD) min-max M(SD) min-max M(SD) min-max M(SD) min-max M(SD) min-max 

Grade 3 .50 (.28) 0-1.06 .83 (.36) 0-1.39 .88 (.34) 0-1.45 .48 (.25) 0-1.00 .59 (.27) 0-1.21 .69 (.32) 0-1.29  

Antisocial behavior   
Measurement 1 Measurement 2  
SfA Control SfA Control  
M(SD) min-max   M(SD) min-max M(SD) min-max   M(SD) min-max 

Grade 1 .28 (.25) 0-1.26   .28 (.28) 0-1.00 .40 (.36) 0-1.35   .38 (.30) 0-1.29 
Grade 2 .34 (.32) 0-1.35   .38 (.38) 0-1.37 .34 (.36) 0-1.40   .40 (.40) 0-1.40  

SfA extended SfA follow up Control SfA extended SfA follow up Control  
M(SD) min-max M(SD) min-max M(SD) min-max M(SD) min-max M(SD) min-max M(SD) min-max 

Grade 3 .39 (.35) 0-1.29 .40 (.38) 0-1.38 .48 (.42) 0-1.40 .32 (.33) 0-1.26 .33 (.37) 0-1.26 .43 (.44) 0-1.41  
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backgrounds, parents or legal guardians completed less than two years 
of secondary school. This is similar to not entering ISCED level 3, which 
is typically entered by students aged between 14 and 16 years old 
(Eurydice, 2018). 

2.5.5. Covariates 
The age of the student in months at the second measurement was 

taken into account as covariate (centered around the grand mean in 
analyses). Furthermore, gender (boy: 0, girl: 1) was taken into account 
as covariate because research has shown that peers, especially girls, are 
more likely to nominate girls for prosocial behavior and nominate boys 
for antisocial behavior (Warden & Mackinnon, 2003; Warden, Cheyne, 
Christie, Fitzpatrick, & Reid, 2003). Descriptives of the students’ age, 
gender and background per grade and condition are shown in Table 3. 

2.6. Analyses 

To take into account the nested structure of the data, we conducted 
multilevel analyses (Snijders & Bosker, 2012) using the MLwiN software 
(Rasbash et al., 2000). Analyses were conducted per grade. Although 
most of the students of Grade 2 and Grade 3 were the same, we decided 
to conduct analyses per grade because of changes in how they were 
distributed over the classrooms. Furthermore, in Grade 2 two conditions 
were distinguished, while in Grade 3 three conditions were distin-
guished. The effect of SfA was tested by the interaction term of SfA and 
time, to take into account students’ behavioral scores at the beginning of 
the school year. In the analysis of Grade 1 and Grade 2, the SfA condition 
was compared to the control condition. In the analysis of Grade 3, the 
SfA extended condition and the follow up condition were compared to 
the control condition. 

As the dependent variables pro- and antisocial behavior were 
correlated and observed for the same individuals, we used multivariate 
multilevel analyses1 (cf. chapter 16, Snijders & Bosker, 2012). To model 
the two measurement occasions, we used two dummy variables in the 

multivariate model, and therefore, the models do not contain a constant 
term (cf. chapter 15, Snijders & Bosker, 2012). Dummy 1 is 1 for the first 
measurement moment and 0 for the second measurement moment, and 
Dummy 2 is 0 for the first measurement moment and 1 for the second 
measurement moment. Hence, to represent the two measurement oc-
casions and multivariate data, four levels were used. The first level is 
that of the dependent variables. The other three levels are the mea-
surements (level 2) nested in students (level 3) nested in classrooms 
(level 4). 

Ideally, a five-level model should be applied to the data, because of 
the nested structure of the data of classrooms within schools. However, 
the school level was not included in the multilevel models. The number 
of schools in the study was limited (n = 9) and, for this type of dependent 
variables, we expected most variance between students and classrooms 
and less variance between schools. Preliminary analyses confirmed this; 
the estimated variance at the school level was zero. This means that 
observed differences between schools are smaller than what could be 
expected by chance given the differences between classrooms (see p. 61 
in Snijders & Bosker, 2012). 

Models were fitted in the following steps. The first models include 
two dummies for the two measurement occasions with a random slope 
for classes and for students. Furthermore, the first models include a 
methodological covariate: the number of nominators per class (not 
centered in analyses). We take this covariate into account, because in a 
larger class there is a smaller chance for being nominated as there is a 
tendency to nominate only a few (e.g., three to four) classmates. Second, 
all covariates were added to the model as fixed explanatory variables. 
Third, condition and the interaction effect of time and condition were 
added to the models to test the effect of the intervention. The interaction 
term between SfA and time added in models 3 is the effect of interest to 
answer our first research question. Subsequently, to answer the second 
research question, the interaction effect between time, condition and 
student background was added to test whether there was a differential 
intervention effect for disadvantaged students (models 4). Assumptions 
were checked for the final multilevel models. We checked variance and 
normality of residuals: variance of residuals was evenly distributed and 
although the dependent variables were somewhat skewed, residuals 
were normally distributed. 

3. Results 

Results of the multivariate multilevel analyses for Grade 1, Grade 2, 
and Grade 3 are shown in respectively Tables 4–6. For the sake of clarity, 
we only show the variances for pro- and antisocial behavior at the two 
time measurement occasions at the levels of students and classes in the 
tables. Correlations between pro- and antisocial behavior at the two 
measurement occasions are shown in Table A1 in the Appendix A. With 
respect to covariates, we found significant results of age and gender in 
all grades. In all grades, girls showed more prosocial behavior and less 
antisocial behavior compared to boys (p < .01 for pro- and antisocial 
behavior in all grades). In Grade 1, older students showed more anti-
social behavior (p = .03). In Grade 2, older students showed less pro-
social behavior (p = .02) as well as in Grade 3 (p = .01). We found 
significant effects of student background in Grade 2: students from 
disadvantaged backgrounds showed less prosocial behavior and more 
antisocial behavior (p < .01). In Grade 3, students from disadvantaged 
backgrounds showed more antisocial behavior (p < .01). 

3.1. Intervention effects 

The effect of interest is the interaction effect of the intervention over 
time, by using time dummy 2, which is coded 1 for the second mea-
surement occasion, contrasting this to the behavior scores at the 
beginning of the school year. Taking into account the scores at the 
beginning of the school year, in none of the grades a significant effect of 
the intervention between the two measurement occasions was found. In 

Table 3 
Descriptives of covariates.  

Grade 1 SfA Control  

M(SD) M(SD) 
Age (months) 83.7 (5.9) 85.1 (4.7)  

N(%) N(%) 
Gender (girl) 214 (51.7) 108 (45.0) 
Student background (disadvantaged) 66 (15.9) 40 (16.7)  

Grade 2 SfA Control  
M(SD) M(SD) 

Age (months) 95.3 (5.6) 98.1 (5.9)  
N(%) N(%) 

Gender (girl) 178 (45.4) 146 (53.3) 
Student background (disadvantaged) 42 (10.7) 44 (16.1)  

Grade 3 SfA 
extended 

SfA follow 
up 

Control  

M(SD) M(SD) M(SD) 

Age (months) 107.6 (5.2) 107.1 (5.5) 110.1 
(6.1)  

N(%) N(%) N(%) 
Gender (girl) 56 (40.0) 118 (50.0) 140 (55.6) 
Student background 

(disadvantaged) 
22 (15.7) 16 (6.8) 38 (15.1)  

1 Because the number of classes was limited and to enable model conver-
gence, we made some restrictions to the random part of the models at the 
classroom level. The following covariances to be estimated are forced to be 
equal (T1 refers to time point 1, T2 to time point 2, pro to the dependent 
variable prosocial behavior, and anti to the dependent variable antisocial 
behavior): antiT1proT1 = antiT2proT2, proT2antiT1 = antiT2proT1, proT1-
proT1 = proT2proT2, antiT1antiT1 = antiT2antiT2. 
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Table 4 
Multivariate multilevel models pro- and antisocial behavior Grade 1.  

Grade 1 Model 1: time Model 2: covariates Model 3: condition x time Model 4: condition x time x background  

Prosocial Antisocial Prosocial Antisocial Prosocial Antisocial Prosocial Antisocial 

Fixed Part B SE B SE B SE B SE B SE B SE B SE B SE 
Measurement 1 0.839* 0.116 0.655* 0.077 0.805* 0.114 0.742* 0.078 0.815* 0.130 0.732* 0.081 0.808* 0.131 0.733* 0.081 
Measurement 2 1.015* 0.119 0.769* 0.080 0.982* 0.117 0.856* 0.081 0.929* 0.134 0.815* 0.085 0.933* 0.135 0.823* 0.086 
Number of 

nominators in a 
class 

− 0.015* 0.005 − 0.017* 0.003 − 0.015 
* 

0.005 − 0.016 
* 

0.003 − 0.015* 0.005 − 0.016 
* 

0.003 − 0.015* 0.005 − 0.016 
* 

0.003 

Student background 
(disadvantaged)     

− 0.048 0.028 0.024 0.034 − 0.048 0.028 0.024 0.034 − 0.007 0.049 0.004 0.060 

Gender (girl)     0.078* 0.020 − 0.219 
* 

0.025 0.078* 0.020 − 0.221 
* 

0.025 0.077* 0.020 − 0.218 0.025* 

Age (centered 
around grand 
mean)     

0.003 0.002 0.005* 0.002 0.003 0.002 0.005* 0.002 0.003 0.002 0.005 0.002* 

Condition         − 0.019 0.090 0.019 0.048 − 0.009 0.091 0.012 0.050 
Condition x time         0.100 0.140 0.049 0.072 0.090 0.140 0.033 0.073 
Condition x 

background             
− 0.057 0.049 − 0.042 0.059 

Background x time             − 0.053 0.062 0.043 0.075 
Condition x time x 

background             
0.052 0.062 0.095 0.075  

Random Part Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE 
Level Classrooms 
Measurement 1 0.024 0.007 0.004 0.002 0.023 0.007 0.005 0.002 0.024 0.007 0.005 0.002 0.024 0.007 0.005 0.002 
Measurement 2 0.024 0.007 0.004 0.002 0.023 0.007 0.005 0.002 0.024 0.007 0.005 0.002 0.024 0.007 0.005 0.002 
Level Students 
Measurement 1 0.037 0.003 0.072 0.006 0.037 0.003 0.057 0.005 0.037 0.003 0.057 0.005 0.037 0.003 0.057 0.005 
Measurement 2 0.051 0.004 0.114 0.009 0.046 0.004 0.089 0.007 0.046 0.004 0.089 0.007 0.046 0.004 0.089 0.007 
− 2*loglikelihood: − 261.399 − 344.835 − 347.095 − 351.984 

n = 637 measurements in 327 students 14 in classes in model 1 and n = 628 measurements in 320 students 14 in classes in due to missing data in models 2–4. 
* p < .05. 
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Table 5 
Multivariate multilevel models pro- and antisocial behavior Grade 2.  

Grade 2 Model 1: time Model 2: covariates Model 3: condition x time Model 4: condition x time x background  

Prosocial Antisocial Prosocial Antisocial Prosocial Antisocial Prosocial Antisocial 

Fixed Part B SE B SE B SE B SE B SE B SE B SE B SE 
Measurement 1 0.795* 0.136 0.463* 0.090 0.686* 0.146 0.682* 0.079 0.672* 0.137 0.679* 0.080 0.676* 0.137 0.681* 0.082 
Measurement 2 0.806* 0.140 0.477* 0.093 0.696* 0.151 0.697* 0.082 0.727* 0.141 0.712* 0.083 0.721* 0.141 0.700* 0.085 
Number of nominators in a 

class 
− 0.009 0.006 − 0.005 0.004 − 0.007 0.007 − 0.009 

* 
0.003 − 0.004 0.006 − 0.008 

* 
0.003 − 0.004 0.006 − 0.008 

* 
0.003 

Student background 
(disadvantaged)     

− 0.106* 0.033 0.172* 0.052 − 0.106* 0.033 0.170* 0.052 − 0.140* 0.051 0.165* 0.076 

Gender (girl)     0.161* 0.022 − 0.300 
* 

0.035 0.160* 0.022 − 0.301 
* 

0.035 0.160* 0.022 − 0.300 
* 

0.035 

Age (centered around 
grand mean)     

− 0.004* 0.002 0.005 0.003 − 0.005* 0.002 0.005 0.003 − 0.005* 0.002 0.005 0.003 

Condition         − 0.079 0.079 − 0.026 0.042 − 0.079 0.079 − 0.024 0.045 
Condition x time         − 0.080 0.091 − 0.033 0.037 − 0.087 0.090 − 0.013 0.039 
Condition x background             0.053 0.044 0.088 0.050 
Background x time             − 0.022 0.071 − 0.023 0.106 
Condition x time x 

background             
0.099 0.062 − 0.141 

* 
0.070  

Random Part Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE 
Level Classrooms  
Measurement 1 0.019 0.006 0.003 0.003 0.021 0.007 0.001 0.002 0.019 0.006 0.001 0.002 0.018 0.006 0.001 0.002 
Measurement 2 0.019 0.006 0.003 0.003 0.021 0.007 0.001 0.002 0.019 0.006 0.001 0.002 0.018 0.006 0.001 0.002 
Level Students 
Measurement 1 0.052 0.004 0.123 0.010 0.044 0.004 0.101 0.008 0.044 0.004 0.100 0.008 0.044 0.004 0.101 0.008 
Measurement 2 0.056 0.004 0.147 0.012 0.050 0.004 0.121 0.010 0.050 0.004 0.121 0.010 0.049 0.004 0.121 0.010 
− 2*loglikelihood: − 169.566 − 269.077 − 273.586 − 291.822 

n = 651 measurements in 333 students 14 in classes in model 1 and n = 636 measurements in 325 students 14 in classes in due to missing data in models 2-4. 
* p < .05. 
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Table 6 
Multivariate multilevel models pro- and antisocial behavior Grade 3.  

Grade 3 Model 1: time Model 2: covariates Model 3: condition x time Model 4: condition x time x background  

Prosocial Antisocial Prosocial Antisocial Prosocial Antisocial Prosocial Antisocial 

Fixed Part B SE B SE B SE B SE B SE B SE B SE B SE 
Measurement 1 1.322* 0.191 0.873* 0.121 1.221* 0.192 1.039* 0.119 1.233* 0.183 1.055* 0.108 1.227* 0.184 1.026* 0.110 
Measurement 2 1.120* 0.189 0.803* 0.121 1.019* 0.190 0.968* 0.118 0.989* 0.182 0.976* 0.107 0.991* 0.183 0.949* 0.109 
Number of nominators in a class − 0.025* 0.010 − 0.021* 0.006 − 0.023* 0.010 − 0.024* 0.006 − 0.019 0.010 − 0.023* 0.005 − 0.019 0.010 − 0.023 

* 
0.005 

Student background 
(disadvantaged)     

− 0.094* 0.038 0.189* 0.060 − 0.091* 0.038 0.185* 0.060 − 0.061 0.056 0.278* 0.088 

Gender (girl)     0.156* 0.025 − 0.275* 0.040 0.155* 0.025 − 0.273* 0.040 0.156* 0.026 − 0.270 
* 

0.040 

Age (centered around grand mean)     − 0.006* 0.002 0.004 0.003 − 0.006* 0.002 0.004 0.003 − 0.006* 0.002 0.004 0.003 
Condition (SfA follow up)         − 0.023 0.140 0.003 0.084 − 0.017 0.141 0.026 0.084 
Condition (SfA extended)         − 0.384* 0.157 − 0.097 0.094 − 0.370* 0.157 − 0.083 0.095 
Condition (SfA follow up) x time         − 0.019 0.130 0.016 0.044 − 0.031 0.130 0.019 0.044 
Condition (SfA extended) x time         0.250 0.153 0.012 0.051 0.235 0.153 0.026 0.052 
background x time             − 0.047 0.044 − 0.004 0.049 
Condition (SfA follow up) x 

background             
− 0.027 0.099 − 0.237 0.155 

Condition (SfA extended) x 
background             

− 0.084 0.093 − 0.091 0.145 

Condition (SfA follow up) x time x 
background             

0.107 0.081 − 0.063 0.093 

Condition (SfA extended) x time x 
background             

0.087 0.073 − 0.081 0.082  

Random Part Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE Variance SE 
Level Classrooms 
Measurement 1 0.053 0.016 0.013 0.007 0.053 0.016 0.011 0.006 0.046 0.014 0.012 0.006 0.046 0.014 0.011 0.006 
Measurement 2 0.053 0.016 0.013 0.007 0.053 0.016 0.011 0.006 0.046 0.014 0.012 0.006 0.046 0.014 0.011 0.006 
Level Students 
Measurement 1 0.055 0.005 0.140 0.012 0.049 0.004 0.122 0.010 0.049 0.004 0.122 0.010 0.049 0.004 0.122 0.010 
Measurement 2 0.067 0.006 0.154 0.013 0.059 0.005 0.135 0.011 0.059 0.005 0.135 0.011 0.059 0.005 0.134 0.011 
− 2*loglikelihood: − 136.422 − 203.571 − 224.793 − 234.398 

n = 609 measurements in 307 students 15 in classes in model 1 and n = 607 measurements in 306 students 15 in classes in due to missing data in models 2–4. 
* p < .05. 
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Grade 3, the students in the extended intervention condition showed 
significantly less prosocial behavior than the control group on the first 
measurement occasion (p = .01). However, we did not find an effect of 
the (extended) intervention over time in this or other grades. 

3.2. Differential intervention effects for students from disadvantaged 
backgrounds 

Including an interaction effect between condition, time and student 
background led to a significant model improvement for Grade 2 (χ2 =

18.24, df = 6, p < .01). As shown in Fig. 1, antisocial behavior of stu-
dents from disadvantaged backgrounds in the SfA condition decreased, 
while antisocial behavior of students from disadvantaged backgrounds 
in the control condition increased. Antisocial behavior of students from 
non-disadvantaged backgrounds slightly increased in the SfA condition 
as well as in the control condition (interaction effect: p = .04). The 
interaction effect was not significant for prosocial behavior (p = .11) in 
Grade 2. We also did not find significant interaction effects between 
time, condition and student background in Grade 1 and Grade 3. 

4. Discussion 

The aim of this study was to investigate the effect of the SfA program 
on pro- and antisocial behavior of 6–9 years old students in Grade 1, 
Grade 2 and Grade 3 of primary education. To investigate whether 
students’ social behavior improved, peer sociometric measurements of 
students’ behavior were collected twice a year over the course of two 
school years. In the first year of the study, we collected data of Grade 1 
and Grade 2 students. At that moment, students of the intervention 
group had followed SfA lessons on a daily basis for one or two whole 
school year(s). In the second year of the study, we studied the behavior 
of Grade 3 students in an extended intervention condition, follow up 
condition, and control condition. Taking into account students’ scores at 
the beginning of the school year, we found no significant effects of the 
SfA program on students’ social behavior. Thus, based on the findings of 
the current study, our hypothesis cannot be confirmed: it cannot be 
concluded that the SfA program leads to increased prosocial behavior or 
decreased antisocial behavior of students in the early grades of primary 
education. 

Furthermore, we explored whether there was a differential inter-
vention effect for students from disadvantaged backgrounds. In Grade 2, 

antisocial behavior of students from disadvantaged backgrounds in the 
SfA condition decreased, while antisocial behavior of students from 
disadvantaged backgrounds in the control condition increased. Antiso-
cial behavior of students from non-disadvantaged backgrounds slightly 
increased in the SfA condition as well as in the control condition. This 
shows a positive effect of the intervention for the group of students from 
disadvantaged backgrounds: a promising finding given that the SfA 
program was especially developed for schools serving many disadvan-
taged students. SEL at school may be especially important for these 
children, because they are more often growing up under conditions of 
adversity (Nix et al., 2016; OECD, 2015). However, we should interpret 
the current finding with caution, as we only found this in Grade 2 and 
not in Grade 1 or Grade 3. Moreover, although researchers agree that 
parental education, income, and occupations are the main indicators of 
students’ socio-economic background (Dietrichson et al., 2017), we only 
had access to information about parents’ educational level. Based on this 
information we could identify students from disadvantaged back-
grounds, indicated by whose parents had only completed less than two 
years of secondary school. In future research, preferably a more thor-
ough measure of student background is used. 

A significant initial difference between the extended intervention 
group and the control group in Grade 3 was found: on the first mea-
surement occasion the students of the extended intervention condition 
scored lower on prosocial behavior than the students of the control 
group. This in spite of the fact that the Grade 3 students in the extended 
condition had been following the SfA program for already two years at 
that moment. The quasi-experimental design of this study with two 
repeated measures implies that effects of condition are tested by in-
teractions of condition by time; these tests were presented above. The 
main effect of condition on the first measurement moment is necessary 
in the model for the purpose of controlling for initial differences. Its 
significance is not of particular interest for the hypothesis tests. 

The quasi-experimental design is a limitation of the current study. 
However, SfA schools and control schools were situated in the same 
neighborhoods and no significant differences were found with regard to 
the percentage of students from disadvantaged backgrounds, suggesting 
comparability of SfA and control schools. Another limitation that should 
be noted is that the study only included nine schools, and consequently, 
the number of classrooms was limited (Grade 1 n = 17, Grade 2 n = 11, 
Grade 3 n = 15). Preferably, more schools and classrooms should be 
included for more precise predictions, although it is known to be 

Fig. 1. Interaction between time, condition and student background in Grade 2 for antisocial behavior.  
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difficult to conduct large-scale intervention studies in practice. 
Another limitation is that measurements of pro- and antisocial 

behavior were based on multiple informant measures from classmates 
using only two items. Classmates experience each other’s behavior from 
nearby, and the use of the average of all classmates is likely to give a 
balanced and reliable impression, but the class might also be collectively 
misguided. We suppose this will be the case only in a small minority of 
cases, if at all. This way of measuring students’ pro- and antisocial 
behavior by using peer sociometric scores is quite often used (e.g., Carlo 
et al., 1996; Deković & Janssens, 1992), but using it as an outcome 
measure to study the effect of an intervention is not very common. There 
are many intervention studies that used peer nominations for measuring 
students’ behavior (Bierman & Furman, 1984; Garandeau, Lee, & Sal-
mivalli, 2014; Kärnä et al., 2011, 2013; Salmivalli, Kaukiainen, & 
Voeten, 2005), however, most studies focus on bullying and victimiza-
tion; which is more extreme behavior than the students’ behavior we 
studied. To our knowledge, only in a few other studies intervention ef-
fects on pro- and/or antisocial behavior were investigated the same way. 
Although only positive effects on antisocial behavior were found, these 
studies show that effects can be found using these measurements 
methods (Bierman et al., 2010; Jansma et al., 2017; van Lier et al., 
2005). 

A disadvantage of using peer reports to measure students’ social 
behavior is that such a measure requires substantial changes in behavior 
to reveal intervention effects. Peer reports are known to be notably 
resistant to change, because of stability of reputations (Juvonen, Nish-
ina, & Graham, 2001; Salmivalli et al., 2005). A change in students’ 
behavior does not immediately lead to a change in reputation. The so-
ciometric scores are based on perceptions of peers, which might be 
biased. There might also be differences between children in their per-
ceptions about behavior of others, for instance about what it entails to 
do something friendly for another. Moreover, children tend to nominate 
a few classmates who stand out relative to classroom norms, even 
though the questions allowed for unlimited nominations of classmates 
(children could nominate as few or as many children as they want). 
Therefore, this method also reflects social comparison processes. This 
makes these sociometric measures less sensitive to universal interven-
tion effects that are designed to change classroom behavioral norms 
(Bierman et al., 2010). Previous researchers also have suggested the 
possibility that an intervention caused more reporting of antisocial 
behavior. This so-called sensitization effect is the phenomenon that 
students become better in recognizing antisocial behavior, because of 
raised awareness caused by the intervention (Frey et al., 2005; Kärnä 
et al., 2011; Smith, Ananiadou, & Cowie, 2003). A sensitization effect 
could have contributed to the null findings in the present study. 

It may be that the SfA program led to behavioral changes that are 
visible and observable in the classroom, but not measurable in the way 
we did it. In earlier studies (Harris et al., 2001; Hopkins et al., 1999; 
Quint et al., 2015), teachers reported that students’ behavior improved 
markedly since SfA was introduced. Classroom observations showed 
that students’ engagement was high during SfA lessons (Datnow & 
Castellano, 2000; Ross & Smith, 1994). Teachers reported that students’ 
peer interactions improved and that developed social skills were trans-
ferable to contexts outside SfA lessons (Harris et al., 2001). Hence, 
although no significant main effect of the SfA program was found in the 
present study, it would be premature to conclude that SfA is ineffective 
in improving students’ social behavior. The SfA program is a highly 
complex intervention and the results might be explained by the early 
phase of the development and implementation of the Dutch SfA pro-
gram. Due to the early development phase of the Dutch program, 
cross-grade ability grouping and the GAT program targeting students’ 
social emotional skills were not yet implemented. However, SEL prac-
tices following the “SAFE” principles (Durlak et al., 2011) were 
embedded in the Dutch SfA lessons. In the present study no imple-
mentation measure was included in the analyses, hence, a lack of effects 
could be due to implementation problems rather than program 

limitations. Multi-year studies of SfA have found better outcomes with 
each successive year of program implementation (Chamberlain, Daniels, 
Madden, & Slavin, 2007). Thus, it is expected that the Dutch SfA pro-
gram and the implementation of the program will improve in future 
years. The decision of the three schools to not expand the implementa-
tion to the third grade in the school year it was planned reflects the 
demandingness of the implementation of the program. 

Although in the current study we did not find positive effects of SfA 
on the social behavioral measures, with the exception of the decrease in 
antisocial behavior of students from disadvantaged backgrounds in 
Grade 2, other research has shown that SEL practices can have several 
positive outcomes. Therefore, for practice we would recommend to give 
more priority to SEL in daily educational practice. It could be that SEL 
becomes snowed under by all other challenges that schools are facing. 
Embedding SEL practices in a comprehensive school reform program, 
such as SfA, has the potential to produce multiple benefits. However, 
implementation of comprehensive school reform programs can be 
demanding. Here, we note that prescriptiveness of curricula can be both 
a strength and a limitation. Script-based curricula are emphasized for 
consistent delivery of the program. At the same time, the programs 
require extensive training and strong support for high quality imple-
mentation and consequently may lead to reduced teacher autonomy. 
Future studies that examine outcomes of the SfA program should 

Table A1 
Correlations between dependent variables at two time points (models 4).   

Grade 
1 

Grade 
2 

Grade 
3 

Classroom level 
Corr(Antisocial measurement 1/Prosocial 

measurement 1) 
0.53 1.12 1.05 

Corr(Prosocial measurement 2/Prosocial 
measurement 1) 

− 0.24 0.29 0.48 

Corr(Prosocial measurement 2/Antisocial 
measurement 1) 

− 0.56 0.17 0.70 

Corr(Antisocial measurement 2/Prosocial 
measurement 1) 

− 0.56 0.17 0.70 

Corr(Antisocial measurement 2/Antisocial 
measurement 1) 

− 0.45 − 0.18 0.84 

Corr(Antisocial measurement 2/Prosocial 
measurement 2) 

0.53 1.12 1.05  

Student level 
Corr(Antisocial measurement 1/Prosocial 

measurement 1) 
− 0.03 − 0.38 − 0.55 

Corr(Prosocial measurement 2/Prosocial 
measurement 1) 

0.55 0.66 0.73 

Corr(Prosocial measurement 2/Antisocial 
measurement 1) 

− 0.33 − 0.41 − 0.47 

Corr(Antisocial measurement 2/Prosocial 
measurement 1) 

− 0.09 − 0.42 − 0.51 

Corr(Antisocial measurement 2/Antisocial 
measurement 1) 

0.64 0.81 0.84 

Corr(Antisocial measurement 2/Prosocial 
measurement 2) 

− 0.39 − 0.48 − 0.48 

Correlations of the dependent variables pro- and antisocial behavior at the two 
measurement moments of the fourth models of the multilevel analyses are 
shown above. Some of the correlation coeffiencts are greater than 1.0. This is 
similar to the possibility to find negative variances in the multilevel models by 
using MLwiN (Goldstein, 2011). MLwiN provides approximations for the 
observed variances and correlations of the observations as sums of covariance 
matrices for the various levels, without requiring that these matrices are positive 
definite. The correlations greater than 1 can be interpreted as the result of 
random variability, and point to the large uncertainty associated with these 
estimates. Indeed, the correlations at the classroom level do not show any clear 
pattern. At the student level, we did find a clear pattern of correlations. All 
correlations between pro- and antisocial behavior are negative. Positive corre-
lations were found between prosocial behavior at the two different measurement 
occassions as well as for antisocial behavior. Stronger correlations were found in 
the higher grades, which suggests that students’ behavior becomes more stable 
after Grade 1. 
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preferably include multiple measures of implementation and effects to 
provide more insight in whether and how SfA improves students’ social 
behavior. 
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