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Bullying and Victimization among Majority and Minority
Students: The Effects of Self- and Peer-Reported Ethnicity

In this study, we investigate the association between ethnicity, bullying, and
victimization among majority and minority secondary school students. We
hypothesize that bullying occurs more likely between than within ethnic groups,
and that minority students are more likely to be bullied by majority peers than
majority students by minority peers. We emphasize the importance of measuring
ethnicity as peer perception, and argue that not only self-declared ethnicity but
the perception of others’ ethnicity also plays a role in social relations. We analyse
cross-sectional social network data from a Hungarian secondary school study
conducted among Roma and non-Roma Hungarian students. We measure
bullying and victimization from the perspectives of both the bullies and the
victims, using dyadic peer nominations. Ethnicity is identified in two different
ways: both self-identification and peers’ perceptions are taken into account. We
use exponential random graph models that describe the structure of bullying
nominations in the classes. Results of the meta-analysis of 12 classes (347
students, 4 schools) show that after controlling for gender, socio-economic status,
and structural characteristics of the bullying networks, self-declared ethnicity of
the students does not show a significant association with the likelihood of
bullying and victimization. If peer classification is being considered, however,
students perceived as Roma by their peers are nominated as both bullies and
victims more likely, than non-Roma students. This can be due to discrepancies
between self-identifications and perceptions: being involved in bullying can

increase the likelihood that someone is perceived as Roma by others.
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Introduction

Bullying among students of different ethnic background is an extreme form of negative
interethnic relations. Bullying is a frequent, ill-intentioned behaviour that occurs
between one or more bullies and their victims, and is usually characterized by an
imbalance in power (Olweus, 1993). If bullying crosses ethnic boundaries, it may have
long-lasting negative consequences for both individuals and communities (Hanish &
Guerra, 2000; McKenney, Pepler, Craig, & Connolly, 2006; Verkuyten & Thijs, 2002).

From an individual point of view, adolescence is considered as an important
period of identity formation (Erikson, 1968), in which ethnic self-identification also
develops (Hitlin, Brown, & Elder Jr., 2006; Phinney, 1993). Being bullied because of
one’s ethnic affiliation may be particularly detrimental to students' adjustment at this
stage of identity development (McKenney et al., 2006). From the communities’ point of
view, if negative interethnic relations, including bully-victim relations, frequently occur,
then intergroup contact can lead to negative experiences between the members of ethnic
groups and increase intergroup conflict and prejudice (Pettigrew, 2008; Stark, Flache, &
Veenstra, 2013). Therefore, interethnic bullying can undermine the positive effects of
formal school desegregation on the social integration of minorities. Hence, it is essential
to investigate the relationship between bullying and ethnicity in adolescent
communities.

Previous studies have shown mixed findings on the association between
ethnicity, bullying, and victimization (e.g., Fandrem, Strohmeier, & Roland, 2009;
McKenney et al., 2006; Vitoroulis & Vaillancourt, 2014). An important limitation of
these studies is that they only concentrated on the ethnic background of the bully (‘who
bullies’) or of the victim (‘who is bullied”), but did not take into account the

combination of the two (‘who bullies whom’). Since not only bullying behaviour of



majorities and minorities but also bullying within and between ethnic groups can be
different, most of the previous research did not manage to identify a crucial aspect of
the relationship between bullying and ethnicity, such as the dyadic nature of intra- and
interethnic bullying.

Tolsma and his colleagues (2013) aimed to fill this gap and analysed dyadic peer
nominations on bullying. This approach enables researchers to differentiate between
same-ethnic and cross-ethnic dyads of peers; hence, the effects of individual
characteristics can be disentangled from the effects of dyadic characteristics. Therefore,
not only the question *Which ethnic groups are more likely to bully/be victimized?’ can
be answered, but it can also be investigated whether bullying occurs more often within
or between ethnic groups. Tolsma and his colleagues found on a Dutch primary school
sample that interethnic bullying was just as common as bullying within the ethnic
groups (Tolsma et al., 2013).

Our study extends previous research in two major ways. Most importantly, we
apply two different aspects of ethnicity: students’ ethnic self-identification and peers’
perceptions of each other's ethnicity (Boda & Néray, 2015). Ethnic self-identification
and perceptions of others often differ from each other (Ladanyi & Szelényi, 2006;
Messing, 2014; Telles & Lim, 1998). In such cases, perceptions of others’ ethnicity are
crucial when decisions about social relations are made. Analysing the two ethnicity
aspects together can provide us with more detailed results on interethnic bullying.

Moreover, we use an innovative methodological approach, exponential random
graph models (ERGMs, also called p* models, Lusher, Koskinen, & Robbins, 2013;
Robins, Pattison, Kalish, & Lusher, 2007) for our analysis. ERGMs do not only allow
us to investigate the effect of ethnicity of both the bully and the victim, but to also

control for more complex structural characteristics of the bullying networks of the



classes (e.g., the tendency that certain bullies harass the same victims, or that some
students are more likely to be victimized than other students, independently from their

ethnicity).

Inter- and intra-ethnic bullying

Several studies have focused on inter- and intra-ethnic friendships and disliking
relations among adolescents (e.g., Boda & Néray, 2015; Rambaran, Dijkstra,
Munniksma, & Cillessen, 2015), but less is known about whether bullying is more
likely to occur in same- or cross-ethnic peer relations. Based on social identity theory
(Tajfel & Turner, 1979), interethnic bullying should be more prevalent than intra-ethnic
bullying. As people aim to belong to a group with a positive identity and distance
themselves from less desired group memberships, they positively attach to in-group
attributes and establish distinctiveness from other social groups (Tajfel, 1982; Tajfel &
Turner, 1979). Moreover, people perceived as similar to the individual along relevant
dimensions are categorized as in-group members; people perceived as dissimilar are
considered members of the out-group. Ethnicity is a salient dimension in most cultures,
differences among ethnic groups are therefore often accentuated. In-group favouritism
and bias toward out-group members might thus increase prejudice and tensions among
groups (Tajfel, 1982). Prejudice and ethnic tensions may manifest themselves in
discriminative and aggressive behaviour (Allport, 1954), leading to bullying among
students.

As bullies aim to gain status and affection in the group (Faris & Ennett, 2012;
Faris & Felmlee, 2014; Sijtsema, Veenstra, Lindenberg, & Salmivalli, 2009); they often
bully peers who are rejected by significant others (Veenstra, Lindenberg, Munniksma,
& Dijkstra, 2010). Significant others, whose opinions matter, may belong to the same

ethnic group, since friendship networks in school classes are usually segmented by



ethnicity (Moody, 2001; Mouw & Entwisle, 2006; Quillian & Campbell, 2003). If
same-ethnic friends dislike and reject students from the ethnic out-group (Boda &
Néray, 2015; Griffiths & Nesdale, 2006; Rodkin, Wilson, & Ahn, 2007), interethnic
bullying might be more prevalent than intra-ethnic bullying. Based on social identity
theory and previous research findings on interethnic relations, we expect that interethnic

bullying occurs more likely than intra-ethnic bullying (Hypothesis 1).

Ethnic differences in bullying and victimization

Bully-victim relations are usually characterized by an imbalance of power (Olweus,
1993). Differences in power also exist between majority and minority groups in society
(McKenney et al., 2006; Vervoort, Scholte, & Overbeek, 2010). Minority groups often
find themselves in a marginalized social and economic position in the society, and have
to face exclusion and discrimination in many areas of life. This marginalized social
position of minority groups and the prejudicial attitudes shared by the members of the
majority society towards the ethnic minority (Griffiths & Nesdale, 2006; Kézdi &
Suranyi, 2009) may encourage majority students to bully their minority peers. Bullying
others based on their ethnic background or identity is a special form of harassment
called ethnic bullying, which may include racist name-calling, social exclusion of
minority students or more direct forms of aggressive behaviour (Fandrem et al., 2009;
Monks, Ortega-Ruiz, & Rodriguez-Hidalgo, 2008; Verkuyten & Thijs, 2002).

Besides the importance of status struggles within a community, the social misfit
theory (Wright, Giammarino, & Parad, 1986) suggests that bullying might be especially
frequent toward minority students if their cultural norms differ considerably from the
dominant culture (Tolsma et al., 2013; Vervoort et al., 2010). Individuals who deviate
from the group norm might be rejected by their peers, and rejected students are often the

targets of bullying (Knack, Tsar, Vaillancourt, Hymel, & McDougall, 2012; Veenstra et



al., 2010). Since ethnicity can serve as a signal for difference (Tolsma et al., 2013;
Vervoort et al., 2010), ethnic minority students may be at greater risk of victimization
than the members of the ethnic majority group. Based on these arguments, we expect
that minority students are more likely to be bullied by majority peers than majority

students by minority peers (Hypothesis 2).

Self-declared ethnic identification and peers’ perceptions of ethnicity

In contemporary sociology, ethnic and racial categories are mostly regarded as social
constructs (American Sociological Association, 2003; Brubaker, 2009). It implies that
in different countries and communities, different opinions exist on where ethnic and
racial boundaries lie, and who belongs to the certain categories. Not only different
societies, but groups or people within the same society might also lack consensus about
ethnic and racial categorization (Harris, 1970; Telles & Paschel, 2014). Moreover,
ethnic and racial self-identification of individuals might change in different contexts and
over time (Ladanyi & Szelényi, 2006; Saperstein & Penner, 2012; Telles & Paschel,
2014).

Survey results indicate that people’s ethnic self-identification and classification
by others often provide different information on individuals’ ethnicity (Ladanyi &
Szelényi, 2006; Messing, 2014; Telles & Lim, 1998). The inclusion of peer perceptions
of ethnicity in the analysis can reveal mechanisms that would remain hidden if only
self-declared ethnic identification were analysed. Boda and Néray (2015) found that
majority students rejected those classmates whom they perceived as minorities.
Moreover, they found that discrepancies between someone's ethnic self-identification
and their peers’ perceptions had serious consequences: minority students tended to
dislike those classmates whom they perceived as minorities, but who, at the same time,

identified themselves as members of the majority group. Furthermore, Penner and



Saperstein (2015) showed that racial disparities in young adults’ arrest rates in the US
were more closely associated with how they were racially perceived by others than with
their racial self-identification. In this study, we thus analyse different classification
systems and expect that ethnic perceptions play a more important role in bullying

relations than self-identifications (Hypothesis 3).

The present study

The present study makes use of a dataset analysed in other recent studies as well (Boda
& Néray, 2015; Grow, Takacs, & Pal, 2016; Lorincz, 2016; Pal, Stadtfeld, Grow, &
Takacs, 2015).This study focuses on bullying relations between Roma and non-Roma
Hungarian students. We analyse cross-sectional dyadic peer nomination data from 12
secondary school classes (347 students from 4 schools) using exponential random graph
models (Lusher, Koskinen, & Robbins, 2013; Robins, Pattison, Kalish, & Lusher,
2007). ERGMs provide statistical models for social networks and allow us to take into
account the intra- and interethnic nature of bullying, while controlling for the structural
characteristics of the bullying networks. Controlling for endogenous network processes
is necessary to avoid the overestimation of the effect of ethnicity. Moreover, we
highlight the difference between different aspects of ethnicity and examine how
students’ self-declared ethnicity and dyadic peer perceptions about others’ ethnic

belonging play a role in bullying relations.

Method

Procedure

We analysed the second wave of a four-wave panel study conducted between 2010 and

2013 in Hungarian secondary schools. Second wave data were gathered in the spring of



2011 in 44 classes of 7 schools (N=1378), representing the three different secondary
training programmes in Hungary (vocational, technical, and grammar schools). Students
were enrolled in the 9th grade, which is the first year of secondary education in the
Hungarian education system. Students and parents received an information letter
describing the aim and procedure of the research. Parents were asked to return the
consent form if they did not want their child to participate in the study. Students who
had been granted parental permission (99.3%) filled out a self-administered paper
questionnaire during regular school lessons, under the supervision of a trained research
assistant. Students were assured that their answers would be kept confidential and
would be used for research purposes exclusively. They were also allowed to refuse to

participate in the study.

Participants

We selected those classes from the sample where the response rate reached 80%, and
where the rate of minority students was at least 10%. Our initial subsample consisted of
17 classes. Later, five more classes had to be excluded from the analysis due to
convergence problems during the analysis (see details in the online Supplementary
Materials). The final subsample comprised 12 classes from four schools with a mean
class size of 29 students (SD=3.93). Three classes were vocational classes (N=78),
which do not provide the possibility to enter tertiary education. Eight classes were
technical school classes (N=233), and only one class was a grammar school class
(N=36). 211 girls (60.8%) and 136 boys (39.2%) with a mean age of 16.0 (SD=0.73)
attended these classes. More girls than boys participated in the research because a lot of
vocational and technical school classes in the sample provided education for professions
that are more likely to be chosen by female students than by male students (e.g., pastry-

cook). 31.1% of the students declared being Roma. 22.2% of the pupils reported that the



highest educational attainment of the father was not higher than 8 years of primary
education; this figure is 30.5% for the mothers. 13.0% of the students were missing in
the second wave of the research, but their answers were imputed, using different
imputation methods (see more details about the imputation in the online Supplementary

Materials).

Measures

Bullying and victimization

Similarly to other studies (Faris & Felmlee, 2014; Tolsma et al., 2013; Veenstra et al.,
2007), we measured the occurrence of bullying behaviour from the perspectives of both
the bullies and the victims. In the questionnaire, children saw a list of all classmates and
had to put an ‘X’ to those students to whom they felt the statement applied. From the
perspective of the bullies, students were asked to answer the questions /. “Who have
you beaten up?”; 2. “About whom do you tell bad things to others?”; 3. “Who do you
mock?” and 4. “Who have you deliberately humiliated? ” For the purpose of analysis,
these four items were combined into one variable: a bullying relationship between two
classmates was established if a student nominated the other student at least once to any
of the above-mentioned four questions. We created adjacency matrices, in which we
coded dyads in which student i (sender) nominated student j (receiver) as 1 and dyads
where there were no nominations from i to j as 0. This bullying network was used as the
dependent variable in Model 1. From the perspective of the victims, similarly, we asked
1. “Who have beaten you up?”’; 2. “Who tells bad things about you to others?”; 3.
“Who mocks you?” and 4. “Who have humiliated you deliberately?”” Then, we created
a combined victimization variable based on these four items and used the adjacency

matrix as the dependent variable in Model 2 in the same way as described before.
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As incoming nominations (in-ties) of students who were missing in the second
wave (13.0%) are known from their classmates’ nominations, outgoing nominations
(out-ties) of these students were imputed, using data from the first and third waves. The
exact strategies used for the treatment of missing data and detailed descriptive analysis

of the nominations can be found in the online Supplementary Materials.

Ethnicity

Students’ ethnic self-identification was measured by asking students to classify
themselves as ‘Hungarian’, ‘Roma’, ‘both Hungarian and Roma’, or members of
‘another ethnicity’. We recoded students belonging to the ‘Hungarian’ or ‘other
ethnicity’ as non-Roma (N=239), and students belonging to the ‘Roma’ or ‘both Roma
and Hungarian’ category as Roma (N=108). Missing second-wave data on students’
self-declared ethnicity (14.7%) were imputed, using data from the other waves.

We included the classification made by the peers as the measure of ethnic peer
perceptions in the models. Students were provided a list of all classmates and they were
asked to nominate whom they consider Roma. Thus, we have a Roma perception
network where, for each dyadic relation, 1 indicates that the respondent (sender)
classified the given classmate (receiver) as Roma, and 0 indicates that the respondent
did not consider the receiver Roma. As incoming nominations (in-ties) of students who
were missing in the second wave (13.0%) are known from their classmates’
nominations, outgoing nominations (out-ties) of these students were imputed, using data

from the first and third waves.

Control variables

Previous research indicated that gender plays a crucial role in the structure of bullying

relations in classrooms. Compared to girls, boys are usually more likely to bully their
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peers (Rodkin & Berger, 2008; Veenstra et al., 2007), and this gender difference is
especially pronounced if physical aggression is under investigation (Card, Stucky,
Sawalani, & Little, 2008; Olweus, 1993). Therefore, we controlled for the gender of
both the sender and receiver, and for the interaction between the sender’s and receiver’s
gender.

Socio-economic status may be a relevant factor explaining bullying and
victimization among students (Tippett & Wolke, 2014). Furthermore, low SES is often
associated with the minority status of pupils, so it is particularly important to control for
it if ethnicity is in the focus of the research. Thus, we controlled for the socio-economic
status of both the sender and receiver. Difference in socio-economic status of the pairs
was also included in the models. We calculated SES scores based on students’ reports
about their mother’s highest education and the number of books families have at home,
using categorical principal component analysis (CATPCA, Linting, Meulman, Groenen,
& van der Koojj, 2007). Missing second-wave data on mother’s education (12.1%) and

number of books (12.4%) were imputed, using data from the other waves.

Structural effects

Previous studies revealed several characteristics of tie formation in bullying networks of
school classes. Besides the afore-mentioned attribute effects, we aimed to control for
these structural effects in our models (see the online Supplementary Materials for a

detailed description).

Analytical strategy

We analysed our data using exponential random graph models (Lusher et al., 2013;
Robins et al., 2007), which provide statistical models for social networks. ERGMs

explicitly model the dependence among ties by conditioning the likelihood of the
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presence of a tie on the presence or absence of other ties in the network (Lusher et al.,
2013). We found ERGMs suitable to examine bullying among students of different
ethnic background because previous studies have indicated that bullying nominations
among a set of actors constitute social networks characterized by certain typical
mechanisms of tie formation (Huitsing et al., 2012; Huitsing, Snijders, Van Duijn, &
Veenstra, 2014; Huitsing & Veenstra, 2012). The effect of ethnicity might be
overestimated if we used other types of models which do not control for endogenous

structural network processes.

Model specification

To estimate our ERG models, we used the MPNet program (Wang, Robins, Pattison, &
Koskinen, 2014). MPNet estimates the parameters via Monte Carlo maximum
likelihood methods (Snijders, 2002). The estimation procedure converges if the
simulated networks are similar enough to the observed graph, which is expressed by a t-
ratio. After convergence is reached, the Goodness of Fit (GOF) measures of the models
are assessed (Lusher et al., 2013).

First, we estimated ERG models with the configurations described before for
each class separately. In some classes, some of the parameters had to be excluded or
additional parameters had to be included to achieve a better fit of the model. Then, we
undertook a meta-analysis to estimate the parameters and the standard errors of the
separate models based on the procedure described by Snijders and Baerveldt (2003). We
tested whether the values of the parameters significantly differed from 0, indicating
general tendencies in the networks. More detailed information about exponential
random graph models and our model specification can be found in the online

Supplementary Materials.
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In Model 1A and 2A, the self-declared ethnicity of the sender and the receiver,
and the interaction between these two variables were included. In Model 1B and 2B, the
self-declared ethnicity of the sender was included, and we used the Roma perception
network as a dyadic covariate to capture the ethnicity of the receiver. We also included
an interaction term between the self-declared ethnicity of the sender and the perceived
ethnicity of the receiver. In Model 1C and 2C, the self-declared ethnicity of both the
sender and the receiver, the perceived ethnicity of the receiver, and the interactions
between these variables were included. Table S4 graphically represents the parameters
measuring the effect of self-declared and perceived ethnicity of the receiver in our

models.

Results

Prevalence of bullying

Students were more likely to report that they bully their peers than to report being
bullied. This tendency is observable among boys as well as among girls, and among
both Roma and non-Roma students (see Table 1 for details). On average, students
nominated almost two classmates they bully, and one student by whom they were
bullied. Overall in the 12 classes, there were 598 nominations made by bullies, 6.4% of
all possible ties. Victims reported 374 bullying relations, 4.0% of all possible ties. In
175 cases, there was an agreement between the self-reported bullies and victims that a
bully-victim relation indeed existed. Examining the different types of bullying
behaviour, gossiping about the classmates and mocking them occurred more frequently
than humiliation and physical aggression (see Table S1 for details).

According to the bullies, 41.1% of the bullying relations were between students

of different ethnic background based on students’ self-declared ethnicity. According to
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the victims, they were bullied by a student of a different ethnicity in 37.7% of the cases.
Examining the bullying relations based on peers’ perceptions of receivers’ ethnicity,
39.0% of the bullying nominations were between ethnic groups based on bullies’
reports, and 30.5% of the bullying nominations were between ethnic groups based on

victims’ reports.

Meta-analysis of the Exponential Random Graph Models

Table 2 presents the results of the meta-analysis of the separate ERGMs based on the
nominations reported by bullies. The results obtained from the analysis of victims’
nominations are shown in Table 3. Hereby, we concentrate on the interpretation of the
association between ethnicity and bullying. Further results are presented in the online
Supplementary Materials.

We expected that bullying occurs more likely between than within ethnic groups
(Hypothesis 1). Thus, we assumed that Roma—non-Roma and non-Roma—Roma
nominations are more likely than Roma—Roma and non-Roma-non-Roma nominations.
The difference between interethnic nominations and non-Roma-non-Roma nominations
are directly modelled in our analysis with the Roma sender and receiver/perception
parameters. We also calculated the conditional odds ratios for each kind of dyads
compared to the non-Roma—non-Roma reference category (see Tables 4 and 5). The
parameters in Table 2 and the conditional odds ratios in Table 4 show that, consistently
with our hypothesis, non-Roma students are more likely to report that they bully peers
they perceive as Roma, than to bully peers they perceive as non-Roma (OR=1.52,
p<0.05, Model 1B, Table 4; OR=1.67, p<0.05 for non-Roma — “only perceived” Roma
nominations in Model 1C, Table 4). From the perspective of the victims, non-Roma
students are more likely to report that they are bullied by a classmate they perceive as

Roma, than by a classmate they perceive as non-Roma (OR=2.06, p<0.001, Model 2B,

15



Table 5; OR=1.71, p<0.01 for non-Roma — “consistent” Roma and OR=2.12, p<0.01 for
non-Roma — “only perceived” Roma nominations in Model 2C, Table 5). Roma—non-
Roma nominations, however, are not significantly more likely than non-Roma—non-
Roma nominations in any of our models. Similarly, cross-ethnic nominations are not
more likely to occur than nominations between non-Roma students if ethnicity is
measured as self-identification.

The difference between cross-ethnic nominations and Roma—Roma nominations
are not directly modelled in our analysis. In Tables 2 and 3, nominations between non-
Roma represent the reference category, but differences between any other categories
can also be calculated with additional Wald-tests. Therefore, we calculated Wald-tests
to see whether non-Roma—Roma and Roma-non-Roma nominations are more likely
than nominations between Roma students. The results of the tests show that contrary to
our expectations, Roma students are more likely to report that they are bullied by
classmates they perceive as Roma, than by classmates they perceive as non-Roma (1.12,
p<0.01, Model 2B; 0.89, p<0.05, Model 2C). From the perspective of the bullies,
however, Roma-non-Roma nominations are not significantly more likely, than Roma—
Roma nominations (0.27, p=0.10, Model 1B; 0.32, p=0.08, Model 1C). Based on the
results of the Wald-test, non-Roma—Roma nominations are not significantly more likely
than nominations between Roma students in any of our models (0.08, p=0.37, Model
1B; 0.07, p=0.55, Model 1C; 0.33, p= 0.41, Model 2B; -0.13, p=0.79, Model 2C).
Similarly, self-declared ethnicity does not show a significant relationship with bullying
controlling for the other parameters included in our analysis.

We also expected that minority students are more likely to be bullied by
majority peers than majority students by minority peers (Hypothesis 2). In other words,

we expected that from the perspective of the bullies, non-Roma—Roma nominations are
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more likely than Roma—non-Roma nominations, whereas from the perspective of the
victims, Roma—non-Roma nominations are more likely than non-Roma—Roma
nominations. As this difference is not directly modelled in our analysis, we ran
additional Wald-tests to test this assumption. Based on nominations from bullies’
perspective, non-Roma—Roma nominations are not significantly more likely to occur
than Roma-non-Roma nominations (0.17, p=0.35, Model 1B; 0.46, p=0.06, Model 1C).
Based on nominations from victims’ perspective, however, non-Roma students are more
likely to report that they are bullied by classmates they perceive as Roma, than Roma
students to report that they are bullied by classmates they perceive as non-Roma (0.78,
p<0.01, Model 2B; 1.07, p<0.001, Model 2C). Self-declared ethnicity is not
significantly associated with bullying in any of our models.

The conditional odd ratios suggest, moreover, that compared to non-Roma-non-
Roma nominations, Roma students are significantly more likely to report that they are
bullied by peers who are consistently classified as Roma (OR=3.26, p<0.05, Model 2C,
Table 5). In contrast, they are significantly more likely to report that they bully peers
they perceive as Roma, but who do not identify themselves as Roma (OR=1.64, p<0.05,
Model 1C, Table 4).

We assumed that ethnic perceptions play a more important role in bullying
relations than self-identifications (Hypothesis 3). In line with our hypothesis, students’
self-declared ethnicity does not show a significant relationship with bullying in any of
our models controlling for gender, socio-economic status, and structural characteristics
of the networks. Peer perception of ethnicity, however, has a significant effect on
bullying both from the perspectives of bullies and victims, even after controlling for
self-declared ethnicity of pupils (0.42, p<0.05, Model 1B, Table 2; 0.51, p<0.05, Model

1C, Table 2; 0.72, p<0.001, Model 2B, Table 3; 0.75, p<0.01, Model 2C, Table 3).
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Discussion

In this study, we examined whether bullying occurs more likely between students of
different ethnic background than between same-ethnic students (Hypothesis 1), and
whether minority students are more likely to be bullied by majority peers than majority
students by minority peers (Hypothesis 2). We argued that ethnicity is a social
construct; therefore, there can be differences in the ways people classify themselves and
are classified by others. We highlighted the difference between these two aspects of
ethnicity and tested whether ethnic perceptions play a more important role in bullying
relations than ethnic self-identifications (Hypothesis 3). Our findings do not
unequivocally support the first two hypotheses but are in line with the third hypothesis.
We have found that while students’ self-declared ethnicity is not significantly
associated with the likelihood of bullying, perceptions about the classmates’ ethnicity
show a relationship with bullying. Our results suggest that students perceived as Roma
are significantly more likely to be nominated both as victims and bullies by their peers
than students perceived as non-Roma. More specifically, non-Roma students are more
likely to report that they bully peers they perceive as Roma and that they are bullied by
peers they perceive as Roma, than bullying peers and being bullied by peers they
perceive as non-Roma. Roma students are also more likely to report that they are bullied
by classmates they perceive as Roma, than by classmates they perceive as non-Roma.
However, it is important to emphasize that while it is more likely that non-Roma
students report bullying peers and being bullied by peers they perceive as Roma
compared to classmates they perceive as non-Roma, self-declared Roma students do not
report bullying peers and being bullied by non-Roma peers more likely, than non-Roma

students do. This can be due to the discrepancies between self-identifications and
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perceptions: being involved in bullying can increase the likelihood that someone is
perceived as Roma by others.

We have also found that Roma students are likely to report that they bully peers
they perceive as Roma, but who do not identify themselves as Roma. This findings is in
line with Boda and Néray’s (2015) results who have found that Roma students tended to
exclude those classmates whom they perceived as Roma, but who, at the same time,
identified themselves with the Hungarian group. These findings suggest that not only
interethnic relations are relevant to study but minority students’ relations towards peers
with inconsistent ethnic classification is also an important issue for future research.

Another interesting finding of our research is that students were more likely to
report that they bully others, than to report being bullied by others. Previous studies
comparing self-reports on bullying and victimization have mostly found the opposite
tendency: students were more likely to report being victimized (Faris & Felmlee, 2014;
Salmivalli, Lagerspetz, Bjorkqvist, Osterman, & Kaukialnen, 1996; Tolsma et al., 2013;
Veenstra et al., 2007). A possible explanation might be that there are cultural
differences in the inclination of admitting victimization and bullying behaviour. To test
these assumptions further research is needed in Hungarian schools. In line with our
findings, however, another study conducted in 186 Hungarian primary and secondary
school classes have also shown that students were more likely to report being aggressive
towards other students than being victims of others’ aggressive behaviour (Hajdu &
Saska, 2009). The largest difference between the admitted victimization and aggressive
behaviour was found in vocational schools, and the smallest difference was found in
grammar schools. As the social status of students is, on average, the lowest in
vocational schools and the highest in grammar schools, these findings suggest that there

might be an association between social status and attitudes towards aggression and
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bullying. Our sample overrepresented students from low status families that might
explain students’ inclination to more frequently report bullying others than being
victimized.

Finally, some limitations of our study need to be considered. First, we analysed
data from Roma and non-Roma Hungarian secondary school students. The situation of
Roma minority differs in several aspects from the situation of other minorities and
immigrant groups in Hungary or in other countries. Contrary to immigrants, the Roma
people were born in Hungary, are Hungarian citizens and most of them (including those
in our sample) speak Hungarian as mother tongue (Hungarian Central Statistical Office,
2011). The ethnic self-identification and perception of these people may be
considerably different from those of people born outside of their host country or living
in an immigrant family. Moreover, surveys indicate that from all minority groups,
including historical minorities as well as immigrants, the Roma have to face the
strongest discrimination and prejudice in Hungary (Bernat, Juhasz, Krekd, & Molnar,
2012). Thus, ethnicity may be more salient in social interactions if Roma people are
involved, compared with members of other minorities. For these reasons, our findings
may not be generalizable to other minorities inside and outside of Hungary. However,
we think that the inclusion of peer perception of ethnicity would yield interesting results
in other social settings as well.

Furthermore, the student population in the selected schools does not represent
the Roma student population in Hungary. Large regional differences exist in the history,
cultural characteristics, assimilation processes, and socio-economic status of the
different Roma groups (Kemény, Janky, & Lengyel, 2004). Interethnic bullying and
classification processes might therefore show different patterns in other areas in

Hungary than in the sample of the study.
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Second, we measured bullying and victimization with four different items in our
questionnaire. There are several forms of bullying, however, that were not included in
our questionnaire (e.g. social exclusion, cyberbullying). It would have also been
possible to ask students whom they bully, leaving the interpretation of the word
‘bullying’ to students, or indicating some examples to help to answer the question.
Further work is needed to check how robust our findings are, using different measures
of bullying behaviour.

Third, the questionnaire did not contain any questions with regard to ethnic
bullying. Students were not asked whether they are bullied by others explicitly because
of their ethnic background (experiencing racist name calling, for instance). We think,
however, that by examining bullying in general among students we were able to unravel
mechanisms underlying interethnic relations that might not be explicitly expressed in
the community.

Despite these limitations, our study offers a unique contribution to research on
bullying. Our data provided a unique opportunity to analyse the effect of peer
perceptions of classmates’ ethnicity on bullying behaviour in secondary schools. Our
findings suggest that future studies should indeed focus more on ethnic perceptions
when examining interethnic relations. A major advantage of the employed social
network analysis is that we had the possibility to analyse interethnic bullying without
explicitly ask students about their attitudes and prejudice. Thus, we were able to avoid

potential bias due to social desirability.
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Table 1. Descriptive statistics of bullying and victimization among non-Roma, Roma,

boys, and girls.

Total Non-Roma
Mean SD Mean SD

Roma Girls Boys
Mean SD Mean SD Mean SD

Self-reported bullying
(bullying outdegree)
Nominated bullying
(victimization indegree)

Self-reported victimization

(victimization outdegree)
Nominated victimization
(bullying indegree)

1.73 263 161 251
1.08 1.34 0.98 1.31
1.08 197 1.18 2.06
172 180 1.72 1.82

199 286 1.78 256 1.65 2.75
129 137 108 140 1.07 1.24
085 1.73 1.18 2.01 0.93 1.90
171 176 156 181 197 1.76

Note: Difference in group means between Roma and non-Roma students is only significant for nominated

bullying (p<0.05). Difference in group means between girls and boys is only significant for nominated

victimization (p<0.05). N=347
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Table 2. Meta-analysis of exponential random graph models based on bullies’ nominations.

Self-Reported Bullying

Networks Model 1A Model 1B Model 1C

Est, SE 95 % ClI Est, SE 95 % ClI Est, SE 95 % ClI N
Structural parameters
Arc -4.749 0.221 *** -5182 -4.316 | -4.815 0.196 *** -5199 -4.431| -4.782 0.203 *** -5.180 -4.384| 12
Reciprocity 1.213 0.342 *** 0.543 1.883| 1.204 0.339 *** 0.540 1.868 | 1.208 0.334 *** (0.553 1.863 2
In-ties spread (AinS) 0.462 0.123 *** 0.221 0.703| 0.463 0.120 *** 0.228 0.698 | 0.453 0.126 *** (.206 0.700| 12
Out-ties spread (AoutS) 1.040 0.130 *** 0.785 1.295| 1.014 0.136 *** 0.747 1.281| 1.015 0.138 *** (0.745 1.285| 12
Shared in-ties (A2P-D) 0.173 0.017 *** 0.140 0.206| 0.169 0.016 *** 0.138 0.200| 0.172 0.017 *** 0.139 0.205| 12
Shared out-ties (A2P-U) 0.148 0.047 ** 0.056 0.240| 0.173 0.045 *** 0.085 0.261| 0.143 0.052 ** 0.041 0.245| 12
Roma ethnicity
Roma Sender 0.062 0.136 -0.205 0.329| 0.088 0.122 -0.151 0.327| 0.077 0.126 -0.170 0.324| 12
Roma Receiver (self-declared) -0.017 0.202 -0.413 0.379 -0.283 0.222 -0.718 0.152| 12
Roma Sender*Receiver (self-
declared) -0.170 0.366 -0.887 0.547 0.059 0.368 -0.662 0.780 9
Roma Receiver (peer perceived) 0.418 0.169 * 0.087 0.749| 0.514 0.244 * 0.036 0.992| 12
Roma Sender*Receiver (peer
perceived) -0.142 0.329 -0.787 0.503 | -0.096 0.577 -1.227 1.035 7
Control variables
Boy Sender -0.828 0.157 *** -1.136 -0.520 | -0.803 0.151 *** -1.099 -0.507 | -0.809 0.162 *** -1.127 -0.491| 10
Boy Receiver -0.440 0.128 *** -0.691 -0.189 | -0.412 0.126 ** -0.659 -0.165| -0.419 0.128 *** -0.670 -0.168| 11
Boy Sender*Receiver 1.645 0.397 *** (0.867 2.423| 1.637 0.417 *** 0.820 2.454| 1.616 0.431 *** (.771 2.461 8
SES Sender 0.072 0.039 -0.004 0.148| 0.068 0.040 -0.010 0.146 | 0.074 0.041 -0.006 0.154| 12
SES Receiver 0.082 0.139 -0.190 0.354| 0.101 0.099 -0.093 0.295| 0.086 0.138 -0.184 0.356| 12
SES Difference 0.065 0.064 -0.060 0.190| 0.049 0.063 -0.074 0.172| 0.070 0.066 -0.059 0.199| 12

Note: In Model 1A, students’ self-declared ethnicity was included; in Model 1B, dyadic peer nominations representing peers’ perceptions of their classmates’ ethnicity were

used. In Model 1C, both self-identification and peers’ perceptions were taken into account. *p<0.05, **p<0.01, ***p<0.001. N= 347
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Table 3. Meta-analysis of exponential random graph models based on victims’ nominations.

Self-Reported Victimization

Networks Model 2A Model 2B Model 2C

Est, SE 95 % Cl Est, SE 95 % ClI Est, SE 95 % ClI N
Structural parameters
Arc -4.621 0.179 *** -4.972 -4.270| -4.701 0.199 *** .5091 4311 | -4.699 0.223 *** 5136  -4.262| 12
Reciprocity 1.239 0.451 ** 0.355 2.123| 1.279 0.464 ** (0.370 2.188| 1.309 0.464 **  0.400 2.218 4
In-ties spread (AinS) 0.402 0.168 * 0.073 0.731| 0.519 0.163 ** 0.200 0.838| 0.447 0.166 **  0.122 0.772| 12
Out-ties spread (AoutS) 1.079 0.140 ***  0.805 1.353| 1.086 0.139 *** (.814 1.358| 1.098 0.142 ***  0.820 1.376| 12
Shared in-ties (A2P-D) 0.174 0.024 *** 0.127 0.221| 0.171 0.025 *** 0.122 0.220| 0.161 0.028 ***  0.106 0.216| 11
Shared out-ties (A2P-U) 0.201 0.050 *** 0.103 0.299| 0.177 0.057 ** 0.065 0.289| 0.181 0.057 **  0.069 0.293| 11
Roma ethnicity
Roma Sender -0.198 0.150 -0.492 0.096 | -0.097 0.129 -0.350 0.156 | -0.256 0.163 -0.575 0.063| 12
Roma Receiver (self-declared) 0.192 0.311 -0.418 0.802 -0.216 0.303 -0.810 0.378| 12
Roma Sender*Receiver (self-
declared) 0.586 0.360 -0.120 1.292 0.838 0.436 -0.017 1.693 9
Roma Receiver (peer perceived) 0.720 0.203 *** 0.322 1.118| 0.751 0.237 **  0.286 1216 12
Roma Sender*Receiver (peer
perceived) (® 0.666 0.626 -0.561 1.893| 0.065 0.821 -1.544 1674|
Control variables
Boy Sender -0.569 0.158 *** -0.879 -0.259 | -0.585 0.164 *** -0.906 -0.264 | -0.564 0.161 *** -0.880  -0.248| 11
Boy Receiver -0.539 0.287 -1.102 0.024 | -0.560 0.283 -1.115 -0.005 | -0.507 0.281 -1.058 0.044| 10
Boy Sender*Receiver 1.781 0.412 *** 0.973 2.589| 1.761 0.380 *** 1.016 2506 | 1.761 0.376 ***  1.024 2.498 8
SES Sender 0.142 0.102 -0.058 0.342| 0.183 0.113 -0.038 0.404| 0.169 0.115 -0.056 0.394| 12
SES Receiver 0.184 0.099 -0.010 0.378| 0.184 0.095 -0.002 0.370| 0.200 0.108 -0.012 0412| 12
SES Difference -0.083 0.097 -0.273 0.107 | -0.084 0.090 -0.260 0.092 | -0.069 0.097 -0.259 0.121| 12

Note: In Model 2A, students’ self-declared ethnicity was included; in Model 2B, dyadic peer nominations representing peers’ perceptions of their classmates’ ethnicity were

used. In Model 2C, both self-identification and peers’ perceptions were taken into account. *p<0.05, **p<0.01, ***p<0.001. N=347
p p
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Table 4. The effect of ethnicity on bullying based on bullies’ nominations.

Receiver's ethnicity

Sender's
ethnicity Non-Roma Roma
Model 1A Non-Roma 1,000 0,983
Roma 1,064 0,883
Model 1B Non-Roma 1,000 1,519*
Roma 1,092 1,438**
"consistent" Roma
(both perceived Only self-declared Only perceived
Non-Roma and self-declared) Roma Roma
Model 1C  Non-Roma 1,000 1,261 0,754 1,673*
Roma 1,080 1,312 0,864 1,641*

Conditional odds ratios are presented, reference category: non-Roma—non-Roma nominations. *p<0.05,

**p<0.01, ***p<0.001. N=347
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Table 5. The effect of ethnicity on bullying based on victims’ nominations.

Receiver's ethnicity

Sender's
ethnicity Non-Roma Roma
Model 2A° Non-Roma 1,000 1,212
Roma 0,821 1,786
Model 2B Non-Roma 1,000 2,055%**
Roma 0,908 3,631***
"consistent" Roma
(both perceived Only self-declared Only perceived
Non-Roma and self-declared) Roma Roma
Model 2C  Non-Roma 1,000 1,706** 0,805 2,118**
Roma 0,774 3,258* 1,442 1,749

Conditional odds ratios are presented, reference category: non-Roma—non-Roma nominations. *p<0.05,

**p<0.01, ***p<0.001. N=347
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Supplementary Materials

Measures

Dependent variables: Bullying and victimization

In Hungarian, the term bullying does not have an unequivocal translation; therefore, we decided
to measure the various aspects of bullying behaviour with different questions, and then we
combined them. The combination of the different forms of bullying into one variable had both
theoretical and methodological reasons. From a theoretical point of view, our purpose was to
examine students’ experience of bullying in general, rather than to concentrate on the specific
subtypes of bullying behaviour. Moreover, we argue that bullying relations of students might
be characterized by network processes, which means that the occurrence of a bullying relation
between two students depends on other bullying ties in the classroom. Students, however, do

not necessarily choose the same type of bullying other classmates do.

From a methodological point of view, sparse networks might encounter convergence problems
during the estimation process of the exponential random graph models. Networks created solely
on fighting and humiliation data proved to be too sparse to be analysed separately. For these
reasons, we estimate models only for the combined networks. However, we present descriptive
statistics of the single networks as well as of the combined networks separately in Tables S1
and S2.
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Table S1. Descriptive statistics of the different types of bullying networks

Bullies as nominators

Victims as nominators

ossiping ocking umiliating eating ombine ossiping ocking umiliating eating ombine
Gossipi Mocki Humiliati Beati Combined | Gossipi Mocki Humiliati Beati Combined
Total number of 289 271 102 77 598 195 176 110 17 374
nominations

Average density over all 2.97% 2.99% 1.09% 0.84% 6.38% 2.09% 1.86% 1.13% 0.17% 3.98%
classrooms (SD) (1.38%)  (1.68%) (0.67%) (0.96) (2.37%) | (0.78%)  (0.98%) (0.53%) (0.18%) (1.29%)
Reciprocity over all 1.97% 3.04% 1.28% 3.82% 6.67% 6.48% 2.12% 1.67% 14.29% 6.26%
classrooms (SD) (4.23)  (4.48%) (3.05%) (8.01%) (4.85%) | (8.11%)  (4.04%) (5.77%)  (37.80%) (5.48%)
Average in-/outdegree 0.83 0.78 0.29 0.22 1.72 0.56 0.51 0.32 0.05 1.08
Standard deviation 123 1.09 0.60 0.58 1.80 0.87 0.88 0.67 0.22 134
indegree

Standard deviation 1.73 1.75 0.76 0.91 2.63 1.47 1.36 0.94 0.32 1.97
outdegree

Average indegree among 0.70 0.93 0.49 0.44

Roma (SD) (0.93) (1.08) 0.28(0.54) 0.29 (0.61) 1.71(1.58) (0.82) 0.77) 0.26 (0.58) 0.05 (0.22) 0.98 (1.17)
Average outdegree 0.92 0.96 0.68 0.60

among Roma (SD) (L.71) (2.25) 0.43(0.74) 0.18(0.50) 1.95 (2.81) (1.66) (L51) 0.31(0.86) 0.07 (0.39) 1.39 (2.16)
Average indegree among 0.88 0.73 0.59 0.53

hon-Roma (SD) (1.33) (1.09) 0.30 (0.63) 0.20(0.57) 1.73(1.88) (0.89) 0.93) 0.34 (0.70)  0.05(0.21) 1.12 (1.39)
Average outdegree 0.80 0.71 0.52 0.47

among non-Roma (SD) (1.73) (1.52) 0.27(0.77) 0.24(1.02) 1.64(2.55) (1.39) (1.30) 0.32(0.97) 0.04 (0.29) 0.96 (1.88)




Table S2. Proportion of inter- and intra-ethnic relations in the different types of bullying networks

Gossiping

Bullies as nominators

Mocking Humiliating

Beating

Combined

Victims as nominators
Gossiping  Mocking Humiliating

Beating

Combined

Based on receiver’s self-
declared ethnicity

Non-Roma = non-Roma
nominations

Roma - Roma
nominations
Intra-ethnic
nominations
Non-Roma = Roma
nominations

Roma = non-Roma
nominations
Inter-ethnic
nominations

49.48

6.23

55.71

23.53

20.76

44.29

44.28 42.16

17.34 10.78
61.62 52.94
11.44 15.69
26.94 31.37

38.38 47.06

50.65

18.18

68.83

6.49

24.68

31.17

45.99

12.88

58.86

18.06

23.08

41.14

50.26

7.18

57.44

27.69

14.87

42.56

51.70

15.34

67.05

27.27

5.68

32.95

59.09

4.55

63.64

24.55

11.82

36.36

41.18

29.41

70.59

11.76

17.65

29.41

50.27

12.03

62.30

25.13

12.57

37.70

Based on peer
perceptions of receivers’
ethnicity

Non-Roma = non-Roma
nominations

Roma - Roma
nominations
Intra-ethnic
nominations
Non-Roma = Roma
nominations

Roma = non-Roma
nominations
Inter-ethnic
nominations

55.71

4.50

60.21

17.30

22.49

39.79

49.45 42.16
9.96 8.82
59.41 50.98
6.27 15.69
34.32 33.33

40.59 49.02

46.75

11.69

58.44

10.39

31.17

41.56

52.34

8.70

61.04

11.71

27.26

38.96

60.51

5.13

65.64

17.44

16.92

34.36

61.36

13.64

75.00

17.61

7.39

25.00

64.55

4.55

69.09

19.09

11.82

30.91

35.29

23.53

58.82

17.65

23.53

41.18

59.63

9.89

69.52

15.78

14.71

30.48
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Structural effects

Previous studies revealed several characteristics of tie formation in bullying networks of school
classes. Besides the afore-mentioned attribute effects, we aimed to control for these structural
effects in our models.

Some bullies report to harass the same victims and some bullies are nominated as bullies by the
same victims. Similarly, some victims report to be bullied by the same classmates and some
victims are nominated to be harassed by the same bullies (Huitsing et al. 2014; Huitsing et al.
2012; Huitsing and Veenstra 2012). These tendencies are represented by the ‘shared in-ties’
and ‘shared out-ties’ parameters in the models.

The ‘out-ties spread’ and ‘in-ties spread’ parameters model that some students report to be and
are nominated more frequently as victims or bullies than others. These parameters are also
included in the models to take into account the differences in the number of ties sent and
received in the bullying and victimization networks. Table S3 shows the description and
graphical representation of the structural parameters included in the ERG models.

Table S4 presents the parameters measuring the effects of receiver’s self-declared and perceived

ethnicity in the ERG models
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Table S3. Description and graphical representation of the structural parameters included in the ERG

models

Parameter MPNet name Description Graphical representation
Arc arc Occurrence of nominations i C
Reciprocity reciprocity Occurrence of reciprocated ties 2 :
In-ties spread A-in-S Dispersion of in-ties distribution %
Out-ties spread A-out-S Dispersion of out-ties distribution % i
Shared in-ties A2P-D Structural equivalence based on

in-ties (being nominated by the %@

same students)
Shared out-ties A2P-U Structural equivalence based on

out-ties (nominating the same éb()

students)

Table S4. Parameters measuring the effects of receiver’s self-declared and perceived ethnicity in the ERG

models
Self-declared ethnicity of Perceived ethnicity of receiver
receiver
Reference 0 0 0 0
category Non-Roma ——=> Non-Roma O—O Non-Roma —— Non-Roma O—O
Roma 1 0 1 0
Sender Roma —> Non-Roma o Roma —> Non-Roma o
Roma 0 1 0 1
Receiver Non-Roma — > Roma ()—@ | Non-Roma — > Roma O
Roma 1 1 1 1
Interaction Roma > Roma [ - Roma ———> Roma o—0
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Treatment of missing data

Bullying and victimization. As incoming nominations (in-ties) of students who were missing in
the second wave (13.0%) are known from their classmates’ nominations, outgoing nominations
(out-ties) of these students were imputed, using data from the first and third waves. If there
were valid answers in both waves, we calculated the mean of the two values. Means higher than
0.5 were recoded into 1, means less than or equal to 0.5 were recoded into 0. If any of the first
or third wave data were missing, outgoing nomination data were imputed using that wave in
which we had valid answers (Boda and Néray 2015).

Self-declared ethnicity. Missing second-wave data on students’ self-declared ethnicity (14.7%)
were imputed using data from the other waves. As some students tended to change their self-
declared ethnicity between the Roma and non-Roma categories from one wave to the next
(2.88%, 2.31% and 0.29% between the consecutive waves, respectively), missing cases were
imputed according to the following procedure. First, data from the other waves were imputed
for those students who identified themselves as Roma or non-Roma in any other wave, and did
not report belonging to the other ethnicity in another wave. For one student, who indicated to
be Roma in the first wave and Hungarian in the third, we imputed the data from the first wave
because it was much closer in time to the second wave. Second, if data on students’ self-
declared ethnicity were not available in other waves (2.9%), we calculated the ratio of
classmates who classified these students as Roma in the second wave, as this proved to be a
good predictor of self-declared ethnicity. If the ratio was greater than 50% (one student
belonged to this category with 56%), students were recoded as Roma; if the ratio was less than
50% (actual values ranging from 0% to 9%), students were recoded as non-Roma.

Perceived ethnicity. As incoming nominations (in-ties) of students who were missing in the
second wave (13.0%) are known from their classmates’ nominations, outgoing nominations
(out-ties) of these students were imputed in the same way as the data on bullying described
above.

Control variables. Missing second-wave data on mother’s education (12.1%) and number of
books (12.4%) were imputed, using data from the other waves. For those cases where
imputation could not be implemented and CATPCA scores could not be calculated (4.9%), we
imputed the missing SES scores using regression imputation method. We estimated SES scores
using the mean of SES in the classroom and students’ self-declared ethnicity as explanatory

variables.

Analytical Strategy
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We analysed our data using exponential random graph models (Lusher, Koskinen, and Robbins
2013; Robins et al. 2007), which provide statistical models for social networks. Standard
statistical methods (e.g., logistic regression) assume independence among actors and ties;
therefore, they cannot model network dependencies. ERGMs explicitly model the dependence
among ties by conditioning the likelihood of the presence of a tie on the presence or absence of
other ties in the network (Lusher, Koskinen, and Robbins 2013).

Several underlying social mechanisms (e.g., reciprocity, transitivity, homophily) structure the
formation of ties between actors in social networks. These processes create local patterns of
ties. Such local structures include dyad-based, triad-based, and higher-order level network
configurations, which are represented by the parameters of the model. An ERGM allows us to
make inferences about whether the analysed network comprises significantly more or less of
the configurations of interest than we would expect by chance. During a simulation process, the
model estimates the effects of included parameters on the probability that a tie exists (Lusher,
Koskinen, and Robbins 2013).

We found ERGMs suitable to examine bullying among students of different ethnic background,
because previous studies indicated that bullying nominations among a set of actors constitute
social networks characterized by certain typical mechanisms of tie formation (Huitsing and
Veenstra 2012; Huitsing et al. 2012; Huitsing et al. 2014). The effect of ethnicity might be
overestimated if we used other type of models which do not control for endogenous structural
network processes.

Model specification

To estimate our ERG models, we used the MPNet program (Wang et al. 2014), available at

www.sna.unimelb.edu.au/PNet. MPNet estimates the parameters via Monte Carlo maximum
likelihood methods (Snijders 2002). The estimation procedure converges if the simulated
networks are similar enough to the observed graph, which is expressed by a t-ratio. The model
converges if the absolute value of the t-ratio is less than 0.1 for all parameters included in the
model. The sample autocorrelation factor (SACF) of the statistics can be tolerated if its absolute
value does not exceed 0.4 (Lusher, Koskinen, and Robbins 2013).

After convergence is reached, the Goodness of Fit (GOF) measures of the models are assessed.
Through a simulation process, the GOF procedure shows how the estimated model describes
characteristics of the networks that were not explicitly modelled with the included
configurations. GOF of a configuration can be regarded as acceptable if the difference between

the observed value and the mean over the simulated sample of graphs, divided by the standard
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deviation (the GOF t-ratio), is not higher than 2 in absolute value (Lusher, Koskinen, and
Robbins 2013).

The estimation procedure was similar as described by Huitsing et al. (2012). We aimed to find
a relatively low number of configurations that represent the structure of bullying networks in
all of our classes. We estimated ERG models with the configurations described before for each
class separately. After convergence was reached for all classes, we checked whether the sample
autocorrelation factors were less than 0.4 and assessed the GOF statistics of the models. If
SACF exceeded 0.4, we increased the multiplication factor (Lusher, Koskinen, and Robbins
2013). If GOF procedure yielded t-ratios higher than 2, we included other parameters to reach
a better fit of the model. Those parameters that proved to be nonsignificant in the majority of
the classes were removed from the analysis if the models converged and GOF statistics were
satisfactory without them as well. Finally, our models consisted of almost the same parameters
for all classes. We meta-analysed the parameters and the standard errors of the separate models
based on the procedure described by Snijders and Baerveldt (2003). We tested whether the
values of the parameters significantly differed from 0, indicating general tendencies in the
networks.

For each class, all of our models converged for every parameters based on the convergence
criterion (t-ratio < |0.1|). For each parameter, moreover, the value of the sample auto-correlation
factor was lower than 0.4. For almost all included parameters, the value of the GOF t-ratio was
below 0.1, and it was below 0.12 for all of them. For almost all non-included parameters, the
value of the GOF t-ratio was below 2, and it was below 2.8 for all of them. Occasionally,
however, higher values than 2 are tolerable (Lusher, Koskinen, and Robbins 2013).

In MPNet, those parameters that are not present in our observed networks cannot be included
and estimated in the ERG models. In some networks, therefore, some attribute-based
parameters have been removed from the models. In those classes, where there were no
nominations between boys, for instance, the boy interaction parameter could not be estimated.
In 2 and 4 classes (in Model 1 and 2, respectively), the ‘reciprocity’ parameter had to be
included to achieve acceptable Goodness of Fit statistics. In the victimization models, the
shared in-ties and shared out-ties parameters were left out from the model in one class, because
including them caused convergence problems.

Results

Structural parameters and control variables in the exponential random graph models
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The negative arc parameter reflects the low density of the bullying networks. All other structural
parameters included in the models are consistently significantly positive in the different types
of models. The positive in-ties spread and out-ties spread parameters indicate that some students
are more frequently bullied than their peers, and some students bully more peers than other
classmates. The positive shared in-ties and shared out-ties parameters represent that some
victims are harassed by the same bullies. The reciprocity parameter had to be included in some
classes to obtain a better fit of the model, and in these classes, students tend to reciprocate
bullying nominations. In other classes, however, the percentage of mutual nominations was
low, in some classes even zero.

Examining the control variables, socio-economic status does not have a significant effect on
bullying in our models. This is probably because the sample is quite homogeneous in terms of
SES; mostly students from relatively low social backgrounds go to these school classes. Gender,
however, plays a significant role in bullying nominations. From the perspective of both the
bullies and the victims, the odds of a tie from a boy towards a girl is significantly lower, than
that of between two girls. It is also less likely that girls report to bully boys than they report to
bully other girls. In Model A based on bullies nominations, ties between boys occur

significantly more likely than ties between girls (see Table S8 for details).
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Table S5. Descriptive statistics of the sample

Non-Roma Roma Total
N 239 108 347
boy 43.1% 30.6% 39.2%
Roma peer perception (standardized indegree)
mean 0.02 0.43 0.15
SD 0.05 0.29 0.25
minimum 0.00 0.00 0.00
maximum 0.50 0.92 0.92
mother's highest education
fewer than 8 years of primary school 0.9% 10.8% 3.9%
primary school 16.6% 53.9% 28.1%
vocational school 41.5% 23.5% 36.0%
secondary technical school 17.5% 4.9% 13.6%
secondary grammar school 10.0% 5.9% 8.8%
college (BA) 12.2% 1.0% 8.8%
university (MA) 1.3% 0.0% 0.9%
number of books at home
0-10 books 12.0% 34.3% 18.9%
11-25 books 10.7% 29.5% 16.5%
26-100 books 32.5% 21.9% 29.2%
101-200 books 24.8% 9.5% 20.1%
201-500 books 11.5% 1.9% 8.6%
more than 500 books 8.5% 2.9% 6.8%

Chi-squared tests showed statistically significant differences between the two ethnic groups for all nominal
variables (p<0.001 for mother’s highest education and number of books at home, p<0.05 for gender). Mann-
Whitney test showed statistically significant differences between the two ethnic groups for the variable measuring

Roma peer perceptions (p<0.001).
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Table S6. Meta analysis of the exponential random graph models based on bullies’ nominations

Self-Reported Bullying

Networks Model 1A Model 1B Model 1C

Est, SE c Q Est, SE c Q Est, SE c Q N
Structural parameters
Arc -4.749 0.221 *** 0.490 13.617 4.815 0.196 *** (.397 12.257 -4.782 0.203 *** 0.382 11.198 12
Reciprocity 1.213 0.342 *** 0.087 1.033 1.204 0.339 *** 0.028 1.004 1.208 0.334 *** 0.080 1.029 2
In-ties spread (AinS) 0.462 0.123 *** 0,000 11.238 0.463 0.120 *** 0.000 11.297 0.453 0.126 *** 0.000 11.163 12
Out-ties spread (AoutS) 1.040 0.130 *** 0.203 14.134 1.014 0.136 *** 0.244 15.380 1.015 0.138 *** 0.245 15.066 12
Shared in-ties (A2P-D) 0.173 0.017 *** 0.000 12.543 0.169 0.016 *** 0.000 13.607 0.172 0.017 *** 0.000 12.718 12
Shared out-ties (A2P-U) 0.148 0.047 ** 0.090 23.701 *|0.173 0.045 *** (.086 25.039 **| 0.143 0.052 ** 0.110 23119 *| 12
Roma ethnicity
Roma Sender 0.062 0.136 0.291 12.872 0.088 0.122 0.285 12.290 0.077 0.126 0.238 12.906 12
Roma Receiver (self-declared) | -0.017 0.202 0.479 16.807 -0.283 0.222 0.480 17.351 12
Roma Sender*Receiver (self-
declared) -0.170 0.366 0.708 12.167 0.059 0.368 0.423 14.021 9
Roma Receiver (peer perceived) 0.418 0.169 * 0.000 11.955 0.514 0.244 * 0.415 13.613 12
Roma Sender*Receiver (peer -
perceived) 0.142 0.329 0.000 9.206 -0.096 0.577 0.782 10.858 7
Control variables
Boy Sender -0.828 0.157 *** 0.155 10.259 0.803 0.151 *** 0.121 10.417 -0.809 0.162 **= 0.175 10.613 10
Boy Receiver -0.440 0.128 *** 0.000 8.107 0.412 0.126 ** 0.000 7.314 -0.419 0.128 **= 0.000 9.213 11
Boy Sender*Receiver 1.645 0.397 *** 0.833 12.256 1.637 0.417 *** 0912 12.973 1.616 0.431 *** 0.947 13.965 8
SES Sender 0.072 0.039 0.000 7.444 0.068 0.040 0.000 7.461 0.074 0.041 0.000 7.212 12
SES Receiver 0.082 0.139 0.416 29.858 **[0.101 0.099 0.268 19.294 0.086 0.138 0.407 27.895 **| 12
SES Difference 0.065 0.064 0.035 12.607 0.049 0.063 0.000 10.328 0.070 0.066 0.027 11.342 12

Note: Estimated parameters, estimated standard errors, estimated between-classroom standard deviations, test statistics of between-classroom difference, number of

classrooms. *p<0.05, **p<0.01, ***p<0.001
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Table S7. Meta analysis of the exponential random graph models based on victims’ nominations

Self-Reported Victimization

Networks Model 2A Model 2B Model 2C

Est, SE c Est, SE c Q Est, SE c Q N
Structural parameters
Arc -4.621 0.179 *** (0.093 11.621 | -4.701 0.199 *** (.299 11.623 | -4.699 0.223 *** 0.410 12.653 12
Reciprocity 1.239 0451 ** 0.359 3.468 | 1.279 0.464 ** 0.471 3.499 | 1.309 0.464 ** 0.445 3.701 4
In-ties spread (AinS) 0.402 0.168 * 0.000 4.229| 0.519 0.163 ** 0.000 7.820| 0.447 0.166 ** 0.000 5.050 12
Out-ties spread (AoutS) 1.079 0.140 *** 0.077 11.108 | 1.086 0.139 *** (.000 9.876 | 1.098 0.142 *** 0.000 9.463 12
Shared in-ties (A2P-D) 0.174 0.024 *** 0.000 6.737| 0.171 0.025 *** 0.000 7.203| 0.161 0.028 *** 0.000 6.541| 11
Shared out-ties (A2P-U) 0.201 0.050 *** 0.000 9.966| 0.177 0.057 ** 0.000 11.064 | 0.181 0.057 ** 0.000 10.623| 11
Roma ethnicity
Roma Sender -0.198 0.150 0.000 7.002 | -0.097 0.129 0.090 9.711 -0.256 0.163 0.000 8.971| 12
Roma Receiver (self-declared) 0.192 0.311 0.820 16.904 -0.216 0.303 0.673 15190 12
Roma Sender*Receiver (self-
declared) 0.586 0.360 0.000 7.472 0.838 0.436 0.000 4.107 9
Roma Receiver (peer perceived) 0.720 0.203 *** (.000 12.935| 0.751 0.237 ** 0.000 10.601| 12
Roma Sender*Receiver (peer
perceived) 0.666 0.626 1.331 14.836| 0.065 0.821 1.666 12.448| 10
Control variables
Boy Sender -0.569 0.158 *** (.000 12.192 | -0.585 0.164 *** (.000 9.999 | -0.564 0.161 *** 0.000 11.445 11
Boy Receiver -0.539 0.287 0.635 11.690 | -0.560 0.283 0.618 10.404 | -0.507 0.281 0.596 11.128 10
Boy Sender*Receiver 1.781 0.412 *** 0.474 6.422| 1.761 0.380 *** (.278 4876 | 1.761 0.376 *** (0.000 5.784 8
SES Sender 0.142 0.102 0.267 16.096 | 0.183 0.113 0.307 18.284 | 0.169 0.115 0.310 17.458 12
SES Receiver 0.184 0.099 0.140 9.980| 0.184 0.095 0.159 10.743| 0.200 0.108 0.189 10.753| 12
SES Difference -0.083 0.097 0.125 8.288| -0.084 0.090 0.065 8.000| -0.069 0.097 0.105 8.218| 12

Note: Estimated parameters, estimated standard errors, estimated between-classroom standard deviations, test statistics of between-classroom difference, number of classrooms.

*p<0.05, **p<0.01, ***p<0.001
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Table S8. The effect of gender on bullying

Receiver's gender

Based on bullies' Based on victims'
nomination nominations
Sender's gender  girl boy girl boy
Model A girl 1.000 0.644*** 1,000 0.583
boy 0.437*** 1.458* 0.566*** 1.960
Model B girl 1.000 0.662**  1.000 0.571
boy 0.448*** 1525 0.557*** 1.852
Model C  girl 1.000 0.658*** 1.000 0.602
boy 0.445*** 1474 0.569*** 1,994

Conditional odds ratios are presented, reference category: girl-girl nominations. *p<0.05, **p<0.01,
***p<0.001
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