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Social discrimination, defined as the relative preference for intra-ethnic over inter-ethnic relationships,
nter-ethnic relationships
ultilevel p2 model
eighborhood composition
ocial discrimination

was studied in pupils’ networks in Dutch secondary school classes. While native Dutch pupils (ethnic
majority members) mainly named fellow majority members, ethnic minority members reported ties with
as many majority as minority members. Considering the ethnic composition of the classroom, however,
majority members discriminated less than minorities. No strong effect of classroom ethnic composition
on social discrimination was found, whereas neighborhood composition was shown to clearly influ-
ence social discrimination: ethnic minority members were more, and majority members less inclined to

oods
discriminate in neighborh

. Introduction

Social networks in the Netherlands are segregated along eth-
ic lines. Over one-third of the Surinamese born inhabitants of the
etherlands report they predominantly meet members of the own
thnic group in their leisure time. This percentage is even higher for
rst generation immigrants from Turkey (80%) and Morocco (57%).
he percentages for the second generation (24%, 52%, 43%, respec-
ively) show that the children of immigrants are not as isolated from
he native Dutch majority as their parents, but also that the social
ntegration between ethnic minority groups and the native Dutch

ajority is far from complete (Dagevos and Gijsberts, 2007).
The school is often considered crucial in the inter-ethnic inte-

ration of youngsters. Classmates spend a lot of time together, and
ffect each other’s social development considerably (Kassenberg,
002). At school, more than in most leisure contexts, teenagers
re exposed to peers of other origins. Nevertheless, Saharso (1992)
eports that only one-third of the ethnic minority adolescents
ttending a Dutch secondary school, counted one or more native

utch peers among their friends.

The level of inter-ethnic integration at school is the outcome
f two components. First, the ethnic composition of the school
opulation determines a pupil’s opportunities to establish inter-
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group relations through the availability of members of the different
groups. For example, a Moroccan pupil in a classroom dominated
by native Dutch, has more opportunities to befriend native Dutch
peers than a Moroccan pupil in a more ethnically diverse class-
room. In general terms, the opportunity for a member of one group
to establish social relationships with another group, is positively
associated with the relative size of the other group (Blau, 1994).

Secondly, pupils use ethnic background as a criterion in the
social selection among the available peers. We use the term ‘social
discrimination’ to refer to the tendency to favor intra-ethnic rela-
tionships over inter-ethnic relationships, given the availability of
potential relationships. A range of studies has shown that two class-
mates of different ethnic groups are less likely to be friends than
two classmates of the same ethnic group (e.g. Clark and Ayers,
1992; Hallinan, 1982; Hallinan and Smith, 1985, 1989; Hallinan and
Teixeira, 1987; Hallinan and Williams, 1987, 1989; Patchen, 1982;
Rícan, 1996). Teenagers living in the Netherlands are no exception
to this rule (Dors, 1987; Teunissen, 1988; Baerveldt et al., 2004).

The present study on social relations in classrooms aims to shed
more light on teenagers’ inclination to socially discriminate among
their classmates, and, in particular, on how this is affected by the
ethnic composition of their surroundings. We distinguish between
social discrimination by ethnic minorities and the Dutch majority.
Most studies on inter-ethnic relationships only assess discrimina-

tion by majority members, treating ethnic minority members as
passive targets. Fewer studies have focused on social discrimina-
tion by ethnic minority members, and studies focusing on both are
even scarcer (Shelton, 2000). Moreover, we distinguish between
two social contexts that together make up a large part of teenagers’

http://www.sciencedirect.com/science/journal/03788733
http://www.elsevier.com/locate/socnet
mailto:l.vermeij@scp.nl
dx.doi.org/10.1016/j.socnet.2009.06.002
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Table 1
The influence of a larger number of minority members in the classroom and in the neighborhood on social discrimination among classmates. Predictions derived from contact
and competition theory.

Number of minority members in (1) Contact theory (2) Competition theory

Majority members
(1) Classroom – +
(2) Neighborhood 0 +
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inority members
(3) Classroom
(4) Neighborhood

nter-ethnic experience: the classroom and the neighborhood. As
ill be discussed below, the effect of ethnic composition on social

iscrimination may differ between the two contexts. Whereas
any studies focused on either the ethnic composition of the school

ontext (e.g. Hallinan and Smith, 1985; Hallinan and Williams,
989; Joyner and Kao, 2000; Moody, 2001; Vervoort et al., 2008;
uillian and Campbell, 2003), or on the neighborhood context (e.g.
sser, 1986; Giles and Evans, 1986; Kalin, 1996; Oliver and Wong,
003; Quillian, 1995; Taylor, 1998), studies addressing both con-
exts are rare (Patchen, 1982). We attempt to answer the following
esearch question:

What is the effect of the ethnic composition of the classroom
nd of the neighborhood on the tendency of majority and minority
embers to socially discriminate among their classmates?

.1. Social discrimination in context

Two theoretical views serve as guidelines on how the ethnic
omposition of a social context may affect people’s tendency to
ocially discriminate: contact theory and competition theory. Con-
act theory (Allport, 1954; Pettigrew, 1998) considers the perceived
ultural difference between groups. According to this view, nega-
ive inter-group relationships result from prejudices. Contact with

embers of other groups is argued to lead to rectification of these
rejudices, a more positive attitude towards these groups and an
nhanced willingness to choose a member of this group as a friend.
lso when prejudices are not false, and true cultural differences
xist, contact may lead to understanding or adaptation, paving the
ay for satisfactory interaction with members of the other group.

Competition theory stresses the inherently competitive rela-
ions between ethnic groups (Blalock, 1957; Bobo and Hutchings,
996; Quillian, 1995). In this view, inter-group boundaries are
ctively and purposefully constructed and maintained, whether it
s for material purposes or more symbolically, for the construction
nd maintenance of social identity (Tajfel and Turner, 1979). Finding
ut that the out-group is rather like the ingroup, may not be enough
o give up ingroup preferences. Instead, people may be more likely
o discriminate against a similar group than against a group that
s clearly distinguishable from the own group (Jetten et al., 2001).
ccording to this view, experienced threat will enhance discrim-

nation. Threat is likely to be experienced when the other group
cquires the power to threaten the position of the own group.

In translating these two general theoretical viewpoints into
redictions, we distinguish different consequences of the ethnic
omposition of social context depending on the type of context and
n whether ethnic minority or majority members are concerned.
able 1 shows the predicted effects of the number of minority
embers in classrooms and in neighborhoods on social discrimi-

ation in the classroom by ethnic minority and majority teenagers,

espectively.

Starting with contact theory (Table 1, column 1), the general pre-
iction is that people will have more favorable attitudes towards
he members of other groups the more members of these other
roups surround them. However, according to Allport – the most
0 +
0 +

influential advocate of contact theory – contact would have to be
personal to lead to ‘the perception of common interest and common
humanity’ (Allport, 1954, p. 281). Casual and superficial contact, he
argues, would rather enhance hostility, in line with the prediction
of competition theory. In support of this notion, Forbes (1997) con-
cludes in a review, that direct contact between individuals reduces
prejudice, but that studies on large-scale contexts showed that the
presence of out-group members correlates positively with preju-
dice (for evidence in the Dutch context see Coenders, 2001). Since
neighborhoods are large-scale contexts, where inter-group con-
tact is scarce and superficial, contact theory does not predict that
encounters in the neighborhood context decrease discrimination
(rows 2 and 4). Because classrooms are face-to-face groups, enforc-
ing interpersonal contact, contact theory is expected to apply here,
at least to majority members.

Majority members will have a more positive attitude towards
minorities when more minority peers surround them. As a result,
majority members in ethnically mixed classrooms are predicted
to discriminate less in favor of their own group than majorities
with only few minority peers in their immediate environment (row
1). It is tempting to apply the same logic to social discrimina-
tion by minority teenagers, but in this case contact theory appears
less applicable. Because of the overall numerical differences, most
minority members will have had ample exposure to majority mem-
bers, and their classmates will be less crucial for the reduction of
their prejudices. Indeed, Pettigrew and Tropp (2000) concluded
from a meta-analysis that contact had a smaller (diminishing) effect
on prejudices of minority members than on prejudices of major-
ity members. Consequently, the effect of the ethnic composition of
the classroom on social discrimination by minority members are
predicted to be zero (row 3).

Competition theory’s general prediction (Table 1, column 2) is
that people will feel more threatened by and – therefore – less
favorable towards members of other groups the more members
of these other groups surround them. The theory does not offer
a straightforward argument for different effects of classroom and
neighborhood composition. On the one hand, neighborhoods can
offer the presence of an anonymous out-group, which can easily
contribute to a sense of fear. On the other hand, when there are
group conflicts at school, they are often more personal and more
difficult to avoid, which also adds to the threat. Therefore, based on
competition theory, the ethnic composition is expected to increase
social discrimination in both contexts.

Competition theory can also be applied to majority as well as
to minority members, be it for different reasons. It predicts that
majority members will feel threatened more often when the num-
ber of minority members is larger, and consequently, they will
socially discriminate more (rows 1 and 2). However, competition
theory as commonly formulated, seems less applicable to ethnic

minority members (Stephan and Stephan, 2000). Whereas majority
members are used to a position of power, ethnic minority mem-
bers are used to a position in which adjustment is often assumed.
Therefore, an increase of minority members in a classroom may be
more threatening to majority members than an increase of major-
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ty members will be to minority members. Among ethnic minority
embers, a more central component than ‘feeling threatened’ may

e ‘becoming threatening’. According to resource mobilization the-
ry (McCarthy and Zald, 1977), minority members are more likely
o follow a collective strategy when they have more resources.
hese resources strongly depend on their numbers. In support of
his notion, Moghaddam and Perreault (1992) found that minor-
ty members feel less need to adapt when they are a relatively
arge group. Instead of adaptation they choose competition. Con-
equently, following a social competition perspective that includes
he idea of resource mobilization, it can be predicted that minority

embers socially discriminate more when they have more fellow
inority members in their environment (rows 3 and 4).

.2. Statistical analysis of social discrimination in context

Early analyses of ethnic segregation in context were conducted
t the level of the social context, resulting in a measure of social
egregation at the level of the classroom or school (e.g. Dors, 1987;
chofield and Sagar, 1977; Schofield, 1979; Shrum et al., 1988).
hese measures control for availability, but are limited in the sense
hat segregation scores typically do not incorporate individual level
haracteristics other than ethnicity. Neither do they usually dis-
inguish between social discrimination by majority and minority

embers.
Research at the dyadic level has long been problematic because

f the statistical interdependencies that come along with social
etwork data. Hallinan started out ignoring these complexities
sing simple logistic regression (Hallinan and Smith, 1985; Hallinan
nd Teixeira, 1987; Hallinan and Williams, 1989). As a result, the
eported levels of significance are unreliable and probably overes-
imated. In her later studies, (Hallinan and Smith, 1989; Kubitschek
nd Hallinan, 1998) she had an enormous pool of data and was able
o select a much smaller portion of independent dyadic relations.

Baerveldt et al. (2004) used the p2 model to establish the exis-
ence of social discrimination among ethnic groups in Dutch high
chools more thoroughly than before, ruling out several alternative
xplanations for ethnic segregation in social networks. Similarly,
oody (2001) and Quillian and Campbell (2003) used the p* model

Wasserman and Pattison, 1996) to establish parameters of the
et level of social discrimination per school. In these applications
esults of p2 or p* models were obtained separately for each network
nd combined in a meta-analysis.

In the present study, the multilevel p2 model (Zijlstra et al., 2006,
aerveldt et al., 2007) is used, which was developed to analyze
ultiple networks simultaneously (with the same p2 model speci-

cation) while taking into account differences between classroom
etworks which may be explained by classroom characteristics. The
ultilevel p2 model investigates the effect of individual, dyadic, and

etwork characteristics on dyadic outcome probabilities. Modeling
relative) probabilities instead of (absolute) numbers, the p2 model
rovides the possibility to distinguish opportunity (social context)

rom social discrimination effects.
The multilevel p2 model is an extension of the p2 model (Duijn

t al., 2004, Zijlstra et al., 2009). The unit of analysis in the p2 model
s the dyad, i.e. the pair of directed ties (either absent or present)
etween two actors or nodes in the network. A dyad in these data
onsists of two pupils in the same classroom, where both actors are
nce the sender and once the receiver of a tie. The p2 model mod-
ls the probability of a dyadic outcome, taking into account the
ependence between dyads involving the same actors. Therefore,

he p2 model can be viewed as a random effects multinomial logis-
ic regression model with a complex variance structure to account
or the dependence between dyads. Moreover, the p2 model incor-
orates sender and receiver characteristics, such as ethnic group
embership, and dyadic characteristics, such as whether the dyad
rks 31 (2009) 230–239

consists of pupils with the same or different ethnic group member-
ship.

Statistical methods to correctly deal with the problems of inter-
dependency in social networks have only become available recently,
in particular the p2 and p* or exponential family random graph
models (ERGMs, see, e.g. Robins et al., 2007). The main distinc-
tion between p2 and p*/ERGM is that the p*/ERGM approach is
to model the outcome of the complete network using more com-
plex statistics reflecting dependence between actors beyond the
dyad. The p2 model focuses on dyadic outcomes and uses ran-
dom effects for senders and receivers and (multiple) networks to
model further dependence between the ties in a social network
(thus, the p2 model explicitly models reciprocity). The p2 model
and its multilevel extension are implemented in StOCNET (Boer et
al., 2006).

2. Method

2.1. Data and measures

The data consist of complete networks of 86 classrooms in 37
schools in 16 different municipalities, containing 1737 pupils. The
data were collected in two studies, the first containing 216 pupils
of ten classrooms in five secondary schools in four municipali-
ties participated between December 1999 and May 2000 (Vermeij,
2006). Teachers were approached through informal connections,
and administered the questionnaires in some of their own school
classes. In the second study, 1521 pupils of 76 classrooms in 33
schools in 13 other municipalities participated in May or June 2000
(Vermeij, 2006). This time, schools in selected municipalities were
approached as part of a larger research project on cultural partici-
pation (Ganzeboom et al., 2001). Within these schools, classrooms
were selected as to get an equal distribution of track levels over
municipalities. Classrooms were not selected according to their
ethnic composition.

The set-up of the two studies is highly similar. For both, high
school pupils from the same age group completed a questionnaire
with identical items, during a regular class hour. The municipali-
ties included Amsterdam, Rotterdam and Utrecht, three of the four
largest cities in the Netherlands, as well as middle-sized and small
municipalities. Except for two classrooms at the fourth grade, all
classes were at the third grade of high school. The Dutch secondary
educational system at the time comprised four main track levels –
preparatory vocational education (VBO), lower general secondary
education (MAVO), higher general secondary education (HAVO)
pre-university education (VWO) – all being represented in about
equal numbers in the sample (23, 22, 21, and 18, respectively).
Fifty-two percent of the respondents were girls and the average
age of the respondents was 15.6 years at the time of data collec-
tion.

Whereas most previous studies have used a single friendship
item to measure the tie between two pupils (e.g. Hallinan and
Smith, 1985; Hallinan and Williams, 1989; Moody, 2001; Quillian
and Campbell, 2003), we used five items referring to different
aspects of social relationships among classmates to measure the
social network. Two of the items concerned support: ‘Who helps
you with practical matters, like homework or finding a job?’ (prac-
tical support) and ‘Who helps you when you feel down, for example
because of problems at home or because your relationship ended?’
(emotional support). These items were copied from a similar study
(Baerveldt et al., 2004), in which they proved reliable. Two other

items referred to communication: ‘With whom do you talk about
what’s right and what’s wrong, for example about religion and jus-
tice?’ (norms) and ‘With whom do you talk about what you like, for
example in music or art?’ (taste). The fifth item referred to shared
activities: ‘With whom do you spend time outside of school?’
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Respondents reported each relation with a fellow pupil by
riting the classmate’s identification code from a list supplied

eparately from the questionnaire containing all pupils’ names
nd identification codes. The questionnaire allowed respondents
o report at most twelve classmates for each of these relation-
hips. Pupils also filled in their own identification code on the form.
he five network items differed in threshold. Pupils reported to
alk about their taste with an average of more than three class-

ates (3.20; SD 2.44), while they reported to talk about norms
ith less than two classmates (1.91; SD 1.92). Practical support
as more often reported than emotional support (2.38, SD 2.01;

.89, SD 1.82, respectively. Pupils spent time outside school with
n average more than two classmates (2.26; SD 2.04). Because the
verlap between the five items was large (tetrachorical correlations
mong items were all 0.8 or higher), combining them into a sin-
le variable was deemed appropriate. A pupil was considered to
ave a tie to a classmate when responding positively to at least
ne of the five relations. Such a tie is not necessarily a friendship
ie, but rather a weak tie indicating a broad form of social interac-
ion.

Respondents were assigned to ethnic categories based on the
ountries of birth of themselves and their parents. If pupils and
oth parents were born in the Netherlands, they were classified as
ajority members. Also, immigrants from another European coun-

ry, an Anglo-Saxon country, or from Indonesia (a former Dutch
olony), were classified as majority members. The reason for this
s that several measures indicate that these ‘Western’ immigrants
re much more similar to native Dutch than other immigrants:
4.2% had at least one parent born in the Netherlands, as com-
ared to 13.3% of the other immigrants, and they were similar to
he native Dutch on measures of ethnic identity and family accul-
uration (not reported). Only when respondents, or at least one of
heir parents, were born outside Europe, Indonesia or the Anglo-
axon countries, they were classified as minority members (19%).
his category consisted of immigrants from Morocco (5.0%), Turkey
3.4%), Suriname and the Dutch Antilles (4.5%) and a range of other
ountries (6.2%).

To assess respondents’ neighborhood, they were asked to pro-
ide the four digits of their six character postal codes. In the ten
lassrooms of the first data set postal codes had not been asked,
nd another 199 respondents refused to report them. These missing
alues were replaced with the modal postal code in the class-
oom. In the data 360 postal code areas were represented, each
n average in almost two classrooms. The number of people liv-

ng in these areas varies largely, from less than 200 inhabitants
o over 23,000 (source: Statistics Netherlands, 2008). However,
he borders of these areas are drawn around physical phenom-
na such as roads and waterways, and the postal code area can
e assumed to give an indication of a person’s spatial surrounding
xperienced as her neighborhood. In order to determine the ethnic
omposition of the neighborhood, the four digits of the postal codes
ere matched with the percentage of non-Western ethnic minority
embers in this area at the time of data collection (source: Statistics
etherlands, 2008).

.2. Set-up of the p2 model analyses

The probability of the four possible dyadic outcomes is modeled
n the p2 model. Two dyadic outcomes are symmetric, either null

hen both actors report the tie with the other actor as absent, or
utual when both actors report the tie as present. The other two
re asymmetric, when either actor reports the tie being present,
hile the other does not. The general model parameters are den-

ity (the overall log-odds of a tie), and reciprocity (the log-odds of
symmetric dyadic outcome). To test the hypotheses on social dis-

rimination, the density parameter is further modeled using actor
rks 31 (2009) 230–239 233

and dyadic covariates. Because reciprocity as such is not the focus
of this study, no covariates are used to further model the reci-
procity parameter. The dependence between dyads sharing an actor
is modeled through random sender and receiver effects with a vari-
ance structure parameterized by sender and receiver (co)variances
reflecting differential outgoingness and popularity of actors and
the correlation between these individual tendencies. Differences
in density over classrooms not explained by individual, dyadic or
classroom characteristics is captured in a random effect per class-
room, whose variance indicates the between classroom density
variability.

Three indicators were created to measure social discrimina-
tion: Two for dyadic ethnic composition, ‘majority to majority’ and
‘minority to minority’, and one for the ethnicity of the sender,
‘majority’. The variable ‘majority to majority’ indicates that both
sender and receiver are majority members and takes on the
value 1 for majority–majority dyads and 0 for the other dyadic
ethnic combinations. Likewise, indicator ‘minority to minority’
is 1 for minority–minority dyads and 0 for the other combina-
tions. These three indicator variables are sufficient to distinguish
the four possible ethnic compositions with minority–majority,
for which all indicators are 0, as the reference group. Because
majority–majority and majority–minority dyads have in com-
mon that the sender is a majority member (‘majority’ indicator
equals 1), the majority–majority indicator represents the dif-
ference between the modeled density of majority–majority and
majority–minority dyads. Thus, majority–majority can be viewed
as the measure for social discrimination by majority mem-
bers. Similarly, minority–minority equals the difference between
minority–minority and minority–majority dyads measuring social
discrimination by minority members. In the first multilevel p2
model the overall presence of social discrimination regardless of
any control variables was investigated through these indicator vari-
ables.

To assess the extent to which friendship choices can be
attributed to ethnicity, and not to other individual or dyadic charac-
teristics possibly correlated with ethnicity, we used several control
variables in the next step. The gender composition of the dyad was
incorporated, because the strongest divider among adolescents is
gender (Houtzager and Baerveldt, 1999; McPherson et al., 2001;
Shrum et al., 1988). In addition, we controlled for the absolute dif-
ference in school marks between pupils. Marks, in the Netherlands
measured on a scale from 1 to 10, represent cognitive abilities as
well as motivation for school work, which both have been shown to
be relevant selection criteria (Ryan, 2001). Respondents were asked
to report their average mark at their last school report, as well as
their marks for Dutch and mathematics. If the average mark was
not reported, the other two marks were used as an indication. If
no marks were reported, pupils received the average score of their
classmates. A final control variable represented whether the sender
and receiver lived in the same municipality. Pupils who live close to
each other are more likely to spend time together after school, for
instance by traveling together. In addition, the municipality may
represent similarities in other features such as family income or
religion. These covariate effects were added in a second model.

In two separate steps, the effects of the neighborhood’s ethnic
composition and of the classroom’s ethnic composition on social
discrimination were investigated. The proportion of minority group
members in sender’s neighborhood and the proportion of minority
group members in the classroom were used as covariates, sepa-
rating the effect for social discrimination by majority and social

discrimination by minority by defining interaction effects with the
three previously defined indicator variables for dyadic composition.

Finally, the neighborhood and classroom effects were both incor-
porated in three multilevel p2 models to assess their relative
importance.
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Table 2
Descriptive statistics by ethnicity and gender for number of ties and percentage minority members in neighborhood.

Pupil n Number of ties sent Percentage minority members neighborhood

Mean (SD) Mode n Mean (SD)

Majority 1283
Boy 620 4.2 (2.7) 3 512 7.5 (7.9)
Girl 663 5.1 (2.7) 4 624 7.5 (7.8)

Minority 306
Boy 121 3.3 (1.9) 3 89 23.1 (19.7)
Girl 185 4.1 (2.4) 3 162 22.1 (18.7)

Total 1589 4.5 (2.6) 11.4 (13.1)

Table 3
Classroom composition (n = 84).

Classroom Median Mode Minimum Maximum

Size 20 23 5 29
Number of boys 9.5 12 0 23
Number of girls 10.5 11 0 21
Number of majority members 18 20 1 27
Number of minority members 3 2 0 19
P 2 a
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number of ‘available’ fellow minority members in the 72 class-
rooms with at least two ethnic minority member pupils (see also
Table 2). The median of majority–minority dyads is lower, 0.20, and
the median of minority–majority dyads is lowest with 0.16. Thus,
ercentage minority members 2
ajority member percentage minority in neighborhood (n = 74)
inority member percentage minority in neighborhood (n = 62) 1

a Mean.

. Results

.1. Descriptives

After excluding respondents who had skipped the network
uestions, failed to report their identification code or who had
ot reported their ethnicity or gender, a data set resulted, con-
isting of 1589 senders, (80.7% majority members; 46.6% boys)
652 receivers (841% majority members; 45.8% boys), and 32492
irected ties (71.6% majority–majority; 6.0% minority–minority;
1.2% majority–minority; 11.2% minority–majority; 26.4% boy–boy;
9.8% girl–girl; 21.5% boy–girl; 22.3% girl–boy). More information
n the composition of the sample of pupils and of the 84 remaining
lassrooms can be found in Tables 2 and 3, respectively.

Girls reported approximately one tie more than boys (4.9 vs. 4.1;
= 6.2, p < 0.001); a similar difference was found for majority mem-
ers compared to minority members (4.7 vs. 3.8; t = 5.8, p < 0.001).
he overall mean dyadic difference in marks was 0.71 points (SD
.61), and only 0.03 points lower for dyads with at least one tie
resent (t = 4.1; p < 0.001). The probability of a tie in dyads with
upils living in the same municipality was larger than in dyads
ith pupils not in the same municipality (23% vs. 20%, �2 = 43.7,
< 0.001).

Table 2 also gives the mean percentages of minority members
n the neighborhood for the four groups differing in ethnicity and
ender, both over all pupils and over the classrooms. The percent-
ges reflect the ethnic segregation in both contexts: for minority
embers it is approximately 15% larger than for majority mem-

ers. The difference in class mean percentages (Table 3) is less large,
pproximately 10%.

The distribution of the mean number of ties over the dyads in 84
lassrooms is represented by a boxplot in Fig. 1. Majority members
eported ties with on average 3.7 (SD 1.6) other majority mem-
ers (computation based on 81 classes with two or more majority
embers) and only on average 0.74 (SD 0.96) minority member
lassmate (based on 78 classes with one or more majority mem-
ers and one or more minority members). The tie composition of
inority adolescents was more balanced: with on average 2.4 (SD

.7, n = 72) majority ties and 2.2 (SD 1.4, n = 71) minority ties. Note
he skewed distribution of the mean number of ties for all ethnic
13 0 90
9a 1 53

16a 1 62

dyadic combinations, except for majority–majority ties, resulting
in median values lower than the means. Thus, whereas majority
teenagers predominantly mingle with majority classmates, minor-
ity teenagers have a more multicultural social life at school.

Fig. 2 shows the classroom distribution of the densities (i.e.
probability of presence of a tie) in dyads of different ethnic com-
position. Both ethnic majority and ethnic minority members were
more likely to report a relationship with a classmate of equal eth-
nicity than with a classmate with a different ethnic background. It
also shows that the density of minority–minority ties has the largest
median (0.29), slightly larger than the density of majority–majority
ties (median 0.24) but with a much larger spread, due to the smaller
Fig. 1. Distribution of mean number of directed ties between ethnic majority and
ethnic minority members over the classrooms (Note: n indicates the number of
classrooms for which the numbers were available.).
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Table 4
Coefficients and standard errors of p2 multilevel models.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Dyadic composition effects
Majority sender (Maj) 0.503** (.16) 0.492** (.16) 0.0672 (.20) 0.450 (.26) 0.123 (.20) 0.559* (.27) 0.395 (.29)
Social discrimination by

majority (DisMaj)
0.0035 (.086) 0.108 (.089) 0.278** (.097) −0.0284 (.14) 0.279** (.11) −0.0853 (.15) 0.0150 (.17)

Social discrimination by
minority (DisMin)

0.799** (.096) 0.859** (.10) 0.526** (.16) 0.780** (.20) 0.524** (.14) 0.875** (.19) 0.730** (.22)

Neighborhood effects
Proportion minority

members in neighborhood
(PMinN)

−1.42** (.49) −1.67** (.49) −0.532* (.25) −1.47** (.56)

PMinN × Maj 2.15** (.81) 2.13** (.74) 2.42** (.87)
PMinN × DisMaj −1.08** (.49) −1.11** (.50) −1.96** (.57)
PMinN × DisMin 1.48** (.50) 1.50** (.48) 1.55** (.57)

Classroom effects
Proportion minority

members (PMinC)
−0.0594 (.45) 0.402* (.19) 0.197 (.46) 0.667 (.47)

PMinC × Maj −0.0115 (.78) −0.286 (.77) −1.14 (.89)
PMinC × DisMaj 0.756 (.44) 0.864 (.45) 1.55** (.57)
PMinC × DisMin 0.135 (.48) −0.0323 (.46) −0.632 (.52)

Control variables
Girl sender −0.0640 (.13) −0.0764 (.12) −0.0700 (.12) −0.0548 (.10) −0.0782 (.11) −0.0542 (.13)
Both girls 1.46** (.072) 1.47** (.069) 1.46** (.069) 1.46** (.063) 1.47** (.065) 1.46** (.079)
Both boys 1.15** (.080) 1.15** (.077) 1.14** (.072) 1.16** (.059) 1.14** (.065) 1.15** (.072)
Difference in marks

(absolute)
−0.0668** (.024) −0.0633** (.023) −0.0605** (.023) −0.0638** (.026) −0.0652** (.024) −0.0672** (.022)

Same municipality 0.310** (.033) 0.320** (.036) 0.306** (.037) 0.326** (.036) 0.324** (.034) 0.322** (.035)

General model parameters
Density −3.16** (.10) −4.17** (.14) −3.88** (.15) −4.08** (.18) −4.00** (.14) −4.10** (.16) −4.06** (.17)
Reciprocity 3.84** (.075) 3.52** (.076) 3.54** (.079) 3.53** (.081) 3.51** (.072) 3.51** (.074) 3.54** (.079)

Random effects
Between classrooms

Density variance .066 (.013) .092 (.019) .093 (.019) .097 (.020) .093 (.019) .098 (.020) .098 (.020)
Within-schoolclasses

Sender variance .680 (.051) .774 (.053) .785 (.056) .775 (.055) .775 (.055) .771 (.055) .782 (.056)
Receiver variance .583 (.045) .597 (.044) .606 (.048) .597 (.046) .598 (.045) .590 (.044) .604 (.047)
Sender–receiver

covariance
−.558 (.044) −.550 (.042) −.564 (.047) −.558 (.045) −.554 (.043) −.551 (.043) −.563 (.046)

Number of dyads
(classrooms)

15,188 (84) 15,052 (84) 13,846 (83) 13,846 (83) 13,846 (83) 13,846 (83) 13,846 (83)

Note 1: Standard deviations are in parentheses. Note 2: Significance of fixed effects was determined using a t-test. For the random effects no significance is determined.
* p < .05.

** p < .01.
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ig. 2. Density (the number of observed ties relative to the number of possible ties)
f directed ties between ethnic majority and ethnic minority members over the
lassrooms (Note: n indicates the number of classrooms for which the numbers
ere available.).

orrecting for the opportunity structure by considering the prob-
bilities that ties are present relative to the number of available
yads, rather than simply regarding the number of ties present,
heds a different light on the tendency to socially discriminate.
inority teenagers have more mixed social networks in the class-

oom, but they appear to socially discriminate stronger. In the
nalysis with the multilevel p2 model social discrimination and the
nfluence of social contexts is further investigated.

.2. Results of the multilevel p2 model analysis

Table 4 contains the parameter estimates of various multilevel
2 models. The dyadic composition, neighborhood and classroom
ffects are the p2 model parameters we are most interested in. These
re all density effects, i.e. influencing the probability of the dyadic
utcomes. The table reports in parentheses the standard errors of all
stimates. The significance of effects is determined by approximate
-tests and indicated in the table as well.

.2.1. Social discrimination among classmates
Model 1 estimated the effect of dyadic ethnic composition over

ll classrooms, averaged over all neighborhood and class ethnic
ompositions in the sample. The finding in Fig. 1 that majority
embers tended to report more relations was confirmed in this

nalysis through the positive effect of ‘Majority Sender’ of 0.503.
he small and non-significant effect of ‘Social discrimination by
ajority’ revealed that, overall, majority members were as likely to

hoose majority members as minority members, conform the find-
ng in Fig. 2. On the other hand, the fewer ties reported by minority

embers were more likely to be directed to other minority mem-
ers than to majority members, in view of the positive effect of

social discrimination by Minority’ (0.799). The negative density
ffect of −3.16 indicates that the probability of a tie between two
upils was less than 0.50 for ties from minority members to major-

ty members. Although the positive sign of the dyadic composition
ffects increases this probability for the other dyadic combinations,

t is never larger than 50%. The positive estimate of the reciprocity
arameter signifies a tendency to report more symmetric than
symmetric dyadic outcomes (here, mostly null).

At the bottom of the table the random effects are reported,
easured by the variability between and within classrooms. The
rks 31 (2009) 230–239

density variance indicates how much the general density varies
over classrooms. The variability due to differences between class-
rooms is low compared to the variability between pupils to send
and receive ties, as expressed by the sender and receiver variances.
The sender variance is slightly larger than the receiver variance.
Their covariance is negative, revealing that pupils with a larger than
average propensity to report ties, tend to have a smaller than aver-
age propensity to receive ties. The results of the variance structure
did not change much in the next analyses, although the random
effects increase from the empty model to all models due to the
adding of explanatory variables, a phenomenon known from mul-
tilevel logistic regression (see Snijders and Bosker, 1999, section
14.3.5).

In Model 2 in Table 4 the dyadic control variables were added.
When controlling for gender effects, and homogeneity effects
according to marks (ability and school motivation) and munici-
pality, no different conclusions were drawn with respect to social
discrimination than in Model 1, although the estimated parame-
ter of social discrimination by majority showed a small but not
significant increase. According to expectations, gender made a big
difference. Positive relationships between classmates of the same
gender were much more common than inter-gender relationships,
in view of the large positive density effects for dyads with both
girls or both boys. Note for instance that the effect of girl–girl
ties is considerably larger than the effect of minority–minority on
the probability of a tie. The small but significantly negative effect
of absolute difference in marks revealed a tendency for pupils to
choose others with similar marks. Finally, pupils living in the same
municipality were relatively strongly inclined to have a relation
with one another. The effects of the control variables were stable
over the different analyses, and are not further commented on.

3.2.2. The effect of ethnic composition of the neighborhood on
social discrimination

In Model 3 the neighborhood context was incorporated by
adding interaction effects of the social discrimination parameters
(i.e. ‘Majority sender’, ‘Social discrimination by Majority’ and ‘Social
discrimination by Minority’) with the proportion minority mem-
bers in the sender’s neighborhood. The model was estimated for
83 classrooms (one of the schools with no individual neighborhood
information dropped out of the analysis). The main effects of the
social discrimination parameters, which have changed, are now
to be interpreted as the estimate of social discrimination among
classmates who have no minority members in the neighborhood.
Thus we find evidence for social discrimination by majority mem-
bers in this situation, and even more so for social discrimination
by minority members although the effect is reduced compared to
the previous two models. The significant and negative main effect
of the proportion minority members in the neighborhood (PMinN)
indicates that the probability of relations decreased for pupils from
neighborhoods with higher proportions minority members. The
significantly positive interaction effect of PminN with ‘Majority
Sender’ reveals that the tendency of majority members to send ties
increased with the percentage minority members in their neigh-
borhood. The significant negative interaction effect of PMinN with
‘Social discrimination by Majority’ (DisMaj) showed that the ten-
dency for social discrimination by majority members decreases
with the percentage minority members in their neighborhood. On
the other hand, the positive interaction effect of PMinN with ‘Social
discrimination by Minority’ (DisMin) showed the opposite effect
of percentage minority members on the tendency to socially dis-

criminate for minority members: it increases with the percentage
minority members in the neighborhood. Thus, whereas majority
teenagers living in colored neighborhoods are relatively likely to
mingle with minority classmates, ethnic minority teenagers living
in these neighborhoods discriminate more in favor of ethnic minori-
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ies. In other words, both groups discriminate more when living
mong more ingroup members.

.2.3. The effect of ethnic composition of the classroom on social
iscrimination

Model 4 was obtained by adding the proportion of minority
embers in the classroom to investigate only the effect of social

ontext through classroom. The results are to be interpreted along
he same lines as in Model 3. The dyadic composition effects, now
or pupils from classrooms with no ethnic minority members, are
ardly different from the effects obtained in the first models. The
ain effect of the proportion minority members in the classroom

PminC) is quite small and not significant. None of the interaction
ffects of PminC with the dyadic ethnic composition were signifi-
ant, although the positive interaction effect of PminC with DisMaj
s relatively large, suggesting increasing social discrimination by

ajority members in classrooms with more ethnic minority mem-
ers. Overall, the classroom context seems to have a smaller effect
han the neighborhood context.

.2.4. The simultaneous effect of ethnic composition of the
eighborhood and the classroom on social discrimination

In the next three models (5 through 7) the effects of both
ocial contexts are studied, In Model 5 the focus was on the effect
f neighborhood context while controlling for classroom context.
he proportion minority members in neighborhood and classroom
ere used as separate effects, without taking into account their
ossible interdependence. The results for dyadic composition and
eighborhood effects are the same as in Model 3. New is a sig-
ificant main effect of PminC, which is to be interpreted as an

ncreasing probability of a tie present in classrooms with a higher
ercentage of minority members, controlling for the other effects.

n Model 6, the impact of the classroom context on dyadic eth-
ic composition effects was studied controlling for neighborhood
ontext. Like in Model 4, no clear influence of the classroom con-
ext was found. In the final Model 7, the simultaneous influence
f both contexts on dyadic ethnic composition effects was investi-
ated. The slight increase in standard errors confirms the mutual
ependence between the contexts and the difficulty to separate
heir effects. Nonetheless, the dyadic composition effects as well as
heir interaction effects with neighborhood context are quite sta-
le, supporting once more the presence of social discrimination
y minorities, which increases with the presence of more minor-

ty members in the neighborhood. In addition, a significant positive
ffect PminC on DisMaj emerges. This effect was smaller and only on
he border of significance in Models 4 and 6. Thus, when taking into
ccount both social contexts, opposite effects of the neighborhood
nd classroom contexts on majority members’ tendency to socially
iscriminate are found. Whereas majority members discriminate

ess when living in more colored neighborhoods, they discriminate
ore when they have more ethnic minority classmates. If there

s a pattern for minority members, it seems reversed. Although
ot significant, the effect of PminN on DisMin is positive, whereas
he effect of PminC on DisMin is negative, suggesting that ethnic

inorities discriminate more when living in more colored neigh-
orhoods and less when having more ethnic minority classmates.

n other words, the tendency to discriminate among classmates in
avor of the own group is induced by the presence of ingroup mem-
ers in the neighborhood, but reduced by the presence of ingroup
embers in the classroom.

Further analyses (not reported in Table 4) to investigate these

pposite effects of neighborhood and classroom context were
arried out for Models 5 and 7. In analogy to the distinction
etween ‘within-group regression’ and ‘between-group regression’
see Snijders and Bosker, 1999, p. 28) we used as a neighborhood
ffect the difference between the percentage minorities in neigh-
rks 31 (2009) 230–239 237

borhood and classroom (PMinN–PMinC). The analyses showed that
the neighborhood effects are quite stable, whereas the classroom
effects were not significant but also not opposite to the neighbor-
hood effects anymore.

Finally, to rule out several alternative explanations for our find-
ings, two additional analyses were conducted. First, the reported
models were reanalyzed incorporating the track level of the class-
room. Pupils in higher track levels may be better informed and
therefore less prejudiced and discriminate. This may have neutral-
ized any effect of the ethnic composition, with which track level is
correlated (Hello et al., 2002). The highest track level (VWO) showed
a somewhat higher density, but the parameters for social discrim-
ination were not affected. Therefore these models are not shown.
Leaving out the schools from the first study where no individual
postal area information was collected also did not alter the model
results substantially.

4. Conclusions and discussion

Defining social discrimination as the tendency to choose
intra-group over inter-group relationships in the classroom, we
investigated social discrimination among ethnic majority and
minority adolescents in a sample of 84 school classes in the Nether-
lands, with the aim to estimate the effect of ethnic composition
of the classroom and the neighborhood on social discrimination.
Pupils were asked to indicate five types of social relationships with
other pupils in their classroom. A tie was considered present if the
pupil mentioned at least one type of interaction with a classmate
(where talking about taste was most common). Thus, the definition
of a social relationship between pupils includes fairly superficial
contact and does not necessarily imply friendship.

Majority pupils mainly named fellow majority members among
their classmates, implying that they have scarce experience with
inter-ethnic friendships in their classroom. In contrast, minority
members reported as many relationships with majority, as with
minority classmates, which makes their experiences at school are
much more inter-ethnic than those of majority members. With
a multilevel p2 analysis, controlling for availability, however, we
found that the majority members did not socially discriminate,
while the minority members did have a clear preference for own
group relationships. This result is at odds with findings from studies
(e.g. Verkuyten et al., 1996) showing that ethnic minority teenagers
were more willing to engage in contact with majority member
peers than the other way around. However, these studies measured
behavioral intentions with regard to hypothetical exemplars of dif-
ferent groups, which may explain the difference with our data on
reported ties with actual classmates.

The difference in results between absolute and relative num-
ber of ties reported is not as paradoxical as it may seem, in view
of the relative scarcity of minority classmates, and is in line with
Baerveldt et al. (2007) comparing ethnic preferences in classroom
social networks of Dutch and Belgian high school pupils from the
same age group. The multilevel p2 model takes into the account the
number of available majority and minority classmates in explain-
ing differences in density (the proportion of observed ties among
all possible ties) in dyads within the same classroom and between
school classes. The ethnic composition of the classrooms in this
study was quite diverse, ranging from nil to 90% ethnic minority
members. With the multilevel p2 model it is possible to distinguish
the effect of the neighborhood composition (a pupil characteris-

tic) from the effect of the classroom ethnic composition on social
discrimination, controlling for other factors influencing the social
relations between classmates, such as gender, difference in aca-
demic ability and geographic proximity. The multilevel p2 model
also accounts for dependence between dyads who share pupils
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s sender or receiver and allows for differential outgoingness and
opularity of pupils. The p2 model does not take into account
ependence beyond the dyad, such as transitivity effects, which
he exponential random graph model (ERGM or p*) does. Since a
irect comparison between results obtained with p2 and ERGM is
ot possible and moreover, a multilevel analysis is not readily avail-
ble for ERGMs, the multilevel p2 model is the best choice for the
nalysis in the current study with its focus on estimating and com-
aring dyadic differences across classrooms. This does not rule out
he possibility that triadic interdependencies may affect the degree
f social discrimination observed in this study. How inter-ethnic
iscrimination can be best related to patterns of interdependency
eyond the dyad remains a question to be addressed in a future
tudy.

We found that the classroom composition did not have a clear
ffect on social discrimination by majority or by minority members.
ccording to contact theory, a larger number of minority members

n a context leads to less prejudice, and thus to less social dis-
rimination by majority members, in particular in contexts where
ontacts are personal, such as classrooms. An opposite outcome,
owever, is predicted by competition theory, which argues that a

arge number of minorities is a threat to the general power position
f majority members, causing both minorities and majorities to dis-
riminate more. Neither perspective was supported. Results from a
ecent study using attitudinal measures by Vervoort et al. (2008),
owever, were consistent with competition theory. Again, general

nter-ethnic attitudes may be only weak predictors of actual inter-
thnic relations, where availability and personal characteristics of
embers of the other group are also important.

Yet in our study, the proportion of minority members in the
eighborhood was found to have a strong effect on social discrim-

nation among classmates: majority members discriminated less
nd minority members discriminated more with increasing num-
er of minority members in the neighborhood. In contrast to the
xpectations based on competition theory, majority members with
any ethnic minorities in their neighborhoods did not discrimi-

ate more in the classroom. Instead, they discriminated less. This
esult is in line with other findings that show that although a rapid
ncrease in minority members may cause inter-ethnic tension, a
table ethnic presence tends to coincide with majority members
aving a great deal of inter-ethnic contact and minority mem-
ers having a lot of intra-ethnic contact (Gijsberts and Dagevos,
005). We can think of two alternative, but not necessarily exclud-

ng explanations. Firstly, both phenomena may be explained by
elective geographical mobility based on attitude toward ethnicity.
ajority members with a more ethnocentric attitude are expected

o move away from neighborhoods with a relatively large number
f ethnic minority members more than cosmopolite majority mem-
ers with an interest in, or tolerance for other cultures. In contrast,
thnocentric minority members may look for those same neigh-
orhoods, more than minority members aiming for a high degree
f adaptation to the majority society. Although most teenagers will
ot have chosen where they live, it is reasonable to assume that
alues and attitudes underlying their parents’ choice in this respect
ill have at least partly been transmitted to them.

Secondly, the usually superficial interaction between neighbors
ay be of more value than expected. The finding that majority
embers discriminate less when they live in mixed neighborhoods

s not in line with contact theory as originally formulated by Allport,
ho suggested that only personal contacts would influence prej-

dice. However, when we drop Allport’s idea that only personal

ontacts matter here, his idea that contacts reduce prejudice may
till hold. The main point here is that superficial contacts can have
mportant consequences. This idea has become rather famous in
he social network tradition, since Granovetter (1983) advocated
he ‘strength of weak ties’, and is in correspondence with the views
rks 31 (2009) 230–239

of Blokland (2005) who uses the term ‘public familiarity’ to indi-
cate that superficial encounters in the immediate surroundings can
raise positive feelings of trust concerning mankind in general. With
respect to inter-ethnic relations, the daily encounters in the neigh-
borhood with members of other ethnic groups, may be particularly
important in counterbalancing the often negative images of ethnic
minority members broadcasted.
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