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Abstract
Background  In the past decades, Western European countries have become increas-
ingly religiously diverse; furthermore, a growing share of their population is now 
youth with a migration background. Little is known about the role religion plays in 
social ties among children of native and immigrant origins.
Purpose  This study examines religious group boundaries among youth in second-
ary schools in England, Germany, the Netherlands, and Sweden. To this end, it 
describes to what extent youth’s positive and negative ties in the classroom are seg-
regated along religious lines. Furthermore, it analyzes the role of structural opportu-
nities and religious in-group preferences in the formation of religious boundaries in 
the social networks of youth.
Methods  The data come from the first wave of the Children of Immigrants Longi-
tudinal Survey in Four European Countries (CILS4EU), which contains more than 
18,000 adolescents (aged 14–15) in England, Germany, the Netherlands, and Swe-
den. First, we describe overall religious segregation in the social ties of youth by 
using the full survey data. Second, we test our hypotheses by analyzing the complete 
social networks of 5236 students in 247 classes.
Results  The analysis reveals that friendships are more likely between classmates 
with similar religious affiliations than classmates with different religious affiliations. 
In particular, in terms of friendships, there is clear segregation between non-reli-
gious and Christian youth on the one hand and Muslim youth on the other. This 
segregation is partly driven by structural forces that constrain intergroup meeting 
opportunities. However, group segregation goes beyond the patterns expected from 
opportunities alone. The results show strong preferences for intrareligious friend-
ships and a tendency to avoid ties between Muslim and non-Muslim youth.
Conclusion and Implications  There are religious boundaries in the social rela-
tionships of youth in ethnically and religiously diverse school classes in Western 
Europe. In particular, social boundaries between Muslim and non-Muslim youth are 
the strongest. Creating opportunities for positive intergroup contact, such as the pro-
motion of religiously diverse schools, apparently is not sufficient to avoid religious 
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boundaries among youth. To reduce segregation along religious lines, interventions 
would also need to address the factors that shape youth’s preferences for intrareli-
gious friendships.

Keywords  Immigrant religion · Religious boundaries · Immigrant integration · 
Social networks · Muslims in Europe

Introduction

In the past decades, Western European countries have become more religiously 
diverse as a result of immigration from highly religious and often non-Christian 
societies (van Tubergen and Sindradottir 2011). In particular, the rise of the Mus-
lim population is striking (Voas and Fleischmann 2012), as many immigrants were 
born in largely Islamic countries like Turkey, Morocco, and Pakistan. The growing 
presence of the immigrant population has become a key issue in European public 
debates. A pressing question is whether immigrants will successfully integrate into 
mainstream society, with much of the concern directed toward Muslim immigrants 
and the (in)compatibility of Islamic faith and traditions with the liberal, secular cul-
ture of the West (Foner 2015; Foner and Alba 2008; Zolberg and Woon 1999).

To understand the role of religion in the integration processes of immigrants, 
scholars have studied symbolic and social boundaries between European host 
nationals and immigrants. Symbolic boundaries refer to the cognitive categoriza-
tions used by majority groups to define “us” and “them” whereas social boundaries 
are revealed in patterns of social interaction between different groups, such as eth-
nic segregation and social exclusion (Lamont and Molnar 2002; Wimmer 2008). A 
large body of evidence highlights religion as both a symbolic and a social divide 
separating Muslim immigrants from other immigrant groups and mainstream soci-
ety (Drouhout and Nee 2019). For example, it has been found that Western Euro-
pean majority populations are more hostile toward Muslims than immigrants in gen-
eral (Doebler 2014; Simonsen and Bonikowski 2020; Strabac and Listhaug 2008), 
that there are rather few marriages between Muslim immigrants and non-Muslims 
(Lucassen and Laarman 2009), and that Muslims are discriminated in the labor mar-
ket (Adida et al. 2016; Bartkoski et al. 2018; Blommaert et al. 2014; Di Stasio et al. 
2019).

A limitation of prior work is that most studies have been concerned with the 
foreign-born adult population. However, the offspring of these immigrants—the 
second generation—has become a major demographic group in Western societies 
(Eurostat 2011). Research indicates that religious transmission in immigrant fami-
lies, especially Islamic ones, is strong (de Hoon and van Tubergen 2014; Jacob and 
Kalter 2013), which means that many children of highly religious (Muslim) immi-
grants consider themselves as religious, too. To date, little is known about the conse-
quences of their religion on the integration process.

We contribute to previous literature by studying religious boundaries in the social 
relations of youth. We pay special attention to social boundaries among Muslim, 
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Christian and non-religious youth. The context of our study is schools and the ties 
that adolescents have in this setting. We build on a growing literature that has used 
social network data from complete school classes to study ethnic boundaries in 
friendship ties (Baerveldt et  al. 2007; Kruse et  al. 2016; Mayer and Puller 2008; 
Moody 2001; Munniksma et al. 2017; Smith et al. 2014, 2016; Wimmer and Lewis 
2010; Zeng and Xie 2008) and negative ties (Tolsma et al. 2013; Wittek et al. 2019).

We go beyond the few studies that examined religious boundaries in social ties at 
school (Leszczensky and Pink 2017; Smith et al. 2016; Windzio and Wingens 2014). 
First, we use large-scale national surveys rather than data from specific regions in a 
single country, such as Bremen (Windzio and Wingens 2014) or North Rhine-West-
phalia (Leszczensky and Pink 2017), to get a more representative picture of religious 
boundaries among youth in Western Europe. We use the Children of Immigrants 
Longitudinal Survey in Four European Countries (CILS4EU), which contains data 
on 18,716 students, aged 14–15 years old, who attend secondary schools in England, 
Germany, the Netherlands, and Sweden (Kalter et  al. 2016). As our data include 
samples of children of native and immigrant origin,1 we can examine ties between 
Muslim, Christian, and non-religious groups with diverse ethnic backgrounds.

Second, we study not only positive ties—best friends in class—as in earlier work 
(Leszczensky and Pink 2017; Smith et  al. 2016; Windzio and Wingens 2014) but 
also negative ones—those next to whom youth do not want to sit. Studying these ties 
simultaneously allows for a more comprehensive understanding of religious bounda-
ries among youth, as the processes of connecting and distancing jointly contribute 
to the emergence of social boundaries (Wimmer 2008). Importantly, the concerns 
about the lack of integration between Muslims and non-Muslims may be more seri-
ous if it appears that there are not only few interreligious friendship ties but also, or 
even more so, if members of both groups actively avoid each other. In addition, it is 
important to know the relationship between positive and negative intergroup interac-
tions in religiously diverse settings. For example, if youth from different religious 
groups tend to dislike one another, increased opportunities for intergroup contacts 
in school may at the same time increase the chances for negative intergroup interac-
tions, thereby possibly offsetting the positive consequences. In short, studying posi-
tive and negative ties concurrently rather than in isolation can offer better insights 
for policies aiming to facilitate positive intergroup interactions.

The aim of this study is twofold. First, descriptively, it attempts to document the 
degree to which friendship ties and negative ties in schools are segregated along 
religious lines in England, Germany, the Netherlands, and Sweden. Second, theo-
retically, it aims to unravel the processes that link religion to the segregation of 
social ties. For the descriptive part, we use the full data from the survey, which are 

1  We infer migration background from self-reported ethnicity. Accordingly, a person is regarded as a 
“child of native origin” if he/she self-identifies with the ethnicity of the majority group, e.g., English, 
German, Dutch, or Swedish, and a “child of immigrant origin” otherwise. The main advantage of using 
self-reported ethnicity over other alternative measures (e.g., country of birth (of ancestors) or national-
ity), is that it allows for a more nuanced categorization of ethnicity and consequently a more refined 
measure of (ethnic) homophily.
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nationally representative for youth aged 14–15. In our inferential analyses, we focus 
on a subsample of 5236 students in 247 school classes in the four countries.

National Religious Contexts

England, Germany, the Netherlands, and Sweden are all historically Christian coun-
tries. Today, however, they are among the most secularized in the world (e.g., Bur-
kimsher 2014; Norris and Inglehart 2011). According to our calculations based on 
the data from the European Social Survey (2014), religiously unaffiliated people 
comprise around 70% of the population in Sweden, 60% in the Netherlands, 50% in 
England, and 40% in Germany. In addition, levels of religious involvement among 
the general population are rather low in the four countries. For example, in England, 
Germany, and the Netherlands, only 8–13% attend religious services once a week 
or more and 17–20% pray every day. In Sweden, the corresponding percentages are 
even lower, at 5% and 8%, respectively. In light of these numbers, it can be said that 
Sweden is the most secular of the four countries. Altogether, all four countries have 
a significant proportion of people that are not affiliated with any religion and that do 
not practice religion regularly.

At the same time, the four countries are characterized by increasing levels of 
religious diversity as a result of high rates of immigration. In the past couple of 
decades, these countries have seen an influx of immigrants from Christian majority 
countries, such as Russia, Poland, and Italy, and Muslim majority ones, such as Tur-
key, Morocco, Pakistan, and Iraq (de Haas et al. 2019). Overall, immigrant popula-
tions have higher levels of religiosity than the majority populations in the four coun-
tries we study (van Tubergen and Sindradottir 2011).

Religion and Tie Formation

We study how religion relates to social boundaries among youth by examining the 
patterns of religious segregation in peer relationships in class. In doing so, we dif-
ferentiate gross from net group segregation. Gross group segregation refers to the 
observed social boundaries between members of different (religious) groups when 
not taking into consideration opportunities for intergroup contact. After accounting 
for these opportunities, one obtains net group segregation, which is more indicative 
of individual choices in connecting and distancing. Overall, disentangling gross and 
net segregation enables us to understand the mechanisms that give rise to religious 
group boundaries among youth.

The structural opportunity argument asserts that social ties are made in context, 
such as schools and neighborhoods, and that the composition of the social context 
plays a role in promoting or hindering intergroup ties (Blau 1977; Blau et al. 1982; 
Kalmijn 1998). This means, for example, that opportunities to become friends or 
foes with people from another group increase with the relative size of that out-group 
in school. In this study, we examine how youth create ties within the school context 
while taking into account the structural opportunities that drive tie formation.



5

1 3

Review of Religious Research (2022) 64:1–33	

After accounting for meeting opportunities, we expect to see net group segre-
gation related to religion because of homophily and heterophobia. A longstanding 
line of research has argued that people have a preference to befriend similar others 
(Byrne 1961; Kandel 1978; McPherson et al. 2001). More specifically, similarity in 
sociodemographic characteristics, such as education, ethnicity, gender, religion, and 
age, as well as shared beliefs, values, and personality traits, facilitate interpersonal 
communication and thus govern preferences in relationship formation (McPherson 
et al. 2001).

Religion represents a particular collection of values and beliefs about sacred 
things from which people derive rituals and a certain way of living. Importantly, 
beliefs and practices associated with a religion are inherently common to those who 
adhere to it (Durkheim 1912/2008, p. 46). If members of the same religion are simi-
lar according to a variety of beliefs and behaviors, then, following the principles of 
homophily, they will be more likely to befriend each other than those outside their 
religion. Therefore, our first hypothesis is:

Hypothesis 1  Classmates who are dissimilar in terms of religious affiliation are less 
likely to have positive ties with each other than classmates who are similar in terms 
of religious affiliation.

We argue that the homophily principle applies also to the formation of negative 
ties but in a reversed manner, such that those who are dissimilar are more likely to 
avoid and dislike each other. In light of the numerous religious conflicts across the 
globe, it is not difficult to see how religion can be a source of intergroup intolerance 
and aggression. Research has shown that negative attitudes toward religious others 
are prevalent across different religious groups (Jackson and Hunsberger 1999; John-
son et al. 2012). We therefore derive the following hypothesis:

Hypothesis 2  Classmates who are dissimilar in terms of religious affiliation are 
more likely to have negative ties with each other than classmates who are similar in 
terms of religious affiliation.

However, neither homophily nor heterophobia might be equally strong toward 
all out-groups. Specifically, considering the strong anti-Muslim attitudes in Europe 
(Doebler 2014; Simonsen and Bonikowski 2020; Strabac and Listhaug 2008), Mus-
lim youth might be particularly disliked by others and boundaries between Mus-
lim and non-Muslim youth might be stronger than between other groups. Accord-
ingly, we hypothesize that the boundary between Muslim and non-Muslim youth is 
stronger than between other groups.

Hypothesis 3  Muslim and non-Muslim (i.e., Christian or non-religious) classmates 
are less likely to have positive ties (a) and more likely to have negative ties (b) with 
each other than other classmates.
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Data

The data come from the first wave of CILS4EU (Kalter et al. 2016). CILS4EU is a 
stratified longitudinal study of structural, social, and cultural integration among 14- 
to 15-year-old youth with and without a migration background. The survey began 
in 2010/2011 with in-school questionnaires administered to 18,716 students in 958 
classes of 480 schools in England, Germany, the Netherlands, and Sweden. Schools 
were stratified according to their proportion of children of immigrants in the rele-
vant age group in order to guarantee the desired number of children of immigrants in 
the sample. Subsequently, two classes within each school were selected via simple 
random sampling; the overall response rate for students was 86.9%. More informa-
tion on the data collection process and the response rates can be found in the techni-
cal reports (CILS4EU 2016a, b). Table 1 shows the number of schools, classes, and 
students as well as the distribution of students across religious groups.

The CILS4EU data include sociometric classroom information that captures stu-
dents’ complete classroom networks. We listwise delete 6.6% (N = 1238) of cases 
due to missing values2 and exclude two classes (N = 28) due to problems during the 
data collection process.3 To obtain a descriptive picture of gross group segrega-
tion, it is important to have a sample that is nationally representative. Therefore, 
when presenting the descriptive results below, we rely on this full sample. The share 
of each religious group (per class) for this full sample can be found in Table 6 in 
“Appendix 1”.

When we subsequently turn to the tests of the hypotheses, we focus on a 
more selective sample. We select only those classes that have more than 10 stu-
dents and that are not completely homogenous in relation to the covariates of 

Table 1   Number of schools, 
classes and students (by 
religious group) in CILS4EU, 
wave 1

EN = England, GE = Germany, NL = the Netherlands, SW = Sweden

EN GE NL SW

Schools 107 144 100 129
Classes 208 271 222 251
Students 4315 5013 4363 5025
 Non-religious 1634 598 2301 1444
 Christian 1470 2879 1030 2211
 Muslim 525 1182 648 779
 Other 395 224 327 163
 Missing 291 130 57 428

2  Religious affiliation was missing in 4.8% of cases and religious importance, frequency of praying, and 
attending religious services had missing values in 5.2%, 5.0%, and 5.0% of cases, respectively. Gender 
was missing in 0.07% of cases while only 0.01% of cases had missing values on ethnicity.
3  In these two classrooms only, students were allowed to nominate friends outside the class.
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interest (Nclass = 247, Nstudent = 5236). Given that we are interested in specific reli-
gious boundaries (e.g., do Christian youth befriend Muslim youth?), we select 
classes with at least one student from each religious affiliation (non-religious, Chris-
tian, Muslim, and other). Because we control for ethnic and gender homophily, 
classes should have at least one boy, one girl, one student of native origin, and one 
student of immigrant origin.

Our outcome variables are positive and negative ties among classmates. Positive 
ties were measured by asking ‘Who are your best friends in class?’. Students were 
not allowed to write down more than five names. Additionally, students were asked 
about their negative ties with the question ‘Who would you not want to sit next to?’ 
and could nominate at most five classmates.4 Regarding both positive and negative 
ties, we included both reciprocal and non-reciprocal nominations in our analysis. 
This means that a positive or negative tie is considered as realized if ego nominates 
alter as a friend or as someone whom he/she does not want to sit next to (directed 
tie). Lastly, students who were absent in the class on the day of the questionnaire 
could be nominated, but we could not take these nominations into account in the 
analysis as all other relevant information on these students was missing.5

In the questionnaire, religious affiliation was asked as ‘What is your religion?’ 
and had seven categories as answers: no religion, Buddhism, Christianity, Hinduism, 
Islam, Judaism, Sikhism, and other. Due to sparsely populated cells, we recoded 
affiliations into four categories, namely, non-religious, Christian, Muslim, and 
other.6 Because youth may differ in their intensity of religious commitment, we also 
include a measure of religiosity as a control variable. The questionnaire contains 
three items tapping into different aspects of religiosity, namely, subjective impor-
tance of religion, frequency of visiting religious meeting places, and frequency of 
praying. Principal-component factor analysis for these three items yielded a single 
factor (α = 0.84). Accordingly, we rescaled all three items first to a range between 
0 and 1 and then averaged the scores on the rescaled items to obtain a composite 
measure of religiosity. Table 7 in “Appendix 1” provides a detailed explanation of 
other individual and dyad level variables used in the analyses.

4  In preliminary analyses we had used two additional items for negative ties, namely, “Who is sometimes 
mean to you?” and “Who are you sometimes mean to?”. The results from these analyses were similar to 
those from the analyses with the single item, i.e., not wanting to sit together. However, because some stu-
dents nominated some of their best friends as persons who are mean to them and/or who they are mean 
to, we were unsure whether these nominations could be considered negative relationships and therefore 
opted to use only the nominations for the more clearly negative item “Who would you not want to sit 
next to?” in our final analyses.
5  Approximately 6% of all nominations were deleted based on absence.
6  Because the ‘other’ religious affiliations consist of a heterogenous group of religions, we refrain from 
interpreting the findings for this group.
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Results

Gross Religious Group Boundaries

We first present a descriptive picture of gross religious group boundaries in class-
room networks, that is, the gross group segregation in positive and negative ties 
among youth of different religions. Gross group boundaries reflect the pattern we 
observe when not taking opportunities for intergroup contact into consideration, 
which make up students’ daily reality. Table 2 displays the percentages of in-class 
intra- and interreligious social ties per religious group. We compute these percent-
ages based on nationally representative (weighted) data.

We find, first, that Christian and non-religious youth are mainly friends with other 
Christian and non-religious classmates or with each other; they have very few Muslim 
friends. To illustrate, in Germany, 80% of the friends of Christian youth are Christian, 
12% are non-religious, and only 5% are Muslim. In England, 59% of the friends of 
non-religious youth are non-religious, 35% are Christian, and only 2% are Muslim.

A second finding is that the friendship network of Muslims is much more diverse 
than that of Christian and non-religious youth. Muslim youth tend to befriend Mus-
lims but they also have many friends that are non-religious and Christian. For exam-
ple, in Sweden, 44% of Muslim youth have friends who are Muslim, 35% who are 
Christian, and 18% who are non-religious.

Table 2   Intra- and interreligious social ties in class

Data are weighted for sampling design. EN = England, GE = Germany, NL = the Netherlands, SW = Swe-
den. Diagonal values are highlighted in bold.  The small group of ‘other religion’ is omitted from the 
tables, which explains that percentages may not add up to 100%
Bold is just to higlight the diagonal cells in the table

Religion 
respondent

Population 
(%)

% of their positive ties are with… % of their negative ties are with…

Non-religious Christian Muslim Non-religious Christian Muslim

England
Non-religious 49.67 58.64 35.24 1.95 57.56 32.63 4.08
Christian 38.43 41.50 50.31 2.71 46.33 43.52 4.01
Muslim 5.88 20.72 19.65 49.75 32.37 25.01 33.72
Germany
Non-religious 16.89 43.76 49.35 4.13 43.47 46.50 6.45
Christian 70.35 12.04 80.23 4.53 10.71 78.97 6.80
Muslim 8.94 8.48 41.08 43.85 14.23 58.62 22.41
Netherlands
Non-religious 53.88 64.18 27.55 2.80 62.13 26.86 4.82
Christian 34.97 42.15 51.13 1.82 39.59 44.89 2.53
Muslim 4.72 36.40 15.97 36.35 49.22 19.83 22.96
Sweden
Non-religious 36.93 48.99 45.25 3.31 42.42 46.29 6.91
Christian 52.47 32.91 60.37 4.35 35.83 51.79 8.25
Muslim 7.69 17.85 35.08 43.91 25.51 42.37 29.32
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Third, we find that these two patterns are mirrored when examining negative ties, 
although the religious group boundaries appear slightly less strong. Thus, Christian 
and non-religious youth not only have most friends within their group or with each 
other, but they also tend to have negative ties most frequently in their group or with 
each other, rather than with Muslims. To illustrate, in the Netherlands, 62% of the 
negative in-class ties of non-religious youth are with non-religious peers; only 5% 
are with Muslims, which is just above the share of positive ties with them (3%). 
Likewise, we find that the negative ties of Muslims are more diverse than those of 
Christian and non-religious youth. However, Muslim youth have far fewer negative 
ties with Muslims than they have friendships with them. For example, in Germany, 
only 22% of the negative ties of Muslim youth are with other Muslims, while 44% 
of their friends are Muslim. Such a strong discrepancy between positive and nega-
tive ties is not observed among other groups. In Germany, for example, 44% of the 
friends of non-religious youth are non-religious and the same percentage of their 
negative ties is with non-religious peers.

The Role of Population Size

A key follow-up question is to what extent these gross religious group bounda-
ries in positive and negative ties are shaped by mere opportunity. We look at two 
opportunity forces: population size (national) and school class composition (local). 
Table 2 presents the share of each religious group in the population. As can be seen, 
non-religious and Christian youth make up the largest population in each country, 
significantly more than the Muslim population. Consequently, their larger numbers 
may account for the more numerous intrareligious ties, as well as the frequent ties 
between youth from these two groups. This element may also account for the few 
ties Christian and non-religious groups have with Muslims.

However, group size in the population cannot fully account for gross religious group 
boundaries. A consistent finding is that the number of observed intrareligious ties 
exceeds the number of expected intrareligious ties based on population numbers. For 
example, whereas 70% of German youth are Christian, 80% of their friends are Chris-
tian. This discrepancy is largest among Muslims. In the Netherlands, only 5% of youth 
are Muslim, but among Muslims, 36% of their friends are Muslim. In summary, gross 
religious group boundaries are stronger than expected according to population size.

The Role of School Class Composition

Opportunities for contact are also dependent on the composition of classes. Children 
from different religions are sorted in school classes, which provide the immediate con-
text for creating social ties and may thereby also account for gross religious bounda-
ries. Table 3 presents results from regression models in which the share of respond-
ents’ intrareligious ties is regressed on the share of intrareligious classmates. We find 
that this immediate context plays an important role: a one percent increase in co-reli-
gious classmates is associated with almost a one percent increase in co-religious posi-
tive and negative ties of ego. The percentage of intrareligious classmates accounts for 
29–53% of the variance in the share of intrareligious positive and negative ties.



10	 Review of Religious Research (2022) 64:1–33

1 3

In summary, these findings highlight that differences in group size and class com-
position are important drivers of gross religious boundaries. At the same time, the 
observed patterns cannot be fully explained by mere opportunity and significant 
unexplained variance remains.

Net Religious Boundaries

When the sizes of different religious groups in the class are taken into account, we 
obtain the net religious boundaries of students’ networks, which reveal more about 
their in- and out-group preferences. One way to capture net group boundaries is 
using odds ratios, which are insensitive to the distribution of the size of the different 
religious groups in the class (Moody 2001). To this end, for each religious group, 
we compute (a) the number of realized ties between members of the same affiliation, 
(b) the number of ties that are not realized between members of the same affiliation, 
(c) the number of realized ties between members of different affiliations, and (d) the 
number of ties that are not realized between members of different affiliations in each 
school class. The fraction of a/b to c/d corresponds to the odds of a positive (nega-
tive) tie between members of a same-religious dyad relative to the odds of a posi-
tive (negative) tie in an interreligious dyad. We combine these ratios across school 
classes in each country by way of a random-effects meta-analysis.

Figure 1 displays the mean odds ratios across classes with the 95% confidence 
intervals around those means. Results indicate that the odds of an intrareligious 
positive tie are higher than those of an interreligious positive tie for non-religious, 
Christian, and Muslim youth in all four countries. However, the tendency to cre-
ate intrareligious friends is much stronger among Muslim youth than among non-
religious and Christian youth. This (partly) explains why Muslim youth have many 
Muslim friends, despite their fewer numbers. When looking at negative ties, we see 
that the intrareligious tendencies are less strong for each religious group.

Table 3   Regression models 
predicting the percentage of 
intrareligious ties of ego in class

Data are not weighted for sampling design. Clustered standard errors 
are presented. EN = England, GE = Germany, NL = the Netherlands, 
SW = Sweden
† p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001 (two-sided)

% intrareligious posi-
tive ties of ego

% intrareligious nega-
tive ties of ego

Coef. (se) R-squared Coef. (se) R-squared

% intrare-
ligious 
classmates

EN 0.930***
(0.025)

0.363 0.939***
(0.039)

0.300

GE 0.983***
(0.014)

0.488 0.952***
(0.021)

0.452

NL 0.968***
(0.013)

0.529 0.951***
(0.029)

0.438

SW 0.936***
(0.020)

0.376 0.892***
(0.033)

0.289
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Testing Hypotheses on Religious Homophily

While Fig.  1 provides a good picture of religious group boundaries in youth net-
works independent of religious group sizes in the class, it does not take into account 
other ego, dyadic, and class characteristics. In the next step, we consider other char-
acteristics in studying patterns that drive net religious group boundaries. We test the 
hypotheses using Additive and Multiplicative Random Effects (AME) models7 (see 
“Appendix 2” for sensitivity analysis employing exponential random graph models 
as an alternative method).

In network analyses, one has to account for interdependencies between observa-
tions (e.g., structural dependencies of ties in networks) when estimating the effects 
of covariates. AME models achieve this through a set of additive and multiplicative 
effects. Specifically, the additive part of the AME model accounts for variation in 
the number of nominations made and received by ego and alter as well as the reci-
procity of the nominations. The multiplicative part of the model captures the most 

Fig. 1   Odds ratios of a positive (negative) tie between members of a same-religious dyad relative 
to a positive (negative) tie in a cross-religious dyad. Data are not weighted for sampling design. The 
95% confidence intervals from the random-effects meta-analyses are shown by spikes. EN = England, 
GE = Germany, NL = the Netherlands, SW = Sweden

7  The Amen package in R provides the estimation of these models and is available from the CRAN 
repository at http://​cran.r-​proje​ct.​org/​web/​packa​ges/​amen/. Hoff (2015) provides a detailed description of 
these models. Empirical applications of the models are available in a series of papers (Dorff and Ward 
2013; Fosdick and Hoff 2015; Minhas et al. 2016a).

http://cran.r-project.org/web/packages/amen/
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established third-order dependence patterns (e.g., transitive triads and stochastic 
equivalence) (Minhas et al. 2016a; b).8 Third-order dependencies are of particular 
relevance given that previous research has shown they substantially contribute to tie 
formation mechanisms; disregarding these dependencies, therefore, may result in the 
overestimation of homophily coefficients (Wimmer and Lewis 2010).9

We follow a two-stage procedure in estimating the homophily coefficients, which 
is a common method in the analysis of multiple small networks. In the first stage, 
each class network is analyzed separately; in the second one, the parameter esti-
mates obtained in the first stage are summarized across classes using meta-analysis 
(Lubbers 2013; Smith et al. 2016; Snijders and Baerveldt 2003).

The dependent variables are ‘positive ties’ and ‘negative ties’; both are measured at 
the dyadic level. We construct two models for predicting each dependent variable. In 
models 1a and 1b, we include four dyadic covariates. The first variable is ‘same reli-
gious affiliation’, which takes on the value 1 if ego and alter have the same religious 
affiliation and 0 otherwise. The second variable is “difference in religiosity”, which is 
constructed by calculating the absolute difference between scores of ego and alter on 
the religiosity scale. Lastly, we include two more homophily measures, namely, ‘dif-
ferent ethnicity’ and ‘different gender’10 as control variables (see Table 7 in “Appen-
dix 1” for a detailed description of variables used in the analysis). Aside from dyadic 
covariates, the models contain eight nodal covariates: ego’s and alter’s percentage of 
co-religious classmates; ego’s and alter’s percentage of co-ethnic classmates; ego’s and 
alter’s percentage of same-gender classmates (to account for relevant meeting oppor-
tunities in class); ego’s and alter’s religiosity (as a proxy for meeting opportunities in 
terms of religiosity and to avoid misspecification of the models).

To study the salience of specific religious boundaries, in Models 2a and 2b 
(Tables 4, 5) we replace the dummy ‘same religious affiliation’ with six dummies 
that capture all possible combinations in which ego’s religious affiliation is not the 
same as alter’s affiliation, comparing them to dyads with the same religious affilia-
tion. Otherwise, the models are identical to models 1a and 1b. In all the models, the 
same control variables are used.

In the second stage, we run a univariate random effects meta-analysis to pool the 
effects over the classes.11 In a random effects meta-analysis, the weights assigned to 
separate class findings depend on both within-study variance and estimated between-
study variance. These weights ensure that classes with large standard errors contrib-
ute less to the average effect size than classes with small standard errors. In addition, 
these weights take into account that additional variation across study findings might 

10  We control for gender homophily because same-sex friendships are quite common during adolescence 
(McPherson et al. 2001; Poulin and Pedersen 2007).

8  The mathematical specification of the additive and multiplicative part of these models can be found in 
“Appendix 3”.
9  We also ran our models without allowing for third-order dependencies. A comparison of goodness-of-
fit statistics revealed that taking into account third-order dependencies improves the fit in many classes. 
This implies that our data bear out the necessity of including these dependencies.

11  Alternative approaches using multivariate random effects meta-analysis yield similar results (see 
“Appendix 2”).
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occur due to differences in the way studies are carried out (Veroniki et  al. 2015). 
We present the effects of primary interest (i.e., the dyadic homophily measures) in 
the log-odds units in Tables 4 and 5. The full models, including the effects of nodal 
covariates, can be found in “Appendix 1” (see Tables 9, 10).

The results in Table 4, Model 1a, reveal that in Germany, the Netherlands, and 
Sweden same-religious positive ties are more likely than cross-religious positive 
ties, even after taking into account ethnic and gender homophily as well as other 
control variables. These findings lend support to Hypothesis 1, suggesting that class-
mates with different religious affiliations are less likely to have positive ties with 
each other than classmates who have the same religious affiliation.

Model 2a in Table 4 shows that compared to the case in which ego and alter have 
the same religious affiliation, the odds of a positive tie are 34%-54% smaller for a 
Muslim/Christian dyad and 40%-53% smaller for a Muslim/non-religious dyad in all 
the countries. Importantly, in none of the countries, the likelihood of a positive tie 

Table 5   Additive and multiplicative random effects models predicting the log odds of negative ties 
among classmates (standard errors in parentheses)

Data are not weighted for sampling design. Ego’s and alter’s percentage of co-religious classmates, 
ego’s and alter’s percentage of co-ethnic classmates, ego’s and alter’s percentage of same-gender class-
mates, and ego’s and alter’s religiosity are included as control variables but not presented in the table. 
EN = England, GE = Germany, NL = the Netherlands, SW = Sweden
† p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001 (two-sided)

Model 1b Model 2b

EN GE NL SW EN GE NL SW

Same religious 
affiliation

− 0.10
(0.07)

− 0.05
(0.05)

0.02
(0.06)

− 0.06
(0.08)

Ref Ref Ref Ref

Non-religious and 
Christian

0.06
(0.12)

0.03
(0.09)

− 0.09
(0.07)

0.04
(0.12)

Non-religious and 
Muslim

0.33
(0.24)

0.09
(0.12)

0.15
(0.12)

0.05
(0.19)

Non-religious and  
other

0.22
(0.17)

0.53**
(0.19)

0.04
(0.15)

− 0.58†

(0.34)
Christian and 

Muslim
0.35*
(0.17)

0.10
(0.08)

0.29†

(0.17)
0.15
(0.13)

Christian and  other 0.37†

(0.20)
0.12
(0.12)

− 0.24
(0.25)

− 0.13
(0.27)

Muslim and  other 0.35†

(0.19)
− 0.08
(0.16)

0.27†

(0.15)
0.21
(0.34)

Difference in 
religiosity

0.20
(0.16)

0.19*
(0.08)

0.02
(0.13)

0.28†

(0.17)
0.01
(0.16)

0.19*
(0.09)

0.14
(0.15)

0.31
(0.21)

Different ethnicity − 0.04
(0.08)

0.14*
(0.06)

− 0.01
(0.09)

− 0.10
(0.08)

− 0.07
(0.09)

0.09
(0.06)

− 0.10
(0.10)

− 0.06
(0.09)

Different gender 0.26***
(0.06)

0.42***
(0.06)

0.35***
(0.09)

0.51***
(0.12)

0. 28***
(0.07)

0.44***
(0.07)

0.33**
(0.10)

0.55***
(0.13)

Nclass 41 85 68 53 41 85 68 53
Nstudent 905 1789 1513 1029 905 1789 1513 1029
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differs between when ego and alter are of the same affiliation and when ego(alter) 
is non-religious and alter(ego) is Christian. Additional analysis (Table 8 in “Appen-
dix  1”) further reveals that the odds of a friendship tie between a Muslim and a 
non-Muslim youth are 34%-37% smaller (p < 0.001) in Germany and Sweden and 
26% smaller (p < 0.05) in the Netherlands compared to other ego-alter combinations. 
In England, the corresponding odds for a friendship tie in a Muslim/non-Muslim 
dyad are rather similar to the ones in the Netherlands but fall short of statistical 
significance (p = 0.067). Overall, these findings provide support for Hypothesis 3a, 
suggesting that Muslims stand out as a group and the boundaries between them and 
other religious affiliations are the strongest in terms of friendships.

Turning to negative ties, Model 1b in Table 5 shows that the discrepancy in reli-
gious affiliation does not relate to classmates’ reluctance to sit together. This is in 
contrast to Hypothesis 2, which predicted heterophobia among youth based on reli-
gious affiliation. Examining all possible combinations of dyads based on religious 
affiliation (Model 2b in Table 5), we see that the likelihood of a negative tie between 
a Christian and a Muslim in England is higher compared to that between a pair of 
religiously co-affiliated youth. Furthermore, separate analyses (Table 8 in “Appen-
dix 1”) show that boundaries between Muslims and non-Muslims are evident in two 
countries; the odds of a negative tie increase by approximately 28% in the Neth-
erlands (p < 0.05) and 24% in Sweden when ego (alter) is Muslim and alter(ego) 
is non-Muslim, compared to other possible ego-alter combinations. These findings 
give only partial support to Hypothesis 3b, suggesting that the boundaries between 
Muslims and non-Muslims are the strongest in terms of negative ties.

Discussion and Limitations

In this study, we asked whether and how religion relates to social boundaries among 
youth in four Western European countries. To this end, we examined the complete 
social networks of youth in secondary school classes. Specifically, we investigated 
the degree to which youth’s positive and negative ties in the classroom are segre-
gated along religious lines. Furthermore, we analyzed the role of structural opportu-
nities (locally and nationally) and religious in-group preferences in the emergence of 
gross and net religious boundaries in the social networks of youth.

We find that there is strong gross religious segregation between non-religious and 
Christian youth on one hand and Muslim youth on the other. The pattern of segrega-
tion is not symmetric, however. Non-religious and Christian youth have few social ties 
with Muslims, whereas Muslim youth have many ties with non-religious and Chris-
tian peers. Negative ties tend to be subject to the same imbalance, albeit less strongly. 
In particular, Muslims have more intrareligious friends as compared to intrareligious 
“foes”.

To some extent, this gross segregation between religious groups is driven by 
structural opportunities to establish intra- and inter-group ties, both at the national 
level (group size) and the school level. At the level of school classes, we found that 
group size explains up to 60% of the variance in religious divides in both positive 
and negative ties. The small number of Muslims is ‘forced’ to establish ties outside 
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their group, whereas few non-religious and Christian youth have the opportunity to 
meet and befriend Muslims.

However, structural opportunities, although important, cannot entirely explain 
gross segregation between religious groups. The findings show that homophily based 
on religious affiliation is a prevalent phenomenon in the school classes we studied 
in England, Germany, the Netherlands, and Sweden. This means that even after we 
control for opportunities for intra- and interreligious contact in the class, and for dif-
ferent dimensions of homophily, youth prefer to befriend intrareligious peers more 
often than interreligious peers. These results support Hypothesis 1 and highlight 
that religious homophily is an additional source of group segregation among youth. 
Moreover, our results support Hypothesis 3a in that Muslim and non-Muslim youth 
(i.e., Christian or non-religious youth) prefer to befriend each other the least. This 
reluctance is equally strong between Muslim and non-religious youth and between 
Muslim and Christian youth. This finding is in contrast to earlier research that found 
stronger boundaries for the Muslim and non-religious divide than for the Muslim 
and Christian one (Carol et al. 2015; Trittler 2019).

Regarding negative ties, we do not find a significant or consistent effect of similar-
ity in religious affiliation on the likelihood of negative ties. However, we do find that 
Muslim and non-Muslim youth prefer not to sit next to each other in the Dutch and 
Swedish classes we studied. A similar tendency for avoidance is also found between 
Muslim and Christian youth in England. These findings do not support Hypothesis 2 
but lend some support to Hypothesis 3b suggesting that boundaries among Muslims 
and non-Muslims are the strongest. At the same time, these results hint at differences 
in religious group boundaries across the four countries. Using nationally representa-
tive data, future research should consider whether and how national contexts influence 
the formation of social boundaries along religious lines among youth.

Taken together, these results point out that homophily and heterophobia may not 
be two sides of the same coin (cf. Boda and Neray 2005; Wittek et al. 2019). It has 
been suggested that homophilic preferences lead to heterophobia only under specific 
circumstances in which maintaining one’s own positive (in-group) identity depends 
on discriminating dissimilar others (Dijkstra et al. 2007; Mummendey and Schreiber 
1983). Contextual effects (e.g., a competitive classroom atmosphere) that reinforce in-
group preferences and result in avoidance or dislike of out-groups may be lacking in 
some of the school classes we studied. Future work needs to identify these contextual 
effects to better understand the emergence of negative ties in relation to the absence 
of friendships. On a related note, our measures of positive and negative ties rely on 
different questions and hence are likely to capture ties of different strength (strong 
positive ties vs weak negative ties). This in turn limits our ability to draw firm conclu-
sions about the nature of the observed relationship between positive and negative ties. 
Future studies that aim to uncover the relationship between homophily and heteropho-
bia may consider employing more comparable measures for positive and negative ties.

Previous research in Germany, using smaller-scale convenience samples, had 
shown that Muslims’ friendships with Christian and non-religious youth are less 
common (Lesczcensky and Pink 2017; Windzio and Wingens 2014). Provid-
ing similar evidence in Germany, as well as in three other countries with different 
ethno-religious compositions (Sweden, the Netherlands, and England), our findings 
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underline the pervasiveness of social divides between Muslim and non-Muslim 
youth in Western Europe. These findings, together with the results regarding nega-
tive ties, suggest that social boundaries between Muslim and non-Muslim youth are 
more rigid than previously shown. This highlights the need to focus on studying 
positive and negative relationships concurrently instead of separately.

Our study has several limitations that warrant further consideration. First, we 
focused on opportunities only within the class. Classmates, however, may meet each 
other in settings other than classes (e.g., the neighborhood and social clubs). There-
fore, controlling for meeting opportunities outside the class context would help future 
research map religious boundaries at the classroom level more accurately. Second, pre-
vious research has shown that in addition to the two tie formation mechanisms we 
have examined, third-party influence, particularly from parents, also matters (McPher-
son et al. 2001; Smith et al. 2014). Due to the low response rate among parents in the 
parental questionnaire of CILS4EU, we opted to omit parental data from our study. 
Third, we ran the inferential network models only on a limited number of classes in 
each country. To some extent, this undermines the representativeness of the CILS4EU 
sample and the applicability of our results to all school classes in the countries in 
question. Lastly, we studied one particular type of positive tie (best friends) and one 
particular type of negative tie (not wanting to sit together). The strength of religious 
boundaries may depend on the nature and strength of the ties studied. Hence, an inter-
esting question for future research is to examine whether our findings extend to other 
types of positive and negative ties (e.g., friends of friends, hate, violence).

Conclusion and Implications

The present study provides evidence that religion matters for positive and nega-
tive relationships among youth in ethnically and religiously diverse school classes 
in Western Europe. In particular, there are strong social boundaries between Chris-
tian and non-religious youth on the one hand and Muslim youth on the other. These 
boundaries are partly a result of limited opportunities for contact between Muslim 
and non-Muslim youth and partly a result of these youth’s choices to befriend or 
avoid each other. From a policy perspective, creating opportunities for intergroup 
contacts, e.g., increasing religious diversity in schools, is an important step to over-
come religious boundaries among youth. However, this alone is not sufficient, and 
should be supplemented with interventions that take into account the factors that 
influence youth’s preferences for intrareligious friendships.

Appendix 1: Additional Tables and Figures

See Tables 6, 7, 8, 9, 10.



18	 Review of Religious Research (2022) 64:1–33

1 3

Ta
bl

e 
6  

T
he

 b
re

ak
do

w
n 

of
 sa

m
pl

e 
by

 c
ou

nt
ry

 a
nd

 re
lig

io
n

D
at

a 
ar

e 
no

t w
ei

gh
te

d 
fo

r s
am

pl
in

g 
de

si
gn

. E
N

 =
 E

ng
la

nd
, G

E 
=

 G
er

m
an

y,
 N

L 
=

 th
e 

N
et

he
rla

nd
s, 

SW
 =

 S
w

ed
en

. T
he

 m
in

im
um

 a
nd

 m
ax

im
um

 p
ro

po
rti

on
 o

f e
ac

h 
re

lig
io

us
 

gr
ou

p 
w

ith
in

 c
la

ss
es

 a
re

 sh
ow

n 
in

 p
ar

en
th

es
es

EN
G

E
N

L
SW

O
ve

ra
ll 

sh
ar

e 
(%

)
A

vg
. s

ha
re

 (%
) 

pe
r c

la
ss

 (m
in

, 
m

ax
)

O
ve

ra
ll 

sh
ar

e 
(%

)
A

vg
. s

ha
re

 (%
) 

pe
r c

la
ss

 (m
in

, 
m

ax
)

O
ve

ra
ll 

sh
ar

e 
(%

)
A

vg
. s

ha
re

 (%
) 

pe
r c

la
ss

 (m
in

, 
m

ax
)

O
ve

ra
ll 

sh
ar

e 
(%

)
A

vg
. s

ha
re

 (%
) p

er
 

cl
as

s (
m

in
, m

ax
)

N
on

-r
el

ig
io

us
40

.0
1

40
.3

8 
(0

, 9
1.

67
)

12
.1

8
12

.1
7 

(0
, 9

3.
75

)
53

.0
8

51
.5

2 
(0

, 1
00

)
30

.8
9

30
.1

2 
(0

, 8
3.

33
)

C
hr

ist
ia

n
37

.0
3

37
.5

7 
(0

, 8
8.

89
)

59
.2

4
57

.8
0 

(0
, 1

00
)

24
.1

8
23

.4
2 

(0
, 8

8.
89

)
48

.5
6

48
.0

5 
(0

, 1
00

)
M

us
lim

13
.1

4
12

.7
6 

(0
, 9

5.
83

)
24

.0
2

25
.2

2 
(0

, 1
00

)
15

.1
0

16
.7

4 
(0

, 1
00

)
17

.0
3

18
.3

3 
(0

, 9
2.

86
)

O
th

er
9.

83
9.

28
 (0

, 1
00

)
4.

56
4.

81
 (0

, 5
0.

00
)

7.
64

8.
31

 (0
, 5

3.
85

)
3.

52
3.

49
 (0

, 3
5.

00
)

N
st

ud
en

t
38

97
48

21
42

19
44

93
N

cl
as

s
20

6
27

0
22

2
25

1



19

1 3

Review of Religious Research (2022) 64:1–33	

Ta
bl

e 
7  

D
es

cr
ip

tiv
e 

st
at

ist
ic

s f
or

 v
ar

ia
bl

es
 u

se
d 

in
 th

e 
an

al
ys

es

Va
ria

bl
e

D
es

cr
ip

tio
n

En
tir

e 
sa

m
pl

e
In

cl
ud

ed
 n

et
-

w
or

k 
sa

m
pl

e

M
ea

n
SD

M
ea

n
SD

In
di

vi
du

al
 le

ve
l

%
 C

o-
re

lig
io

us
 c

la
ss

m
at

es
Pe

rc
en

ta
ge

 o
f c

la
ss

m
at

es
 w

ho
 h

av
e 

th
e 

sa
m

e 
re

lig
io

us
 a

ffi
lia

tio
n 

as
 e

go
. A

ffi
lia

tio
n 

ca
n 

be
 n

o 
re

lig
io

n,
 C

hr
is

-
tia

n,
 Is

la
m

 a
nd

 o
th

er
49

.3
4

26
.2

5
39

.5
5

22
.8

3

%
 C

o-
et

hn
ic

 c
la

ss
m

at
es

Pe
rc

en
ta

ge
 o

f c
la

ss
m

at
es

 w
ho

 sh
ar

e 
th

e 
sa

m
e 

et
hn

ic
ity

 a
s e

go
51

.8
3

32
.7

4
40

.8
7

28
.3

9
%

 S
am

e-
ge

nd
er

 c
la

ss
m

at
es

Pe
rc

en
ta

ge
 o

f c
la

ss
m

at
es

 w
ho

 sh
ar

e 
th

e 
sa

m
e 

ge
nd

er
 a

s e
go

56
.1

0
19

.8
3

52
.9

0
15

.9
3

Re
lig

io
si

ty
A

ve
ra

ge
 sc

or
e 

on
 th

re
e 

ite
m

s, 
i.e

., 
su

bj
ec

tiv
e 

im
po

rta
nc

e 
of

 re
lig

io
n,

 se
rv

ic
e 

at
te

nd
an

ce
 a

nd
 p

ra
yi

ng
 fr

eq
ue

nc
y

0.
32

0.
29

0.
33

0.
29

D
ya

d 
le

ve
l

Po
si

tiv
e 

tie
s

C
od

ed
 ‘1

’ i
f e

go
 n

om
in

at
es

 a
lte

r a
s a

 fr
ie

nd
0.

16
0.

15
N

eg
at

iv
e 

tie
s

C
od

ed
 ‘1

’ i
f e

go
 n

om
in

at
es

 a
lte

r a
s s

om
eo

ne
 w

ho
m

 h
e/

sh
e 

do
es

 n
ot

 w
an

t t
o 

si
t n

ex
t t

o
0.

11
D

iff
er

en
t e

th
ni

ci
ty

C
od

ed
 ‘1

’ i
f e

go
 a

nd
 a

lte
r a

re
 o

f a
 d

iff
er

en
t e

th
ni

ci
ty

. E
th

ni
ci

ty
 c

an
 b

e 
En

gl
is

h,
 P

ak
ist

an
i, 

In
di

an
, J

am
ai

ca
n,

 
N

ig
er

ia
n 

in
 E

ng
la

nd
; G

er
m

an
, T

ur
ki

sh
, R

us
si

an
, P

ol
is

h,
 a

nd
 It

al
ia

n 
in

 G
er

m
an

y;
 D

ut
ch

, T
ur

ki
sh

, M
or

oc
-

ca
n,

 S
ur

in
am

es
e,

 A
nt

ill
ea

n/
A

ru
ba

n 
in

 th
e 

N
et

he
rla

nd
s;

 S
w

ed
is

h,
 Ir

aq
i, 

B
os

ni
a-

H
er

ze
go

vi
ni

an
, T

ur
ki

sh
, a

nd
 

Le
ba

ne
se

 in
 S

w
ed

en
. M

in
or

ity
 g

ro
up

s w
ho

 d
o 

no
t f

al
l i

nt
o 

th
es

e 
ca

te
go

rie
s a

re
 c

od
ed

 a
s ‘

ot
he

r W
es

te
rn

’ a
nd

 
‘o

th
er

 n
on

-W
es

te
rn

’ i
n 

al
l c

ou
nt

rie
s

0.
47

0.
58

D
iff

er
en

ce
 in

 re
lig

io
si

ty
A

bs
ol

ut
e 

di
ffe

re
nc

e 
be

tw
ee

n 
sc

or
es

 o
f e

go
 a

nd
 a

lte
r f

or
 re

lig
io

si
ty

0.
27

0.
23

0.
29

0.
24

Sa
m

e 
re

lig
io

us
 a

ffi
lia

tio
n

C
od

ed
 ‘1

’ i
f e

go
 a

nd
 a

lte
r a

re
 o

f t
he

 sa
m

e 
re

lig
io

us
 a

ffi
lia

tio
n

0.
50

0.
40

N
on

-r
el

ig
io

us
 a

nd
 C

hr
ist

ia
n

C
od

ed
 ‘1

’ i
f d

ya
d 

in
cl

ud
es

 a
 n

on
-r

el
ig

io
us

 st
ud

en
t a

nd
 a

 C
hr

ist
ia

n
0.

23
0.

19
N

on
-r

el
ig

io
us

 a
nd

 M
us

lim
C

od
ed

 ‘1
’ i

f d
ya

d 
in

cl
ud

es
 a

 n
on

-r
el

ig
io

us
 st

ud
en

t a
nd

 a
 M

us
lim

0.
06

0.
10

N
on

-r
el

ig
io

us
 a

nd
  o

th
er

C
od

ed
 ‘1

’ i
f d

ya
d 

in
cl

ud
es

 a
 n

on
-r

el
ig

io
us

 st
ud

en
t a

nd
 a

 st
ud

en
t w

ith
 o

th
er

 m
in

or
ity

 re
lig

io
us

 a
ffi

lia
tio

n
0.

04
0.

06
C

hr
ist

ia
n 

an
d 

M
us

lim
C

od
ed

 ‘1
’ i

f d
ya

d 
in

cl
ud

es
 a

 C
hr

ist
ia

n 
an

d 
a 

M
us

lim
0.

10
0.

14
C

hr
ist

ia
n 

an
d 

 o
th

er
C

od
ed

 ‘1
’ i

f d
ya

d 
in

cl
ud

es
 a

 C
hr

ist
ia

n 
an

d 
a 

stu
de

nt
 w

ith
 o

th
er

 m
in

or
ity

 re
lig

io
us

 a
ffi

lia
tio

n
0.

04
0.

07
M

us
lim

 a
nd

  o
th

er
C

od
ed

 ‘1
’ i

f d
ya

d 
in

cl
ud

es
 a

 M
us

lim
 a

nd
 a

 st
ud

en
t w

ith
 o

th
er

 m
in

or
ity

 re
lig

io
us

 a
ffi

lia
tio

n
0.

02
0.

05
D

iff
er

en
t g

en
de

r
C

od
ed

 ‘1
’ i

f e
go

 a
nd

 a
lte

r a
re

 o
f a

 d
iff

er
en

t g
en

de
r

0.
44

0.
47

N
stu

de
nt

17
,4

78
52

36



20	 Review of Religious Research (2022) 64:1–33

1 3

Ta
bl

e 
8  

A
dd

iti
on

al
 A

M
E 

M
od

el
s p

re
di

ct
in

g 
th

e 
lo

g 
od

ds
 o

f p
os

iti
ve

 a
nd

 n
eg

at
iv

e 
tie

s a
m

on
g 

stu
de

nt
s i

n 
cl

as
se

s (
st

an
da

rd
 e

rr
or

s i
n 

pa
re

nt
he

se
s)

D
at

a 
ar

e 
no

t w
ei

gh
te

d 
fo

r s
am

pl
in

g 
de

si
gn

. E
go

’s
 a

nd
 a

lte
r’s

 p
er

ce
nt

ag
e 

of
 c

o-
re

lig
io

us
 c

la
ss

m
at

es
, e

go
’s

 a
nd

 a
lte

r’s
 p

er
ce

nt
ag

e 
of

 c
o-

et
hn

ic
 c

la
ss

m
at

es
, e

go
’s

 a
nd

 a
lte

r’s
 

pe
rc

en
ta

ge
 o

f 
sa

m
e-

ge
nd

er
 c

la
ss

m
at

es
, a

nd
 e

go
’s

 a
nd

 a
lte

r’s
 r

el
ig

io
si

ty
 a

re
 in

cl
ud

ed
 a

s 
co

nt
ro

l v
ar

ia
bl

es
 b

ut
 n

ot
 p

re
se

nt
ed

 in
 th

e 
ta

bl
e.

 E
N

 =
 E

ng
la

nd
, G

E 
=

 G
er

m
an

y,
 

N
L 

=
 th

e 
N

et
he

rla
nd

s, 
SW

 =
 S

w
ed

en
†  p 

<
 0.

1;
 *

p <
 0.

05
; *

*p
 <

 0.
01

; *
**

p <
 0.

00
1 

(tw
o-

si
de

d)

M
od

el
 3

a
M

od
el

 3
b

Po
si

tiv
e 

tie
s

N
eg

at
iv

e 
tie

s

EN
G

E
N

L
SW

EN
G

E
N

L
SW

D
iff

er
en

ce
 in

 re
lig

io
si

ty
−

 0.
36

*
(0

.1
7)

−
 0.

39
**

(0
.1

3)
−

 0.
45

*
(0

.1
8)

−
 0.

46
*

(0
.1

9)
0.

13
(0

.1
7)

0.
16

*
(0

.0
8)

−
 0.

02
(0

.1
3)

0.
26

(0
.2

1)
N

on
-M

us
lim

 a
nd

 M
us

lim
−

 0.
 2

6†

(0
.1

4)
−

 0.
41

**
*

(0
.1

0)
−

 0.
30

*
(0

.1
3)

−
 0.

45
**

*
(0

.1
2)

0.
 2

0
(0

.1
3)

0.
08

(0
.0

6)
0.

25
*

(0
.1

1)
0.

22
*

(0
.1

1)
N

on
-C

hr
ist

ia
n 

an
d 

C
hr

ist
ia

n
−

 0.
03

(0
.0

8)
−

 0.
15

*
(0

.0
6)

−
 0.

07
(0

.0
8)

−
 0.

03
(0

.1
0)

0.
06

(0
.0

8)
−

 0.
01

(0
.0

4)
−

 0.
07

(0
.0

7)
−

 0.
01

(0
.0

7)
N

on
-r

el
ig

io
us

 a
nd

 re
lig

io
us

−
 0.

05
(0

.1
1)

−
 0.

06
(0

.1
0)

−
 0.

04
(0

.0
7)

−
 0.

09
(0

.0
9)

−
 0.

01
(0

.0
9)

0.
03

(0
.0

9)
−

 0.
03

(0
.0

6)
−

 0.
08

(0
.0

9)
O

th
er

 a
nd

 n
on

- o
th

er
0.

14
(0

.1
1)

−
 0.

21
†

0.
11

−
 0.

25
*

(0
.1

2)
−

 0.
19

(0
.1

9)
0.

09
(0

.1
4)

0.
15

(0
.1

0)
0.

05
(0

.1
2)

−
 0.

13
(0

.2
3)

D
iff

er
en

t e
th

ni
ci

ty
−

 0.
33

**
*

(0
.0

8)
−

 0.
42

**
*

(0
.0

7)
−

 0.
49

**
*

(0
.1

3)
−

 0.
32

**
(0

.1
0)

−
 0.

07
(0

.0
9)

0.
10

†

(0
.0

6)
−

 0.
09

(0
.0

9)
−

 0.
10

(0
.0

9)
D

iff
er

en
t g

en
de

r
−

 2.
21

**
*

(0
.1

8)
−

 2.
67

**
*

(0
.1

2)
−

 3.
11

**
*

(0
.1

6)
−

 3.
24

**
*

(0
.1

8)
0.

28
**

*
(0

.0
6)

0.
47

**
*

(0
.0

7)
0.

38
**

*
(0

.1
0)

0.
54

**
*

(0
.1

3)
N

cl
as

s
41

85
68

53
41

85
68

53
N

stu
de

nt
90

5
17

89
15

13
10

29
90

5
17

89
15

13
10

29



21

1 3

Review of Religious Research (2022) 64:1–33	

Ta
bl

e 
9  

A
dd

iti
ve

 a
nd

 m
ul

tip
lic

at
iv

e 
ra

nd
om

 e
ffe

ct
s m

od
el

s p
re

di
ct

in
g 

th
e 

lo
g 

od
ds

 o
f p

os
iti

ve
 ti

es
 a

m
on

g 
stu

de
nt

s i
n 

cl
as

se
s (

st
an

da
rd

 e
rr

or
s i

n 
pa

re
nt

he
se

s)

M
od

el
 1

a
M

od
el

 2
a

EN
G

E
N

L
SW

EN
G

E
N

L
SW

C
on

st
an

t
−

 0.
09

(0
.4

4)
1.

17
**

*
(0

.2
5)

0.
32

(0
.5

2)
1.

01
*

(0
.5

0)
−

 0.
43

(0
.5

5)
1.

60
**

*
(0

.3
6)

−
 0.

04
(0

.6
7)

0.
82

(0
.5

8)
D

ya
di

c 
eff

ec
ts

Sa
m

e 
re

lig
io

us
 a

ffi
lia

tio
n

0.
07

(0
.0

8)
0.

35
**

*
(0

.0
7)

0.
17

*
(0

.0
7)

0.
24

**
(0

.0
9)

Re
f

Re
f

Re
f

Re
f

N
on

-r
el

ig
io

us
 a

nd
 C

hr
ist

ia
n

0.
11

(0
.0

9)
−

 0.
16

(0
.1

0)
−

 0.
03

(0
.0

8)
−

 0.
11

(0
.1

0)
N

on
-r

el
ig

io
us

 a
nd

 M
us

lim
−

 0.
65

**
(0

.2
2)

−
 0.

76
**

*
(0

.1
8)

−
 0.

52
**

(0
.2

0)
−

 0.
52

*
(0

.2
4)

N
on

-r
el

ig
io

us
 a

nd
  o

th
er

−
 0.

19
(0

.1
7)

−
 0.

78
**

(0
.2

8)
−

 0.
25

(0
.1

8)
−

 0.
13

(0
.2

6)
C

hr
ist

ia
n 

an
d 

M
us

lim
−

 0.
52

*
(0

.2
2)

−
 0.

77
**

*
(0

.1
3)

−
 0.

69
**

(0
.2

4)
−

 0.
42

**
(0

.1
5)

C
hr

ist
ia

n 
an

d 
 o

th
er

−
 0.

03
(0

.1
6)

−
 0.

54
**

*
(0

.1
4)

−
 0.

54
*

(0
.2

2)
−

 0.
20

(0
.2

4)
M

us
lim

 a
nd

  o
th

er
0.

07
(0

.1
8)

−
 0.

38
†

(0
.2

0)
−

 0.
73

**
(0

.2
4)

−
 0.

87
*

(0
.4

0)
D

iff
er

en
ce

 in
 re

lig
io

si
ty

−
 0.

50
**

(0
.1

7)
−

 0.
35

**
(0

.1
1)

−
 0.

34
*

(0
.1

6)
−

 0.
42

*
(0

.1
7)

−
 0.

28
(0

.1
8)

−
 0.

38
**

(0
.1

3)
−

 0.
44

*
(0

.2
1)

−
 0.

42
*

(0
.2

1)
D

iff
er

en
t e

th
ni

ci
ty

−
 0.

30
**

*
(0

.0
7)

−
 0.

45
**

*
(0

.0
7)

−
 0.

53
**

*
(0

.1
2)

−
 0.

31
**

(0
.1

0)
−

 0.
29

**
*

(0
.0

8)
−

 0.
39

**
*

(0
.0

9)
−

 0.
46

**
*

(0
.1

3)
−

 0.
31

**
(0

.0
9)

D
iff

er
en

t g
en

de
r

−
 2.

06
**

*
(0

.1
5)

−
 2.

56
**

*
(0

.1
1)

−
 2.

98
**

*
(0

.1
6)

−
 3.

06
**

*
(0

.1
7)

−
 2.

19
**

*
(0

.1
8)

−
 2.

77
**

*
(0

.1
2)

−
 3.

17
**

*
(0

.1
7)

−
 3.

24
**

*
(0

.1
8)

Eg
o 

eff
ec

ts
Re

lig
io

si
ty

0.
20

(0
.1

5)
0.

02
(0

.1
0)

0.
25

†

(0
.1

5)
0.

33
†

(0
.1

8)
0.

18
(0

.1
8)

0.
24

*
(0

.1
1)

0.
38

*
(0

.1
7)

0.
36

(0
.2

4)



22	 Review of Religious Research (2022) 64:1–33

1 3

D
at

a 
ar

e 
no

t w
ei

gh
te

d 
fo

r s
am

pl
in

g 
de

si
gn

. E
N

 =
 E

ng
la

nd
, G

E 
=

 G
er

m
an

y,
 N

L 
=

 th
e 

N
et

he
rla

nd
s, 

SW
 =

 S
w

ed
en

†  p 
<

 0.
1;

 *
p <

 0.
05

; *
*p

 <
 0.

01
; *

**
p <

 0.
00

1 
(tw

o-
si

de
d)

Ta
bl

e 
9  

(c
on

tin
ue

d)

M
od

el
 1

a
M

od
el

 2
a

EN
G

E
N

L
SW

EN
G

E
N

L
SW

%
 C

o-
re

lig
io

us
 c

la
ss

m
at

es
−

 0.
02

(0
.0

3)
−

 0.
04

**
(0

.0
1)

0.
01

(0
.0

2)
−

 0.
04

(0
.0

3)
−

 0.
02

(0
.0

4)
−

 0.
06

**
(0

.0
2)

0.
01

(0
.0

3)
−

 0.
01

(0
.0

4)
%

 C
o-

et
hn

ic
 c

la
ss

m
at

es
−

 0.
04

†

(0
.0

2)
−

 0.
03

†

(0
.0

2)
−

 0.
04

*
(0

.0
2)

−
 0.

00
(0

.0
3)

−
 0.

04
(0

.0
3)

−
 0.

02
(0

.0
2)

−
 0.

02
(0

.0
2)

0.
02

(0
.0

3)
%

Sa
m

e-
ge

nd
er

 c
la

ss
m

at
es

−
 0.

10
*

(0
.0

4)
−

 0.
18

**
*

(0
.0

2)
−

 0.
18

**
*

(0
.0

3)
−

 0.
23

**
*

(0
.0

4)
−

 0.
08

*
(0

.0
4)

−
 0.

20
**

*
(0

.0
2)

−
 0.

19
**

*
(0

.0
3)

−
 0.

23
**

*
(0

.0
4)

Al
te

r e
ffe

ct
s

Re
lig

io
si

ty
−

 0.
17

(0
.1

6)
0.

17
(0

.1
2)

−
 0.

02
(0

.1
5)

−
 0.

02
(0

.2
0)

−
 0.

15
(0

.1
8)

0.
32

**
(0

.1
2)

0.
08

(0
.1

7)
−

 0.
03

(0
.2

6)
%

 C
o-

re
lig

io
us

 c
la

ss
m

at
es

0.
01

(0
.0

3)
−

 0.
02

(0
.0

2)
0.

01
(0

.0
2)

−
 0.

05
(0

.0
3)

0.
00

(0
.0

4)
−

 0.
04

*
(0

.0
2)

0.
01

(0
.0

3)
−

 0.
07

(0
.0

4)
%

 C
o-

et
hn

ic
 c

la
ss

m
at

es
−

 0.
05

*
(0

.0
2)

−
 0.

05
**

(0
.0

2)
−

 0.
05

*
(0

.0
2)

−
 0.

02
(0

.0
3)

−
 0.

03
(0

.0
3)

−
 0.

05
*

(0
.0

2)
−

 0.
03

(0
.0

3)
−

 0.
00

(0
.0

3)
%

 S
am

e-
ge

nd
er

 c
la

ss
m

at
es

−
 0.

08
*

(0
.0

3)
−

 0.
16

**
*

(0
.0

2)
−

 0.
17

**
*

(0
.0

3)
−

 0.
15

**
*

(0
.0

4)
−

 0.
06

(0
.0

4)
−

 0.
19

**
*

(0
.0

2)
−

 0.
17

**
*

(0
.0

3)
−

 0.
15

**
*

(0
.0

4)
Ne

tw
or

k 
eff

ec
ts

W
ith

in
 d

ya
d 

co
rr

el
at

io
n 

(ρ
)

0.
83

**
*

(0
.0

3)
0.

86
**

*
(0

.0
1)

0.
87

**
*

(0
.0

2)
0.

79
**

*
(0

.0
4)

0.
85

**
*

(0
.0

4)
0.

87
**

*
(0

.0
2)

0.
89

**
*

(0
.0

2)
0.

78
**

*
(0

.0
4)

N
cl

as
s

41
85

68
53

41
85

68
53

N
stu

de
nt

90
5

17
89

15
13

10
29

90
5

17
89

15
13

10
29



23

1 3

Review of Religious Research (2022) 64:1–33	

Ta
bl

e 
10

  
A

dd
iti

ve
 a

nd
 m

ul
tip

lic
at

iv
e 

ra
nd

om
 e

ffe
ct

s m
od

el
s p

re
di

ct
in

g 
th

e 
lo

g 
od

ds
 o

f n
eg

at
iv

e 
tie

s a
m

on
g 

stu
de

nt
s i

n 
cl

as
se

s (
st

an
da

rd
 e

rr
or

s i
n 

pa
re

nt
he

se
s)

M
od

el
 1

b
M

od
el

 2
b

EN
G

E
N

L
SW

EN
G

E
N

L
SW

C
on

st
an

t
−

 3.
74

**
*

(0
.6

8)
−

 3.
23

**
*

(0
.3

5)
−

 3.
64

**
*

(0
.5

0)
−

 3.
52

**
*

(0
.7

5)
−

 4.
55

**
*

(0
.8

6)
−

 4.
25

**
*

(0
.4

6)
−

 4.
35

**
*

(0
.6

3)
−

 3.
84

**
*

(0
.9

3)
D

ya
di

c 
eff

ec
ts

Sa
m

e 
re

lig
io

us
 a

ffi
lia

tio
n

−
 0.

10
(0

.0
7)

−
 0.

05
(0

.0
5)

0.
02

(0
.0

6)
−

 0.
06

(0
.0

8)
Re

f
Re

f
Re

f
Re

f

N
on

-r
el

ig
io

us
 a

nd
 C

hr
ist

ia
n

0.
06

(0
.1

2)
0.

03
(0

.0
9)

−
 0.

09
(0

.0
7)

0.
04

(0
.1

2)
N

on
-r

el
ig

io
us

 a
nd

 M
us

lim
0.

33
(0

.2
4)

0.
09

(0
.1

2)
0.

15
(0

.1
2)

0.
05

(0
.1

9)
N

on
-r

el
ig

io
us

 a
nd

  o
th

er
0.

22
(0

.1
7)

0.
53

**
(0

.1
9)

0.
04

(0
.1

5)
−

 0.
58

†

(0
.3

4)
C

hr
ist

ia
n 

an
d 

M
us

lim
0.

35
*

(0
.1

7)
0.

10
(0

.0
8)

0.
29

†

(0
.1

7)
0.

15
(0

.1
3)

C
hr

ist
ia

n 
an

d 
 o

th
er

0.
37

†

(0
.2

0)
0.

12
(0

.1
2)

−
 0.

24
(0

.2
5)

−
 0.

13
(0

.2
7)

M
us

lim
 a

nd
  o

th
er

0.
35

†

(0
.1

9)
−

 0.
08

(0
.1

6)
0.

27
†

(0
.1

5)
0.

14
(0

.1
5)

0.
21

(0
.3

4)
D

iff
er

en
ce

 in
 re

lig
io

si
ty

0.
20

(0
.1

6)
0.

19
*

(0
.0

8)
0.

02
(0

.1
3)

0.
28

†

(0
.1

7)
0.

01
(0

.1
6)

0.
19

*
(0

.0
9)

0.
31

(0
.2

1)
D

iff
er

en
t e

th
ni

ci
ty

−
 0.

04
(0

.0
8)

0.
14

*
(0

.0
6)

−
 0.

01
(0

.0
9)

−
 0.

10
(0

.0
8)

−
 0.

07
(0

.0
9)

0.
09

(0
.0

6)
−

 0.
10

(0
.1

0)
−

 0.
 0

6
(0

.0
9)

D
iff

er
en

t g
en

de
r

0.
26

**
*

(0
.0

6)
0.

42
**

*
(0

.0
6)

0.
35

**
*

(0
.0

9)
0.

51
**

*
(0

.1
2)

0.
 2

8*
**

(0
.0

7)
0.

44
**

*
(0

.0
7)

0.
33

**
(0

.1
0)

0.
55

**
*

(0
.1

3)
Eg

o 
eff

ec
ts

Re
lig

io
si

ty
−

 0.
10

(0
.1

7)
−

 0.
10

(0
.0

9)
0.

02
(0

.1
5)

−
 0.

15
(0

.2
3)

−
 0.

09
(0

.2
0)

−
 0.

12
(0

.1
1)

−
 0.

06
(0

.1
8)

−
 0.

18
(0

.2
9)



24	 Review of Religious Research (2022) 64:1–33

1 3

D
at

a 
ar

e 
no

t w
ei

gh
te

d 
fo

r s
am

pl
in

g 
de

si
gn

. E
N

 =
 E

ng
la

nd
, G

E 
=

 G
er

m
an

y,
 N

L 
=

 th
e 

N
et

he
rla

nd
s, 

SW
 =

 S
w

ed
en

†  p 
<

 0.
1;

 *
p <

 0.
05

; *
*p

 <
 0.

01
; *

**
p <

 0.
00

1 
(tw

o-
si

de
d)

Ta
bl

e 
10

  (
co

nt
in

ue
d)

M
od

el
 1

b
M

od
el

 2
b

EN
G

E
N

L
SW

EN
G

E
N

L
SW

%
 C

o-
re

lig
io

us
cl

as
sm

at
es

0.
04

(0
.0

3)
0.

01
(0

.0
1)

0.
00

(0
.0

2)
0.

04
(0

.0
4)

0.
09

*
(0

.0
4)

0.
03

†

(0
.0

2)
0.

04
(0

.0
3)

0.
08

(0
.0

5)
%

 C
o-

et
hn

ic
 c

la
ss

m
at

es
−

 0.
01

(0
.0

3)
0.

03
*

(0
.0

2)
0.

02
(0

.0
2)

−
 0.

01
(0

.0
3)

−
 0.

01
(0

.0
3)

0.
03

†

(0
.0

2)
0.

03
(0

.0
2)

−
 0.

02
(0

.0
3)

%
 S

am
e-

ge
nd

er
 c

la
ss

m
at

es
0.

01
(0

.0
5)

0.
07

**
(0

.0
2)

0.
04

(0
.0

3)
0.

10
*

(0
.0

5)
0.

03
(0

.0
6)

0.
09

**
*

(0
.0

2)
0.

05
(0

.0
3)

0.
09

†

(0
.0

5)
Al

te
r e

ffe
ct

s
Re

lig
io

si
ty

0.
38

*
(0

.1
9)

−
 0.

36
**

(0
.1

3)
0.

31
(0

.1
9)

0.
25

(0
.2

2)
0.

33
(0

.2
2)

−
 0.

43
**

(0
.1

4)
0.

24
(0

.2
1)

0.
27

(0
.3

0)
%

 C
o-

re
lig

io
us

 c
la

ss
m

at
es

0.
02

(0
.0

4)
−

 0.
01

(0
.0

2)
0.

04
(0

.0
3)

−
 0.

01
(0

.0
3)

0.
04

(0
.0

5)
0.

01
(0

.0
3)

0.
06

†

(0
.0

4)
0.

01
(0

.0
5)

%
 C

o-
et

hn
ic

 c
la

ss
m

at
es

−
 0.

02
(0

.0
3)

0.
03

(0
.0

2)
−

 0.
02

(0
.0

2)
0.

01
(0

.0
3)

−
 0.

02
(0

.0
3)

0.
03

(0
.0

2)
0.

00
(0

.0
2)

0.
03

(0
.0

4)
%

 S
am

e-
ge

nd
er

 c
la

ss
m

at
es

0.
09

†

(0
.0

5)
0.

09
*

(0
.0

4)
0.

02
(0

.0
3)

0.
01

(0
.0

6)
0.

07
(0

.0
5)

0.
13

**
(0

.0
4)

0.
03

(0
.0

3)
0.

00
(0

.0
6)

Ne
tw

or
k 

eff
ec

ts
W

ith
in

 d
ya

d 
co

rr
el

at
io

n 
(ρ

)
0.

12
*

(0
.0

6)
0.

20
**

*
(0

.0
4)

0.
25

**
*

(0
.0

5)
0.

30
**

*
(0

.0
5)

0.
13

*
(0

.0
6)

0.
20

**
*

(0
.0

4)
0.

30
**

*
(0

.0
5)

0.
34

**
*

(0
.0

6)
N

cl
as

s
41

85
68

53
41

85
68

53
N

stu
de

nt
90

5
17

89
15

13
10

29
90

5
17

89
15

13
10

29



25

1 3

Review of Religious Research (2022) 64:1–33	

Appendix 2: Robustness Checks

We performed two types of robustness checks. First, we ran exponential random 
graph models (ERGMs) in estimating religious homophily in social networks. 
While additive and multiplicative random effects models allow for the most well-
known third-order dependencies (e.g., transitive triads and stochastic equivalence), 
ERGMs are especially favored for their ability to provide explicit estimates of a 
variety of higher-order dependencies (dependence between three or more nodes in 
the networks) such as higher order stars and two-paths (see Lusher et al. 2013, for 
an overview of network configurations in ERGMs). However, failure to correctly 
specify these higher-order dependencies in ERGMs typically results in problems of 
degeneracy and convergence (Handcock 2003; Wimmer and Lewis 2010). Sparsity 
in networks also leads to convergence problems and the networks that are suitable 
for ERG modeling are rather limited in numbers. This is a major shortcoming of 
ERGMs in relation to our study. Given that we are particularly interested in specific 
religious boundaries (e.g., do Muslims and Christians befriend each other?), only 
classes with at least two students from each religious affiliation meet the require-
ments of ERG modeling.12 Moreover, meeting these requirements does not guar-
antee convergence during ERGM estimation; if there is not at least one tie realized 
between the students from each religious affiliation, models often do not converge. 
These convergence problems are exacerbated in negative tie networks due to their 
sparsity. This implies that we could run the ERGMs on a decent number of classes 
only for the models testing our hypothesis on general homophily effects and only 
for friendship networks. Table  11 presents the results of ERGM s.13 Differently 
from AME models, in ERGMs we could include a variable to reflect the marginal 
returns of additional shared friends (GWESP decay) and get direct coefficient esti-
mates for mutuality, transitivity (by geometrically weighted edgewise shred partner 
(GWESP)) and for GWESP decay.

The results show that these dependencies substantially contribute to the forma-
tion of positive ties among youth. Compared to AME models, the effect sizes of 
gender and ethnicity homophily are smaller. The effects of same religious affilia-
tion and more particularly of differences in religiosity, on the other hand, are rela-
tively similar between models. Differences between estimates of these two models 
are not unique to our study and an evaluation of the biases in the estimates between 
models goes beyond the scope of our study (see Minhas et  al. 2016a, b for more 
empirical comparisons between ERG and AME models). Importantly, the statistical 

13  Similar to what we did with AME models, we followed a two-step analysis with ERG models; we first 
ran the ERG models on the same set of classroom friendship networks separately and later combined the 
results from each network to get a single coefficient estimate and a class dependent deviation. However, 
in the second stage, due to model degeneracy in total 14 classes are removed from the meta-analysis. 
Thus, the number of classes shown in Table 11 does not exactly match with that of AME models.

12  21 school classes in England and in Germany, 18 classes in the Netherlands and 19 classes in Swe-
den meet these requirements. If we are only interested in the general homophily effects (e.g., do youth 
befriend others with the same affiliation?) then the number of classes we can analyze both with ERGs 
and AME models is higher.
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significance levels of effects do not deviate much from the AME models (e.g., no 
significant effects of same affiliation in England), which gives confidence in our 
interpretation of the existence of boundaries among youth. Overall, we can motivate 
our choice of the AME over the ERG modeling approach on two grounds. First, 
we are not interested in the direct effects of structural dependencies on tie forma-
tion mechanisms but we only want to account for them in estimating the covariates 
of our interest. Second and most importantly, ERG models are applicable for test-
ing our hypotheses only with regard to the general homophily mechanisms and only 
for friendship networks, which defeats the purpose of using an inferential network 
model for both positive and negative ties in our analyses.

Our second robustness check relates to the second-stage of network analysis. 
After running AME models for each selected class, we pooled the results across 
classes by way of univariate random effects meta-analysis, which is a standard 
approach in network analysis (Lubbers 2003; Riley 2009; Smith et al. 2016). How-
ever, this approach assumes that there is zero within-study correlation between the 
summary estimates and this is unlikely the case in studies where multiple effects are 
estimated on the same sample (Riley 2009). A multivariate approach to meta-anal-
ysis allows taking into account such dependence between multiple estimates from 
one study (Riley 2009; Jackson et  al. 2011). Because parameters estimated in the 

Table 11   ERG models predicting the log odds of positive ties among students in classes (standard errors 
in parentheses)

Data are not weighted for sampling design. EN = England, GE = Germany, NL = the Netherlands, 
SW = Sweden
† p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001 (two-sided)

EN GE NL SW

Edges − 3.47***
(0.12)

− 3.43***
(0.06)

− 3.65***
(0.08)

− 3.76***
(0.10)

Mutual 2.09***
(0.15)

2.35***
(0.07)

2.35***
(0.10)

2.06***
(0.11)

Gwesp 0.67***
(0.05)

0.68***
(0.03)

0.81***
(0.03)

0.73***
(0.04)

Gwesp decay 1.18***
(0.14)

1.06***
(0.08)

1.10***
(0.09)

0.90***
(0.11)

Same gender 0.77***
(0.07)

0.67***
(0.04)

0.61***
(0.00)

0.88***
(0.09)

Same ethnicity 0.17***
(0.05)

0.19***
(0.03)

0.10**
(0.03)

0.09*
(0.04)

Difference in religiosity − 0.33**
(0.10)

− 0.35***
(0.06)

− 0.31***
(0.08)

− 0.31**
(0.10)

Same religious affiliation 0.06
(0.05)

0.14***
(0.03)

0.12**
(0.03)

0.19***
(0.04)

Nclass 39 82 63 49
Nstudent 851 1731 1407 962
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first stage of our analysis are likely to be correlated within classes, we used multi-
variate random effects models to assess the robustness of our findings. We used the 
restricted maximum likelihood method to estimate the between-study covariance. 
However, the multivariate models in which we included the within-study correlation 
between all parameters did not converge. This was not surprising as the estimat-
ing time for an unstructured between-study covariance drastically increases with the 
number of effects included in the multivariate analysis (White 2011). Because the 
main focus of the study is on the dyadic homophily measures and the within-study 
correlation is least likely to be ignorable between ethnic and religious homophily 
effects, we opted for performing multivariate analyses with only ethnic and religious 
homophily measures. Results reveal that even though there are minor differences 
between the estimates from univariate and multivariate meta-analysis models, the 
results are to a large extent similar across the different models (see Tables 12, 13). 
More importantly, these minor differences do not affect any of the conclusions we 
draw regarding the religious boundaries in school classes.

Appendix 3: Model Specification

A simple version of additive and multiplicative effect models is given by the follow-
ing specification (Hoff 2015):

βTXi,j accommodates the inclusion of dyadic, ego, and alter covariates. Whereas 
ai + bj + �ij refers to the additive random effects accounting for first and second order 
dependencies, uT

ivj represents the multiplicative effects that capture the higher-order 
dependencies within the AME framework. In particular, ego/sender effects (ai) and 
alter/receiver effects (bi) describe the variability in how active the actors are in send-
ing and receiving ties. These heterogeneities are summarized by σ2

a and σ2
b, and σab 

expresses the linear relationship between the ego and alter effects. �2

�
 captures the 

additional variability across dyads, ρ is the within dyad correlation (reciprocity), and 
ui and vj are vectors of latent factors for both the ego and alter.
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Table 13   Multivariate random effects meta-analysis results of AME models predicting the log odds of 
negative ties among students in classes (standard errors in parentheses)

Data are not weighted for sampling design. Ego’s and alter’s percentage of co-religious classmates, 
ego’s and alter’s percentage of co-ethnic classmates, ego’s and alter’s percentage of same-gender class-
mates, and ego’s and alter’s religiosity are included as control variables but not presented in the table. 
EN = England, GE = Germany, NL = the Netherlands, SW = Sweden
† p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001 (two-sided)

EN GE NL SW

M1b M2b M1b M2b M1b M2b M1b M2b

Same religious affiliation − 0.08
(0.07)

Ref − 0.08†

(0.05)
Ref 0.01

(0.06)
Ref − 0.05

(0.07)
Ref

Non-religious and Christian 0.06
(0.10)

− 0.00
(0.08)

− 0.11
(0.07)

0.02
(0.10)

Non-religious and Muslim 0.22
(0.20)

0.14
(0.12)

0.08
(0.11)

0.06
(0.16)

Non-religious and  other 0.03
(0.17)

0.49**
(0.16)

− 0.06
(0.13)

− 0.47
(0.31)

Christian and Muslim 0.20
(0.15)

0.11
(0.07)

0.14
(0.14)

0.12
(0.11)

Christian and  other 0.14
(0.16)

0.19†

(0.11)
− 0.34
(0.21)

− 0.19
(0.28)

Muslim and  other 0.18
(0.20)

0.01
(0.16)

0.20
(0.16)

0.38
(0.29)

Difference in religiosity 0.23
(0.16)

0.18
(0.16)

0.21*
(0.08)

0.22*
(0.09)

0.13
(0.13)

0.21
(0.14)

0.26
(0.16)

0.26
(0.19)

Different ethnicity − 0.03
(0.08)

− 0.06
(0.09)

0.13*
(0.06)

0.12†

(0.06)
0.03
(0.09)

− 0.03
(0.10)

− 0.10
(0.08)

− 0.08
(0.09)

Nclass 41 85 68 53
Nstudent 905 1789 1513 1029

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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