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Abstract This article investigates students’ access to social capital and its role in
their educational decisions in the stratified German school system. We measure social
capital as the availability of highly educated adults in adolescents’ and parents’ so-
cial networks. Using panel data on complete friendship as well as parental networks
and the educational decisions of more than 2700 students from the CILS4EU-DE
dataset, we show that social networks are segregated along socio-economic differ-
ences, which restricts access to social capital for socio-economically disadvantaged
students. A comparison shows that parental networks tend to be substantially more
segregated than children’s friendship networks. In addition, our results indicate that
access to social capital is linked to academically ambitious choices—i.e., entering
upper secondary school or enrolling in university. This relationship is especially
pronounced for less privileged students.
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Soziale Netzwerke und Bildungsentscheidungen: Wer hat Zugang zu
Sozialkapital und wer kann davon profitieren?

Zusammenfassung Der Beitrag untersucht den Zugang zu Sozialkapital und seine
Rolle im Hinblick auf Bildungsentscheidungen im stratifizierten deutschen Schul-
system. Wir messen Sozialkapital durch die Verfiigbarkeit von hochgebildeten Er-
wachsenen in den sozialen Netzwerken von Jugendlichen und ihren Eltern. Durch
die Nutzung von Paneldaten, die komplette Freundschaft- und Elternnetzwerke und
Bildungsentscheidungen von mehr als 2700 Schiilerinnen und Schiilern enthalten
(CILS4EU-DE), zeigen wir, dass Sozialkapital ungleich iiber Schultypen verteilt ist
und dass Beziehungen innerhalb der Schulen sozial segregiert sind. Im Hinblick
auf die Vorteile durch Sozialkapital zeigen unsere Ergebnisse, dass es mit ambi-
tionierten Bildungsentscheidungen — d.h. dem Ubergang auf das Gymnasium oder
Hochschulen — zusammenhingt. Dieser Befund zeigt sich insbesondere fiir weniger
privilegierte Jugendliche.

Schliisselworter Bildungsungleichheit - Bildungsstratifikation - Elternetzwerke -
Ambitionierte Bildungsentscheidungen - ERGM

1 Introduction

Many social scientists share the conviction that the reproduction of social inequality
is closely linked to education in schools and universities (Bourdieu and Passeron
1990; Bowles and Gintis 1977; Hillmert and Jacob 2005). Within the larger endeav-
our of understanding the role of these institutions for lasting social inequality, soci-
ologists have argued that educational choices influenced by actors’ socio-economic
backgrounds can explain why social inequality persists (Boudon 1974; Jackson and
Jonsson 2013; Stocké 2007).

In addition, previous research illustrates that social networks, and the social cap-
ital they offer, influence educational outcomes (Cherng et al. 2013; Raabe et al.
2019; Verhaeghe et al. 2015; Roth 2014; Crosnoe et al. 2003; Frank et al. 2008) and
that the structure of networks tends to exacerbate inequalities (DiMaggio and Garip
2012; Jackson 2021; Chetty et al. 2022; Granovetter 1995, pp. 139-177). Social
capital can increase intergroup inequalities because chances to access, mobilise and
benefit from social capital are unequally distributed between social groups (Chetty
et al. 2022; Behtoui and Neergaard 2010; DiMaggio and Garip 2012; Lin 2001).

Against this background, we connect networks to educational decisions to inves-
tigate (1) whether multiple types of social networks within schools are segregated
along socio-economic lines and (2) how the social capital embedded in these net-
works is linked to educational decisions. In particular, we focus on adolescents’
friendship networks and contacts between their parents to study the formation of
social capital—measured as contacts with highly educated parents—and its relation-
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ship to academically ambitious educational choices in the German school system.!
Therefore, our study contributes to the literature on social capital and its role in
labour market outcomes and school-to-work transitions (Behtoui 2007; Roth 2014;
Verhaeghe et al. 2015). Moreover, our article is complementary to research on peer
effects in the school setting that suggests the presence of classmates with a high so-
cio-economic background is beneficial for students’ educational outcomes (Helbig
and Marczuk 2021; Legewie and DiPrete 2012; Zimmermann 2018) by considering
how network mechanisms generate social capital in the first place.

Our article offers several new insights by comparing segregation according to
households’ socio-economic background in parental and student networks and study-
ing the relationship between social capital and educational decisions. In particular,
we consider whether preferences for others with similar backgrounds foster segrega-
tion along socio-economic differences above and beyond the opportunity structure
for network formation (Wimmer and Lewis 2010). Previous research demonstrated
that the opportunity to meet others with a different socio-economic background is
limited owing to a combination of factors, such as segregated neighbourhoods (De-
nessen et al. 2005), school tracking (Jenkins et al. 2008; Karsten 2010) and school
choices, which are shaped by households’ educational backgrounds (Jheng et al.
2022). We add to these studies by investigating whether network segregation along
socio-economic differences is further exacerbated by relationship choices within
schools in multiple types of relationships (i.e., we consider friendship networks and
contacts among parents).

Furthermore, we investigated whether the benefits of social capital for educational
decisions are more or less pronounced for adolescents without highly educated
parents. Analysing differential returns to social capital is important to understand
under which conditions social relationships contribute to social inequality or have
the potential to mitigate it. Therefore, we answer a call by DiMaggio and Garip
(2012), who made the criticism that the analysis of group-specific network effects
is often not investigated or reported (for an exception, see Behtoui and Neergaard
2010).

Empirically, we analysed a longitudinal dataset that contains parental and friend-
ship networks of German students in the 9th grade and information on their edu-
cational decisions at the end of secondary education. We used the information on
students’ classroom-level friendships and contacts between their parents to identify
whether students have access to highly educated adults. Recent advances in net-
work analysis (Duxbury 2021; Lusher et al. 2012) allowed us to investigate whether
households’ educational backgrounds contribute to the structure of social networks.
In particular, these models enabled us to compare whether students’ and parents’
relationship choices restrict the access to social capital for socio-economically disad-
vantaged households net of compositional differences between schools (Jenkins et al.
2008; Wimmer and Lewis 2010). Subsequently, we employed regression techniques

I 'We understand academically ambitious choices as the transition from lower track, intermediate track,
and comprehensive schools into the academic track, and from upper track schools as well as (for the subset
of students who realised the first decision) from intermediate track and comprehensive schools into higher
education—as opposed to vocational education or the labour market.
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to study how social capital relates to long-term educational outcomes. Complete
network data—i.e., information on relationships among all parents and students in
a classroom—mitigated the limitations typically associated with self-reports of so-
cial relationships, such as a lack of knowledge of others’ characteristics or incorrect
recollection of them (Killworth and Bernard 1976; Small 2017; Paik and Sanchagrin
2013; Marsden 1990).

Our results suggest that students’ and parents’ networks are segregated by edu-
cational background. Consequently, students from disadvantaged households—who
already have fewer chances to access social capital, e.g., owing to neighbourhood
segregation—experience a further disadvantage in accessing social capital owing to
network formation. Results also show that parental networks exhibit more segrega-
tion along socio-economic differences than students’ friendship networks. Further-
more, our analyses reveal that social capital—especially when accessed through
parental networks—plays a substantial role in adolescents’ educational decisions.
Finally, our findings provide tentative evidence for the notion that social capital is
particularly linked to ambitious educational choices when accessed by students from
households without a university degree.

2 Theory and Past Research

The notion that social networks affect the outcomes of individuals, organisations
and societies is widely shared among social scientists (Coleman 1988; Lin 2001;
Burt 2009, 2005; Small 2004; Putnam 2007; Bourdieu 1986). In this regard, the
concept of social capital proved useful when studying how individuals benefit from
their social environment in various domains, such as the labour market (Granovetter
1995; Coleman 1988; Burt 2005; Behtoui 2016) or educational settings (Dika and
Singh 2002; Morgan and Sorensen 1999; Cox 2017). The widespread use of social
capital as a conceptual lens has led to diverse definitions of the term (Portes 1998;
Fuhse 2021, pp. 37-39). Although some highlight that social capital consists of
information and resources embedded in personal networks (Bourdieu 1986; Lin
2001), others understand network structure itself as a form of social capital, e.g.
Burt (2005) and Portes (1998) argue that dense networks can facilitate individuals’
adherence to social norms (see also Coleman 1988).

Our study of social capital in the school setting follows a strand of research that
studies how information and resources embedded within social relationships can be
mobilised by students and parents to realise specific goals, such as school-to-work
transitions, college completion, or elevated academic achievement (Verhaeghe et al.
2015; Behtoui and Neergaard 2010; Behtoui 2007; Roth 2014, 2018).2

2 Note that another branch of the literature studies how densely connected social networks and intergenera-
tional closure—i.e., when students’ parents are acquainted—bolster educational outcomes (Geven and van
de Werfhorst 2020; Morgan and Sorensen 1999). Studying both types of social capital would go beyond
the scope of our investigation but is an exciting avenue for future research.
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2.1 Scope Conditions for the Mobilisation of Social Capital

Before we derive our theoretical expectations, we would like to point out two quali-
fications of our conceptualisation of social capital. First, we follow Flap and Volker
(2001), who argue that social capital is goal specific because it is not an “all-purpose
good” (Flap and Volker 2001, p. 302). For instance, actors’ strategic, work-related
network ties can help to achieve a particular goal, such as getting a promotion at
work, but may prove less helpful in realising different outcomes, such as job sat-
isfaction regarding social aspects. Consequently, we study how a particular type of
social capital—in our case, contact with highly-educated adults via friendship and
parental networks—is related to the specific outcome of academically ambitious
educational choices at the end of secondary education (Cherng et al. 2013; Helbig
and Marczuk 2021; Choi et al. 2008).

However, we do not assume that actors’ mobilisation of social capital is nec-
essarily deliberate, rational or strategic (Lin 1999; Small 2004, 2009), as, for in-
stance, Bourdieu and his collaborators pointed out, perceptual dispositions, trans-
mitted through social interaction or field positions, can reproduce inequality without
actors’ deliberate strategizing (Bourdieu and Passeron 1990; Bourdieu 1986; Bour-
dieu and Wacquant 1992; see also Fuhse 2021). In addition, a conversion between
different forms of capital, such as economic, cultural and social capital, takes place
in many settings and further complicates studying how social networks affect edu-
cational decisions or other life outcomes and vice versa (Lizardo 2006; Lewis and
Kaufman 2018; Bourdieu 1986).}

The second qualification for our conceptualisation of social capital is that network
partners must be willing and able to share their resources and information. Previous
scholarship suggests that this might not always be the case, e.g. when societal groups
erect physical or symbolic boundaries to exclude others from their accumulated as-
sets (Bourdieu 1984; Lamont 1992; Lamont and Molnar 2002; Tilly 1998; Wimmer
2013). Yet, we are confident that students have access to social capital embedded in
their network environments because schools usually foster social interaction between
students and parents alike. Although school choices segregate meeting opportunities
for crossing socio-economic, racial or ethnic boundaries (Smith et al. 2016; Wimmer
and Lewis 2010), we assume that once students are in the same classroom, they at
least have the possibility of accessing information and resources through their so-
cial relationships. (Small (2009) made a similar argument for the case of childcare
centres.) Subsequently, we derive theoretical expectations regarding the formation
and usage of social capital in the German school system.

2.2 Network Segregation Along Socio-Economic Differences

Although many studies focus on the effects of social capital on individual outcomes,
the question of how the distribution of actors across institutional space and network

3 Although we acknowledge the possible conversion of different forms of capital and control for other
types of capital in addition to social capital, such as households’ educational background, in our analyses,
modelling conversion dynamics in detail would go beyond the scope of our investigation.
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mechanisms mould access to social capital for socio-economically disadvantaged
households is seldom addressed (cf., DiMaggio and Garip 2012). Previous research
shows that individuals in high social positions tend to benefit from social capital
(Behtoui 2016; Verhaeghe et al. 2015), but the sources of inequality in the access to
social capital remain under-investigated. Here, we draw upon network research on
segregation in social networks (McPherson 2004; McPherson et al. 2001) to study
whether students’ and parents’ relationship choices exacerbate segregation along
socio-economic lines.

It is well-known that the socio-economic composition of schools is shaped by
neighbourhood segregation (Denessen et al. 2005), school tracking (Jenkins et al.
2008; Karsten 2010), and school choices (Jheng et al. 2022). Therefore, we ex-
pect opportunities to form social relationships with others from different socio-eco-
nomic backgrounds to be restricted owing to the distribution of households between
schools.* Relationship choices of students and parents within schools carry the po-
tential to further increase segregation. According to the principle of homophily—in
which people who are similar have an increased chance of associating with each
other—advantaged children and parents tend to form relationships with similarly ad-
vantaged others (Malacarne 2017; McPherson et al. 2001; Smith et al. 2016). Sharing
the same socio-economic background often provides fertile ground for forming rela-
tionships as actors with a similar socio-economic status tend to share similar tastes,
cultural preferences and attitudes (Bourdieu 1984; Chan and Goldthorpe 2007).

H 1 Students and parents from similar socio-economic backgrounds are more
likely to form relationships with one another.

Although previous research primarily investigated friendship networks, we anal-
yse parental networks as an additional conduit through which information and re-
sources can flow. This extension is fruitful because contact among parents should be
more segregated according to socio-economic differences and is especially conse-
quential for educational decisions. Whereas friendships among students form easily
owing to shared foci for interaction (Feld 1981)—e.g. visiting the same classroom
or sharing the same way to school—contacts among parents lack such foci for inter-
action and, thus, require more effort. Therefore, parental networks tend to be sparser
and more segregated along socially relevant traits such as households’ migration his-
tory (Windzio 2015; Windzio and Bicer 2013). Another difference between students’
and parents’ networks is that friendships among students are characterised by vari-

4 The German school system consists of three secondary school tracks, which are hierarchically ordered
according to students’ prior academic abilities: lower (Hauptschule), intermediate (Realschule), and upper
secondary (Gymnasium). Additionally, the school system offers comprehensive schools, which combine
these three school tracks and allow students to obtain a certificate that is necessary to go to university.
Research shows that the allocation of students is significantly structured by a child’s background: children
with an advantaged socio-economic background are more likely to attend the higher tracks than socio-
economically disadvantaged children (Jenkins et al. 2008; Kristen and Granato 2007; Solga and Wagner
2010). Consequently, a higher share of the student body in upper secondary schools comes from advantaged
households, as opposed to the other school types. This first step restricts the opportunities for relationships
because the composition of a context determines the pool of possible interaction partners (Blau 1994).
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ous dimensions such as emotional support, sharing secrets, and helping each other
with practical problems such as schoolwork (Kitts and Leal 2021). In contrast, we
assume that most contacts among parents are less multi-faceted and predominantly
used to exchange school-related information or coordinating their children’s out-of-
school activities (Lareau 2011; Small 2009). Following these arguments, we expect
that parents’ networks show stronger tendencies of socio-economic homophily than
students’ networks.

H 2 Parents show a stronger tendency to form a relationship with others from
a similar socio-economic background than students.

To conclude, we hypothesise that relationship choices among students and par-
ents foster unequal access to social capital owing to network segregation and that
socio-economic differences are more important for parents’ networks. In the next
section, we discuss the potential consequences of unequal access to social capital
for educational decisions.

2.3 The Role of Social Capital in Educational Decisions

In Germany, after completing their secondary education, adolescents decide if they
will continue schooling and pursue a higher educational degree, start vocational
training, or enter the labour market. This choice depends on the type of school stu-
dents attend: whereas graduates from upper secondary school can enter tertiary edu-
cation, students from the lower-track, intermediate-track and comprehensive schools
are first faced with the decision to enter upper secondary education. Upon com-
pletion, these students can also enrol in a university. Therefore, we conceive of
enrolment in an upper secondary education (Gymnasium) as an academically am-
bitious educational decision for students from the lower-track, intermediate-track
and comprehensive schools. In comparison, we define pursuing tertiary education
as an academically ambitious educational decision for students who attended up-
per-track schools (Dollmann 2017). Accordingly, we rely on the academic degree
of peers’ parents as goal-specific social capital (Cherng et al. 2013; Helbig and
Marczuk 2021; Flap and Volker 2001). Contact with highly educated households
should foster academically ambitious educational decisions for various reasons. As
advantaged individuals are equipped with the resources necessary to succeed in the
educational system, they can also be helpful to others by providing direct assistance
with homework or assignments (Flashman 2012). Regarding actual educational de-
cisions, highly educated parents can provide information on educational options
(Forster and van de Werfhorst 2019) and the possibilities that emerge with a bet-
ter degree (Barone et al. 2018). Furthermore, they can provide reassurance on the
feasibility of, and offer information on, the costs of a potential educational decision
(Engelhardt and Lorz 2021; Grodsky and Jones 2007).

Indirectly, highly educated parents and their children can serve as role models
because they tend to have higher educational ambitions and aspirations (Breen and
Goldthorpe 1997; Stocké 2007), which may spill over to other students, for example,
when discussing their academic plans. In a similar vein, they have a habitus that
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is geared towards the educational system (Bourdieu and Passeron 1990). Hence,
we argue that highly educated parents not only positively affect the educational
decisions of their children but also positively impact the educational decisions of
other students.

H 3 Access to social capital increases the chances of making an academically
ambitious decision.

Whereas research shows that network effects tend to benefit those who are
already advantaged (DiMaggio and Garip 2012), we argue that—in the current
case—adolescents with less educated parents will benefit from social capital. As
educational decisions are linked to resources or information that already circulate
among highly educated households, these households should experience diminished
benefits of their social contacts (see also Helbig and Marczuk 2021). Academic ex-
pectations are already relatively high among this group, and ambitious choices tend
to be the ‘default choice’. Hence, there is little room for improvement through so-
cial capital and a ceiling effect may be observed for this group. In comparison, less
privileged households lack resources, information and role models to foster academ-
ically ambitious choices. Consequently, social capital should be especially valuable
for students from a non-academic background and allow them to compensate for
their lack of resources (Choi et al. 2008; Sokatch 2006).

H 4 Social capital is especially beneficial for children from a household without
academically educated parents.

3 Data, Measures and Analytical Strategy
3.1 Data

The data for this study were gathered during the CILS4EU project (Kalter et al.
2017) and the CILS4EU-DE extension conducted as a follow-up study in Germany
(Kalter et al. 2019). In the initial CILS4EU project, adolescents visiting the 9th grade
were surveyed in four European countries (England, Germany, The Netherlands
and Sweden). The first wave was conducted in 2010/2011 and the original project
collected three waves. This article relies on the German subset of the data. The
survey was administered with a two-level strategy. First, a school sample out of
all schools hosting ~ 14-year-old adolescents was drawn. In this stage, schools with
higher proportions of immigrant students were oversampled. Second, usually two
classes per school were randomly selected for participation in the survey. In the
first wave of the German part of the survey, 5013 students from 271 classes and
144 schools participated (with a response rate of ~80%). In addition to the student
surveys, parents also answered a survey in Wave 1 (with a response rate of 78%).
As an extension to the initial three waves, the German project team continued their
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efforts and collected five additional waves, amounting to eight waves in total.’> This
so-called CILS4EU-DE extension dataset recorded the participants’ educational and
labour market careers.®

A strength of this dataset is the combination of a panel structure with rich informa-
tion on adolescents’ social networks. Besides regular survey questions, adolescents
also reported their and their parents’ relationships during the first two waves. These
sociometric items were designed to capture social networks at the classroom level,
such as friendships or parental contacts.

For our analysis, we included students from lower-track schools (Hauptschule),
intermediate-track schools (Realschule), comprehensive schools and schools with
multiple tracks (Gesamtschule and Schule mit mehreren Bildungsgdngen), and upper-
track schools (Gymnasium). We excluded students from special needs schools and
Rudolf Steiner schools because these school types are conceptually different or
showed a sample size that was too small.

Moreover, as we relied on social network information, we excluded schools with
a participation rate of less than 75%, because a lower participation rate may provide
a bias in the social network information (Smith et al. 2016).” Missing values were
imputed by predictive mean matching using the mice package in the statistical soft-
ware R. We imputed ten datasets and constructed our social capital measure based on
each. Our analysis sample consisted of 3998 participants (see Sect. 3.2 for details).
However, models investigating educational decisions exclude cases with imputed
values on the dependent variable, as this may introduce error. Hence, the sample
size for these models was 2749.%

3.2 Methods and Analytical Strategy

In the first part of our analysis, we investigated how educational background affects
students’ and parents’ relationships within schools. We constructed networks from
the reports of all participating adolescents in a classroom. Students were asked:
“Who are your best friends in class?”’ and “Whose parents do your parents get
together with once in a while or call each other on the phone?” Participants could
name up to five friends and an unlimited amount of parental contacts (see Kruse
and Jacob 2014).° These classroom networks formed the basis for studying whether

5 The 8th wave was released after finishing the data analysis of this project.

6 In addition to the original sample, in Wave 6, a refreshment sample of around 3000 individuals was
drawn to make up for panel attrition. However, as we connect information from Wave 1 with the later
waves, we did not use this refreshment sample.

7 This rule led to the exclusion of around 28% of classes (for a similar sample reduction, see Smith et al.
2016).

8 Additional analyses do not reveal any substantial bias regarding panel drop-out on relevant variables.
However, minor differences can be seen regarding adolescents’ educational aspirations and ethnic origin.
Students with very high university aspirations and students from the former Soviet Union and non-Western
countries have a higher chance of remaining in the sample (see Table 8 in the appendix).

9 Although we considered the directedness of the friendship network, we treated the parental network as
an undirected network. If researchers conceptualize a network as undirected, they assume that relationships
are reciprocal or symmetric and lack directionality. Examples of undirected networks are co-presence ties
(i.e. actors spending time together) or communication ties established by two actors engaging in a conver-
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friendship and parental contacts are shaped by students’ educational backgrounds.
We also derived our measure of social capital from these networks.

3.2.1 The Structure of Networks

To study how socio-economic differences structure networks, we employed exponen-
tial random graph models (ERGMs; Butts 2008; Lusher et al. 2012).!° These network
models treat the global structure of an observed network as a dependent variable
and investigate which local network tendencies—such as reciprocity—account for
the network’s global structure (for details, see Lusher et al. 2012). For example,
ERGMs can tell the analyst whether relationships between same sex students occur
more often in the observed network than a random formation of relationships would
suggest, given all other network tendencies accounted for by a particular model
specification.

An advantage of ERGMs is that they take the opportunity structure according to
a given attribute into account (e.g. the share of female students). Therefore, coeffi-
cients for homogeneity reflect the tendency to form ties with others who are similar
above and beyond the number of intra-group relationships we would expect based
on meeting opportunities (Wimmer and Lewis 2010).!! For instance, a positive and
statistically significant coefficient for same-sex ties would indicate that relation-
ships are more likely to form among students of the same sex. We used ERGMs
to derive estimates that are closer to students’ and parents’ genuine preferences in
forming relationships with others who share a similar socio-economic background
than descriptive measures (Bojanowski and Corten 2014). Comparable with regres-
sion models, analysts must control for other attributes that structure the network,
such as their sex (Goodreau et al. 2009), to obtain estimates for the network patterns
of interest and reduce the bias due to omitted variables. In summary, these models
helped us to test our first hypothesis, that individuals tend to form relationships with
others who have the same educational background (same academic degree).

Subsequently, we investigated differences in socio-economic segregation between
friendship and parental networks. Owing to their exponential link function, the
comparison of estimates between different ERG models is complicated by rescaling
issues (Duxbury 2021; for similar issues with logistic regressions, see Mood 2010).
Hence, to ensure a valid comparison of estimates, we calculated average marginal

sation. In both cases, researchers usually choose an undirected network to represent relations because being
co-present or communicating involves both actors automatically. In comparison, directed networks allow
researchers to consider relationships that can be one-sided or oriented from one person to another. For
instance, friendships can be unreciprocated—if actor A believes B to be their friend, but B does not—and
therefore, it is often fruitful to represent them as a directed network (Wasserman and Faust 1994). The
rationale behind this is that the question capturing the parental networks does not indicate directionali-
ty. Moreover, we believe that some students may not have known about the contacts their parents have,
whereas others did.

10 'We used the ergm function of the stamet package (v. 2019.6) in R.

1 Other applications of ERGMs also control for endogenous network processes, such as triadic closure
(e.g. Wimmer and Lewis 2010). We decided to estimate specifications without higher-order terms because
they can complicate the interpretation of coefficients, especially if analysts are interested in the role of
node attributes for network structure (see Martin (2020) for a similar line of argumentation).
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effects (AMESs) as recently proposed by Duxbury (2021). The advantages of AMEs
are that they are robust against rescaling and allow for a substantial interpretation of
coefficients. Also, by interpreting AMEs in relation to the density of a network (i.e.,
the baseline probability of forming a relationship), effect sizes can be compared
between models (Kreager et al. 2021). Scaled AMEs can be interpreted as a change
in the baseline probability to form a relationship if a network variable increases by
one unit. For example, scaled AMEs for the same-sex coefficient tells us how much
the overall probability of forming a friendship increases if two students share the
same sex.

3.2.2 Social Capital Embedded in Networks

Although ERGMs help us to investigate whether relationships are structured along
socio-economic differences, we now turn to the question of how individuals access
social capital through their personal networks. To measure social capital, we first
assigned the highest educational background of parents to each student. For this,
we mostly relied on the parental questionnaire and substituted missing values with
children’s reports. We extracted the personal network—i.e. ego networks—of each
student and parent from the respective classroom-level network. Afterwards, we
identified whether students have at least one friend who has a parent with an aca-
demic degree (see Fig. 1a, b). Similarly, we determined whether students’ parents
have contact with at least one other parent with a university degree. The rationale
behind this measurement is that we assume that one person in the network who
can provide relevant information is sufficient to foster the observed educational
decision.'

Information obtained through complete social network data is considerably less
biased because participants do not have to know, remember or be aware of others’
characteristics (Marsden 1990); they solely have to report their own relationships.
This is particularly useful when investigating adolescents’ social networks in com-
bination with parental interviews because previous research shows that adolescents
tend to have problems accurately reporting parents’ educational degrees (Engzell
and Jonsson 2015).

In sum, we obtain two binary social capital measures: (1) students have at least
one friend who has a parent with a university degree (0/1); (2) students’ parents
have contact with at least one parent with a university degree (0/1).

3.2.3 Consequences of Social Capital: Linear Probability Models and Causality

In the second part of our investigation, we focused on the role of social capital
for individual educational decisions, making use of the longitudinal structure of

12 We also investigated whether the number of contacts or the share of contacts with an academic back-
ground provide benefits for educational choices. These results show that the threshold lies between ‘0’
and ‘1’ contacts to individuals with academic background. Our models do not suggest that additional
contacts provide additional benefits. A larger share of contacts with an academic background—although
estimates point in the same direction—is not statistically significant in most models. Results are available
upon request.
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Fig. 1 a Sample ego networks of two students. The figure shows a theoretical sample friendship network.
Students with a “1” have at least one academically educated parent. Although visual inspection suggests
that students from highly educated households might tend to befriend each other in this network (see
bottom left corner), ERG models allow us to identify whether this clustering is significantly different
from randomness by considering other factors, such as students’ sex. As an example, two students are
highlighted: Student A and Student B. Their respective ego networks can be seen in Fig. 1b. b Ego networks
of Student A and Student B. The left figure shows the ego network of student A and the right the ego
network of student B (see Fig. 1a). Although Student A does not have friends with academically educated
parents, Student B has one such friend (indicated by “1”). Thus, for our purposes, Student B has social
capital because she has “at least one” friend with academically educated parents. Student A does not have
social capital

the dataset. We treated students’ academically ambitious choices as the dependent
variable and social capital as the main predictor in a regression framework. We
employed linear probability models (LPMs) with school class fixed effects and
clustered standard errors at the classroom level.
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Our aim is to elaborate a connection between social capital and educational
decisions that accounts for several sources of potential biases. Yet, we acknowledge
that estimating the causal effects of networks on individual attributes is seldom
feasible with observational data (for details, see Shalizi and Thomas 2011).

Researchers encounter several methodological challenges when identifying causal
effects of social capital on educational or labour market outcomes (Mouw 2006).
Unobserved heterogeneity due to the self-selection of individuals into social rela-
tionships and reverse causality may inflate estimates of the effect of social capital.
Taking all relevant characteristics connected to relationship choices into account can
solve the issue of unobserved heterogeneity. However, surveys often cannot provide
measurements for all factors shaping networks. Therefore, it is complicated to estab-
lish causality (Elwert and Winship 2014; Mouw 2006; Shalizi and Thomas 2011).
We addressed this issue by controlling for a variety of confounders and includ-
ing classroom-level fixed effects to account for unobserved heterogeneity between
classrooms.

Another advantage of our analytical strategy is that it did not have the com-
mon issue of reversed causality because our social capital measures stemmed from
social networks several years before the educational decisions analysed. Hence, al-
though we cannot establish causal effects, our approach improves upon previous
studies—especially studies that followed a cross-sectional design (see also Roth and
Weilmann 2022).

3.3 Measurements
3.3.1 Dependent Variables in Regression Analyses

We investigated two types of educational decisions depending on the school track
students visited (see Fig. 2). First, we assessed the decision to enter the academic
track after the 10th grade for students from the lower and intermediate tracks and for
comprehensive school students (including schools with several educational tracks,
see ED1 in Fig. 2). Second, we considered the decision to enrol in university for
students initially attending the academic track and for intermediate-track and com-
prehensive school students who previously decided to visit the academic track (i.e.,
ED1, see ED2 in Fig. 2).13

For this purpose, we used the CILS4EU-DE data from Waves 3 to 7. In each wave,
participants were asked what they were “currently doing” regarding their educational
and labour market situation. The options were “School”, “Apprenticeship/work-
related training”, “Studying”, “Full-time job”, “Internship”, or “Something else”. If
participants answered that they were currently in “School”, they were asked what
kind of school they were attending.

13 For ED2, we decided to drop lower-track students because case numbers were relatively small. Few
students had social capital in the way in which we conceptualised it and/or enrolled in universities. Al-
though we find a strong positive association between social capital and the decision to enrol in university
for lower-track students, we do not want to introduce bias because of the very small case numbers.
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Based on this information, for ED1, we identified lower-track, intermediate-track,
and comprehensive-school students who reported that they attended the Gymnasium
in at least one of the waves. For ED2, we identified academic-track students as
well as intermediate-track and comprehensive-school students who reported that
they were “studying” in at least one of the waves. The reference category contains
all participants who chose the labour market, vocational training, or dropped out.
Because of this reference category, we restricted the sample of the non-academic-
track students in ED2 to those who had already realised ED1. Therefore, we excluded
students who already made their educational decision towards vocational education
or the labour market at an earlier stage, which would otherwise inflate the reference
category.

We assigned an ambitious choice to students who made an upward decision after
having left school, regardless of the timing of that decision. Hence, we included
choices that occurred some years after students’ graduation because some students
do not follow the usual timeframe owing to school year repetition, gap years or
voluntary service (see appendix for a more detailed explanation).

3.3.2 Independent Variables in Regression Analyses

Concerning the LPMs investigating the consequences of social capital, we added
a set of control variables, which previous research identified as relevant for rela-
tionship choices and educational decisions. We controlled for students’ parents with
an academic background. Of the two parents, we obtained the highest educational
level and assigned a “1” to students with one parent holding a university degree.
Although Engzell and Jonsson (2015) showed that adolescents have problems ac-
curately reporting their parents’ educational background, the CILS4EU project also
conducted parental interviews in which parents provided information about their
academic degrees. Therefore, when possible, we relied on parental reports to assess
their educational background. For 85.49% of our analysis sample, the information
provided by parents was available and the missing information was substituted by
adolescents’ reports (with 15 missing values remaining).

We controlled for socio-economic status by using the International Socio-Eco-
nomic Index (ISEI). This index captures the occupational status according to edu-
cational and income levels and ranges from 11 to 89. To avoid missing values, we
assigned the value “10” if both parents are unemployed (see Plenty and Mood 2016)
and divided the index by 10 so that our final index ranges from 1 to 8.9. Here, we
also relied on parental reports when possible and substituted adolescents’ reports
when necessary (with 102 missing values remaining).

Furthermore, we controlled for students’ ethnic group membership and consid-
ered several groups based on adolescents’ and their parents’ countries of origin.
We utilised the pre-coded ethnic background variables provided in the CILS4EU
dataset to differentiate between the following categories (see Dollmann et al. 2014):
Germany, Turkey, Former Soviet Union, Poland, Former Yugoslavia, Italy, Non-
Western, Western, and Other (with no missing values).

Regarding educational aspirations, students were asked, “What is the highest level
of education you wish to get?”. The answer categories were (0) “No degree”, (1) “De-
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gree from lower secondary school (Hauptschulabschluss)”, (2) “Degree from inter-
mediate school (Realschulabschluss)”, (3) “Degree from upper secondary school
(Abitur)”, and (4) “University degree”. From this question, we constructed three
categories: (0) “Below upper secondary school degree”, (1) “degree from upper sec-
ondary school”, and (2) “university degree”. In our analyses “below upper secondary
school degree” served as the reference category (51 missing values). Similarly, par-
ents were asked, “What is the highest level of education you wish your child to get?”
We derived a measure for parental aspirations that followed the above-mentioned
scheme (36 missing values).

Regarding students’ school grades, we used the grades of the subjects “German”,
“Maths”, and “English”. The German grading system ranges from 1 (very good)
to 6 (insufficient). To ease interpretation, we recoded the variables ranging from “0”
to “5”, where higher values reflect better grades. We averaged the grades across the
above-mentioned subjects (66 missing values).

Last, to account for the opportunity to access social capital, we controlled for the
outdegree—that is, the number of friends a student reports or the number of parental
contacts respectively. We derived this information from classroom level networks
of friendships and parental contacts. The construction of networks is described in
Sect. 3.2.

3.3.3 Independent Variables in Network Models

Concerning the exponential random graph models (ERGMs), we focused on the
socio-demographic control variables sex, ethnic minority status and educational
background, following previous research on adolescents’ social networks (Goodreau
et al. 2009; Smith et al. 2016). Based on these characteristics, we controlled for the
tendency to have same-sex relationships (same sex), and whether two individuals
with the same migration history are more likely to have a relationship (same major-
ity/minority). Moreover, we investigated whether the same educational background
increases the chances of forming a relationship (same academic background). In
addition, we assessed whether children with highly educated parents are more ac-
tive in their networks (activity academic degree), or whether they are chosen more
often as their network partners (popularity academic degree). Activity refers to the
number of nominations a person sends, and popularity refers to the number of nom-
inations a person receives from others. We also included these effects for gender
(activity female and popularity female). Since parents’ networks are undirected, we
only captured the extent to which university-educated parents and parents of girls
have more ties in total.!*

14 We estimated additional models only entailing educational background as an independent variable.
Results remain qualitatively similar in these more basic specifications and are available upon request.
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4 Results

4.1 Summary Statistics

Tables 1 and 2 summarise the statistics for both analysis samples. Additionally, we
provided statistics that were differentiated for those with and without an ambitious
decision. Although just around a quarter of students who finished the 10th grade on
track other than the upper track transitioned to the academic track (ED1; Table 1),
almost 70% of adolescents who attended the upper track enrolled in a university

Table 1 Summary statistics for analysis sample “academic-track decision” (ED1)

Ambitious choice No ambitious choice All

N % N % N %
Number of observations (row 535 23.75 1652 76.25 2187 100.00
per cent)
Social capital embedded in 239 45.07 544 38.15 783 39.79
students’ networks
Social capital embedded in 107 23.78 140 11.45 247 14.38
parents’ networks
Academic background 110 20.67 176 13.03 286 14.85
Ethnic status
Germany 246 54.42 716 61.75 962 60.35
Turkey 83 7.97 290 6.82 373 7.04
Former Soviet Union 35 5.32 89 5.53 124 5.49
Poland 25 5.30 103 5.82 128 5.72
Former Yugoslavia 17 1.02 82 2.44 99 2.17
Italy 19 3.65 50 2.58 69 278
Non-Western 57 8.36 146 4.21 203 5.01
Western 42 10.74 143 7.31 185 7.97
Other 11 3.21 33 3.54 44 3.48
Adolescents’ educational aspirations
Below upper secondary degree 48 8.86 608 35.96 656 29.52
Upper secondary degree 275 55.00 708 48.71 983 50.20
University degree 212 36.14 336 15.33 548 20.28
Parents’ educational aspirations
Below upper secondary degree 79 21.31 765 51.34 844 4421
Upper secondary degree 250 46.60 544 34.30 794 37.22
University degree 256 31.09 343 14.36 549 18.57

Mean SD Mean SD Mean SD
Adolescents’ outdegree 3.99 1.16 3.39 1.28 3.93 1.25
(# friends)
Parents’ outdegree (# contacts) 1.23 1.37 0.92 1.19 0.99 1.24
Average grades 3.30 0.68 2.84 0.66 2.95 0.69
ISEIL 4.68 2.05 4.36 1.89 4.44 1.93

Percentages based on design-weighted data. The number of observations is unweighted and shows row

percentages. The remaining statistics indicate column-wise percentages

@ Springer



454 S. Lenkewitz, M. Wittek

Table 2 Summary statistics for analysis sample “university decision” (ED2)

Ambitious choice No ambitious choice All

N % N % N %
Number of observations (row 623 67.28 316 32.72 939 100.00
per cent)
Social capital embedded in 456 80.21 168 58.97 624 73.26
students’ networks
Social capital embedded in 242 45.93 62 23.88 304 38.72
parents’ networks
Academic background 259 45.97 68 25.10 327 39.14
Ethnic status
Germany 314 58.81 166 62.77 480 60.11
Turkey 66 4.03 28 4.58 94 421
Former Soviet Union 40 5.15 23 6.59 63 5.62
Poland 36 7.95 22 7.53 58 7.81
Former Yugoslavia 17 1.20 10 2.02 27 1.47
Italy 11 2.43 13 1.14 24 2.01
Non-Western 71 7.63 18 3.43 89 6.26
Western 52 9.14 27 8.64 79 8.97
Other 16 3.65 9 3.29 25 3.54
Adolescents’ educational aspirations
Below upper secondary degree 8 0.66 20 6.87 28 2.69
Upper secondary degree 180 29.63 166 53.64 346 37.49
University degree 435 69.71 130 39.49 565 59.82
Parents’ educational aspirations
Below upper secondary degree 26 4.47 35 14.98 61 791
Upper secondary degree 229 37.07 170 52.38 399 42.08
University degree 368 58.45 111 32.64 479 50.01

Mean SD Mean SD Mean SD
Adolescents’ outdegree 4.02 1.14 3.97 1.18 4.00 1.16
(# friends)
Parents’ outdegree (# contacts) 1.49 1.66 1.18 1.29 1.39 1.55
Average grades 3.40 0.68 3.02 0.66 3.28 0.69
ISEI 6.06 2.00 5.21 2.00 5.78 2.04

Percentages based on design-weighted data. The number of observations is unweighted and shows row
percentages. The remaining statistics indicate column-wise percentages

(ED2; Table 2). When comparing individuals with and without ambitious decisions,
a substantially larger share of those who make an ambitious decision have access to
social capital. Especially, when comparing social capital accessed through parental
networks, the share is around twice as large. This descriptive overview already points
to the relevance of social capital for educational decisions.

Regarding the institutional differences in social capital access, Table 3 shows
the high degree of segregation by educational background between school types.
Although around 47% of the students in the highest track belong to households with
at least one highly educated parent, only about 6% of children in the lower and 14%
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Table 3 Distribution of social capital across school types

Combined Lower- Intermediate- Comprehen-  Upper-
track tracks sive track
schools schools schools schools

Mean Mean Mean share Mean Mean

share share (%) (%) share (%) share (%)

(%)

Share of academic parents 24.3 6.3 13.9 19.2 46.8
in school type

Share of students with 53.2 19.0 38.2 49.6 85.2
social capital embedded in

their networks

Share of parents with social 23.5 2.2 16.1 17.4 45.2
capital embedded in their

networks

Percentages are based on design-weighted data

in the intermediate track have a university-educated parent. These compositional
differences also translate into unequal access to social capital across school types.
Around 20% of students in the lower track have access to social capital, whereas
more than 85% of upper-rack students have at least one friend with highly educated
parents.

In general, parental networks offer less access than their children’s relationships
and upper-track schools allow more students to access social capital. The higher
number of highly educated parents in this track may explain this pattern. However,
prior work on parental involvement also shows that socio-economically advantaged
parents are more involved in their children’s school life (Lareau 2011), which ele-
vates their chances of accessing social capital. To conclude, our results illustrate that
the distribution of adolescents across school types is closely linked to their access
to social capital.

4.2 Measuring Segregation with Network Models

In the next step, we performed ERGMs to investigate the relationship patterns among
adolescents (Table 4) and their parents (Table 5) within schools.’> Coefficients in-
dicate whether particular local network structures appear more often than expected
by random chance when considering all other parameters in a specification. For
instance, the same-sex coefficients reflect whether students tended to befriend same-
sex peers more often than classmates of the opposite sex.

In support of our theoretical expectations, the results show that adolescents and
parents tend to select others with similar educational backgrounds, leading to seg-
regated networks: Relationships between two individuals with the same educational
background are more likely than relationships across educational groups. Besides the

15 As small and sparse networks (e.g. parents’ networks) tend to produce convergence issues, we con-
structed the respective matrices for each school type separately (for a similar approach combining all
classroom-level networks of one school, see Kruse et al. 2016).
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Table 6 Educational decisions “academic track” (friendship and parents’ networks)

Model la Model 2b Model 3¢
Predictors Estimates Estimates Estimates
Intercept —0.43%%% —0.38%%% -0.41*
(0.09) (0.10) (0.24)
Social capital embedded in students’ 0.00 —-0.00 -0.15
networks (0.04) (0.06) 0.11)
Students’ outdegree (# friends) 0.02 0.03 0.11
(0.02) (0.04) (0.07)
Social capital embedded in parents’ 0.09 0.14%* -0.16
networks (0.06) 0.07) (0.15)
Parents’ outdegree (# contacts) 0.00 —0.00 0.04*
(0.01) (0.02) (0.02)
Academic background 0.03 _ _
(0.04) - -
Parents’ occupational status (ISEI) 0.00 - -
(0.01) - -
Ethnic background
(reference native German)
Turkey -0.00 0.01 -0.17
(0.04) (0.04) (0.19)
Former Soviet Union 0.03 0.01 -0.03
(0.05) (0.07) 0.27)
Poland -0.03 -0.01 0.03
(0.07) (0.07) (0.12)
Former Yugoslavia -0.02 -0.04 0.02
(0.05) (0.06) (0.34)
Italy 0.03 0.03 -0.32
(0.14) (0.13) (0.32)
Non-Western 0.07 0.08 -0.05
(0.06) (0.08) 0.12)
Western -0.06 -0.06 -0.04
(0.05) (0.06) (0.10)
Other 0.02 0.06 -0.32
(0.08) (0.09) (0.28)
Average grades 0,12k 0.12%% 0.09
(0.02) (0.03) (0.08)

Students’ educational aspirations
(reference degree below upper secondary school or lower)

Degree from upper secondary school 0.10%#* 0.10%** -0.05
(0.02) (0.03) (0.09)

University degree 0.20%** 0.19%* 0.05
(0.04) (0.05) 0.12)

@ Springer



Social Networks and Educational Decisions: Who has Access to Social Capital and for Whom... 459

Table 6 (Continued)

Model 1a Model 2b Model 3¢

Predictors Estimates Estimates Estimates

Parents’ educational aspirations
(reference degree below upper secondary school or lower)

Degree from upper secondary school 0.08%:* 0.06% 0.43%:*
(0.03) (0.03) (0.16)
University degree 0.15%%* 0.11% 0.50%#*
(0.05) (0.05) (0.14)
R2 0.27 0.25 0.61
Observations 2187 1903 284

The dependent variable captures whether adolescents went to the upper track after attending lower-track,
intermediate-track or comprehensive schools. Model 2 shows results for adolescents without an academic
family background. Model 3 shows results for adolescents with an academic family background. Dummies
for classrooms are included, but not shown. Results are design weighted

*ikp < 0.001; *#p<0.01; *p<0.05; *p<0.10. Standard errors in parentheses

institutional restrictions to accessing social capital (i.e. between school type differ-
ences), relationship patterns restrict access even further for those without a university
background above and beyond the opportunity structure.

Moreover, highly educated parents are better connected in parental networks,
which aligns with our descriptive findings. However, friendship and parents’ net-
works in lower-track schools are exceptions to these patterns. Here, students did not
show a preference for those similar to them regarding educational background.

Scaled AMEs in Tables 4 and 5 allow us to compare the extent of network segre-
gation in friendship and parental networks. When comparing the scaled AMEs, we
find support for our second hypothesis: Parental networks tend to be substantially
more segregated by educational background than friendship networks. In all school
types, except for lower-track schools, the chances of two parents forming a relation-
ship is around twice as high as that of two adolescents with academically educated
parents. For example, in higher-track schools, the baseline probability of forming
a friendship increases by 26%. In comparison, this probability increases by 192%
for same-sex adolescents and by 45% for two minority (or majority) adolescents.
Hence, the extent of socio-economic segregation is smaller than that of ethnic segre-
gation or sex segregation. Nevertheless, socio-economic network segregation results
in a social capital deficit for households without a university education, especially
concerning social capital accessed through parental networks.

Taken together, these findings suggest that access to social capital is not only
restricted by differences in the opportunity structure across schools—as highly edu-
cated families tend to cluster in the upper track—but also because of the formation
of social relationships within schools. Moreover, parents tend to segregate more
according to their academic backgrounds than their children.

4.3 Social Capital and Ambitious Choices

This section investigates whether adolescents’ academically ambitious choices are
associated with their social capital. We present the results for two different decisions:
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(1) the decision to enter the academic track in Table 6 (i.e. ED1 in Fig. 2) and (2) the
decision to enrol in a university in Table 7 (i.e. ED2 in Fig. 2).

Our results indicate that social capital is associated with both educational de-
cisions, which aligns with the third hypothesis. There are, however, slight differ-
ences between the investigated decisions. Considering the decision to go to univer-
sity (Table 7), social capital embedded in friendship (b=0.13, p<0.05) as well as
parental networks (b=0.11, p<0.01) shows a significant association. The magnitude
of the association is comparable with that of other established factors associated with
ambitious choices, such as academic background (b=0.09, p<0.01).

Regarding the decision to enter the academic track (Table 6), only social capital
embedded in parental networks shows a significant association (b=0.10, p>0.10).
Moreover, this association is only marginally significant, but in a similar magnitude
to that of students’ (b=0.1, p>0.001) and parents’ (b=0.1, p>0.01) aspirations to
obtain a degree from upper secondary school.'® Nevertheless, taken together, these
results provide evidence for the third hypothesis, which states that social capital is
beneficial for academically ambitious educational decisions.

In the next step, we investigate how social capital is related to educational deci-
sions for individuals with and without an academic family background. To this end,
we split the sample by academic background. For both educational decisions (Ta-
bles 6 and 7), the results suggest that social capital might be particularly beneficial
for students from households without a university degree, providing evidence for
our fourth hypothesis.

Model 2a in Table 6 shows that social capital embedded in parental networks of
families without a university degree increases the chances of entering the academic
track by 15% (b=0.15, p<0.05), making social capital comparable with an im-
provement of one school grade (b=0.12, p<0.001). Table 7 shows a similar picture.
For non-academic families (Model 2b), social capital accessed by students (b=0.15,
p<0.1) and their parents (b=0.1, p<0.1) is associated with entering university.

On the other hand, the results for social capital embedded in networks of families
with tertiary education provide less evidence for either educational decision. To avoid
overinterpretation of our results, we point out that social capital accessed by students
from households with a university degree (Table 7, Model 3b) is almost statistically
significant at the 10%-level and may, therefore, also play a role in adolescents’
educational careers (b=0.14, p>0.1). Nevertheless, taking all the results together,
we find indicative evidence for our fourth hypothesis, that social capital is beneficial
for households without academically educated parents, especially when embedded
in parental networks.

To summarise, our models reveal that social capital provides various benefits re-
garding adolescents’ educational decisions. Social capital embedded in adolescents’
and parental networks seems to play a distinct role in students’ decisions to enrol in
universities. In comparison, social capital embedded in parental networks appears to
be more relevant to adolescents’ decision to enter upper-track schools after finishing
the 10th grade on a different school track. Additionally, our results provide tentative

16 Academic family background does not remain significant after controlling for school grades and edu-
cational aspirations in this model.
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Table 7 Educational decision “university” (friendship and parents’ networks)

Model 1b Model 2 Model 3b
Predictors Estimates Estimates Estimates
Intercept -0.24 -0.66* 0.07
(0.19) (0.30) (0.64)
Social capital embedded in students’ 0.13* 0.14* 0.13
networks (0.05) 0.07) (0.09)
Students’ outdegree (# friends) —0.02 -0.02 -0.02
0.02) (0.03) (0.02)
Social capital embedded in parents’ 0.11%* 0.11* -0.00
networks (0.04) (0.06) (0.06)
Parents’ outdegree (# contacts) 0.01 0.01 0.02
0.01) 0.01) (0.02)
Academic background 0.08%* - -
(0.04) - -
Parents’ occupational status (ISEI) —0.00 _ _
0.01) - -
Ethnic background
(reference native German)
Turkey 0.05 0.06 -0.07
(0.09) 0.11) (0.16)
Former Soviet Union 0.07 0.12 0.02
(0.10) (0.10) (0.16)
Poland 0.05 0.10 -0.01
(0.10) 0.11) (0.15)
Former Yugoslavia -0.14 —0.26 0.38*
0.17) (0.20) 0.17)
Italy 0.16 0.21 0.13*
0.13) (0.24) (0.06)
Non-Western 0.14% 0.18 0.13%*
0.07) 0.13) (0.05)
Western -0.00 0.08 -0.11
(0.05) (0.09) 0.12)
Other 0.06 0.16 -0.01
0.11) (0.10) (0.19)
Average grades 0.15%** 0.12%* 0.19%*
(0.03) (0.05) (0.06)
Students’ educational aspirations
(reference degree below upper secondary school or lower)
Degree from upper secondary school 0.05 0.02 -0.05
(0.10) 0.12) 0.07)
University degree 0.10 0.10 -0.02
0.11) 0.13) (0.06)
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Table 7 (Continued)

Model 1b Model 2 Model 3b

Predictors Estimates Estimates Estimates

Parents’ educational aspirations
(reference degree below upper secondary school or lower)

Degree from upper secondary school 0.10 0.13 -0.15
(0.09) (0.11) (0.58)
University degree 0.24% 0.27* -0.12
(0.09) (0.11) (0.57)
R? 0.36 0.42 0.37
Observations 939 613 326

The dependent variable captures whether adolescents went to university after attending the upper track.
Model 2 shows results for adolescents without an academic family background. Model 3 shows results for
adolescents with an academic family background. Dummies for classrooms are included, but not shown.
Results are design-weighted

*xkp < 0.001; *#¥p<0.01; *p<0.05; *p<0.10. Standard errors in brackets

evidence that social capital seems to be particularly useful when accessed by house-
holds without academically educated parents. For these families, social capital may
be a substitute for a lack of resources at home.

5 Discussion

Our study addressed the interplay between socio-economic background, social net-
works, and educational decisions in the German school system. We analysed the
networks and educational decisions of over 2700 students with network models
and regression techniques to investigate the formation of social capital and its link
with academically ambitious educational choices. In general, the analyses supported
our theoretical expectations and highlight the importance of social capital in the
academic setting.

Our results revealed that students and parents tend to form relationships with
others who share the same educational background. However, parents tend to form
relationships based on socio-economic differences more often than their children.
This difference may be explained by more opportunities in adolescents’ school life to
connect with their peers (Feld 1981). However, it may also be explained by parents’
higher selectivity with regard to relationship partners (Windzio and Bicer 2013).

In addition, the findings indicate that social capital embedded in students’ friend-
ships and parental networks fosters academically ambitious choices. We find that
parents’ social capital is beneficial for both educational decisions studied, which
again highlights the relevance of parents in their children’s educational careers
(Hoenig 2019; Roth 2018; Roth and Weilmann 2022). In comparison, social cap-
ital accessed through students’ friendship networks only shows a clear link to the
decision to visit university. A possible explanation for this difference could be that
adolescents’ agency regarding their educational careers increases as students grow
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older, which may also increase the relevance of the networks in which they are
embedded.

Moreover, at a younger age, children’s friendships may be less reliable circuits
for social capital than parental contacts. Even if friends come from highly edu-
cated households, it is unclear whether further conditions for accessing social capi-
tal—such as visiting these households—are fulfilled. If friendships with peers from
advantaged households are restricted to the school setting, social capital might show
diminished benefits for ambitious academic decisions.

The more substantial role of social capital accessed through relationships among
parents may also be explained by differences in relationship choices and content at
this earlier stage of the educational career. Friendships encompass many aspects,
such as mutual expectations, trust or school advice (Kitts and Leal 2021), which
may evolve during different life stages. Further research is necessary to clarify
under which conditions social capital embedded in students’ relationships has its
positive effects.

We also find tentative evidence for the notion that social capital is particularly
beneficial for adolescents from less privileged households. For these families, social
capital may substitute for a lack of resources, which provides them with a path
towards more advanced schooling and degrees. However, considering our results
together, our study highlights that the necessary preconditions for such a compensa-
tion mechanism are often not fulfilled: school choices, and thereby the opportunity
to meet peers from a highly-educated household, are shaped by parents’ socio-
economic characteristics. In addition, relationships within schools are segregated
according to students’ educational backgrounds. Further research should investigate
which factors facilitate crossing these boundaries between and within schools to
improve access to social capital for those social groups that might benefit most from
it.

Our article contributes to the existing literature in several ways. We used complete
networks of multiple types of social relationships (i.e. adolescents’ friendships and
contacts between parents), which enabled us to generate novel findings. The analysis
of complete networks allowed us to identify patterns indicative of segregation ac-
cording to socio-economic differences above and beyond the opportunity structure.
In addition, our study highlights that parents’ networks are more segregated than
friendship networks and reveal the central role of social capital accessed through
parental networks for educational outcomes, whereas many network studies have
focused on friendship or advice networks (Cherng et al. 2013; Crosnoe et al. 2003;
Raabe et al. 2019; Roth 2018; Roth and WeiBmann 2022; Smith et al. 2016).

Our study investigated group-specific outcomes of social networks and linked
them to the greater discourse on social inequality (DiMaggio and Garip 2012).
Complete classroom-level networks allowed us to ensure the robustness of our re-
sults regarding potential biases stemming from self-reports and add to the previous
literature by highlighting the importance of social capital for educational careers
(Behtoui 2016; Roth 2014, 2018; Verhaeghe et al. 2015).

Moreover, as the data used here stem from the highly stratified German school
system, we provide a conservative test for the notion that social capital is beneficial,
as students are already pre-sorted into different school tracks and educational careers
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(Roth 2017). Considering the German school system, however, it is conceivable that
social capital may be more relevant after elementary school. First, parents may need
to rely more on their social resources owing to the variety of educational options
at this decisive point in their children’s educational career. Second, providing social
capital access to families without academically educated parents—e.g., by reducing
the socio-economic segregation of neighbourhoods or social networks—may be
especially beneficial in improving their children’s educational prospects. As the
social selectivity at this stage of the German school system is particularly high
(Ehmke and Siegle 2005), fostering relationships between less and more educated
parents at this early stage may increase the chances of less advantaged children
attending higher school tracks owing to the provision of information or knowledge
of challenges and subsequent steps ahead.

We acknowledge several limitations that should be addressed in future research.
First, we did not establish a causal effect of social capital. With the observational
data at hand, we could not rule out unobserved latent homophily regarding rela-
tionship patterns (Shalizi and Thomas 2011). However, we took multiple steps to
address this issue by employing a longitudinal analytical setup: our measurement of
social capital and the educational decisions are a couple of years apart. To account
for endogenous selection, we controlled for relevant socio-demographic and other
variables associated with the outcome and selection. Moreover, we employed fixed
effects at the classroom level: This approach accounts for unobserved and observed
heterogeneity between classes and the selection of students in classrooms. Thus,
this procedure rules out alternative explanations at the contextual level, such as
class composition, teacher effects or regional differences. Although we were unable
to identify a causal effect, our approach took important steps in this direction (Roth
and Weillmann 2022; Verhaeghe et al. 2015).

Second, we relied on nominations within classes. Although adolescents spend an
extensive amount of time with their classroom peers, and these relationships can be
considered particularly important for their educational development (Legewie and
DiPrete 2012; Zimmermann 2018), we did not consider how social capital may have
been accessed outside the school context. Although adolescents have a significant
share of friends from their class, omitting parental contacts outside school could lead
to potential biases. Parents can access social capital in their neighbourhoods, work-
place or voluntary associations. However, as these social foci tend to be segregated
according to socio-economic status and ethnic background (McPherson 2004), the
chances of socio-economically disadvantaged parents accessing social capital are
potentially reduced—though certainly not impossible.

Moreover, we relied on adolescents’ reports of their parents’ contacts. Arguably,
this is not ideal as adolescents might not be aware of all the communication between
their parents. It would be preferable to obtain parental contacts directly from parents.
Although parental surveys were administered in CILS4EU, this network information
was not gathered, likely because of the challenges associated with collecting com-
plete network information. Other research projects conducting complete parental
networks followed a similar approach (e.g. Bicer et al. 2014). Future projects may
improve on the measurement of parental networks by gathering information directly.
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Third, we have not answered the question of how social capital is generated
to its full extent. More specifically, we did not address the conversion between
different forms of capital, especially from cultural capital to social capital (Bottero
and Crossley 2011; Lewis and Kaufman 2018; Lizardo 2006, 2016). As cultural
capital can be considered particularly relevant in the educational system (Jeger
and Breen 2016; Bourdieu and Passeron 1990), more research should focus on
how advantages in cultural capital may translate into social network advantages in
schools.

Despite these limitations, we believe that our findings provide a fertile ground for
future research on the role of social capital through different sources for educational
decisions and intergenerational mobility more broadly.

6 Appendix
6.1 Academically Ambitious Choices

The information on whether participants realized a positive choice stems from the
datasets that cover Waves 3 to 7. To code our dependent variable, we split the
sample in two. The first part encompasses participants who attended the upper-track
and comprehensive schools and the second part contains students who attended
intermediate-track schools.

In each wave, participants were asked what they were “currently doing” re-
garding their educational and labour market situation. The options were “School”,
“Apprenticeship/work-related training”, “Studying”, ‘“Full-time job”, “Internship”,
or “Something else”. If participants answered that they were currently in “School”,
they were asked what kind of school they were attending. Owing to the complexity
of the German system, the survey provided a variety of schooling choices besides
the Gymnasium as potential answers for students from the lower-track, intermediate-
track, and comprehensive schools.

We coded academically ambitious decisions for upper-track and comprehensive
school students if they reported that they were “studying” in at least one of the
waves. For the intermediate-track and comprehensive-school students, we identified
participants who attended Gymnasium in at least one of the waves. In both cases,
the reference category contains the participants who graduated and either chose
a different school, the labour market, a vocational programme or who dropped out
of education. These cases were coded as those who did not realize an academically
ambitious choice (“0”).

In addition to the information from the individual waves, we also made use of life
history calendar (LHC) assessed in Wave 6. In this module, participants reviewed
their educational trajectory up until the survey date, as well as their current situation
in Wave 6. As Wave 6 does not include a regular question on respondents’ current
status, we had to rely on the information provided in the LHC for the educational
decision that occurred between Wave 5 and Wave 6. Moreover, for some participants,
the accounts of previous waves do not match the reports of the LHC concerning their
educational choices. This means that in the respective year (i.e. Wave 3, Wave 4
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Table 8 Attrition analyses

(DV: Who remains in the Model 1
sample?) Predictors Estimates
Intercept 0.28%#*
(0.06)
Social capital embedded in students’ networks —0.01
(0.03)
Students’ outdegree (# friends) 0.00
(0.01)
Social capital embedded in parents’ networks 0.03
(0.03)
Parents’ outdegree (# contacts) —0.00
(0.01)
Academic background -0.01
(0.03)
Parents’ occupational status (ISEI) 0.00
(0.01)
Ethnic minority background -0.03
(reference native German) (0.04)
Turkey 0.04
(0.04)
Former Soviet Union 0.10*
(0.05)
Poland 0.00
(0.06)
Former Yugoslavia 0.04
(0.05)
Italy -0.05
(0.05)
Non-Western 0.08*
(0.04)
Western -0.02
(0.05)
Other 0.00
(0.01)
Average grades 0.02
(0.02)

Students’ educational aspirations
(reference degree below upper secondary school or lower)

Degree from upper secondary school 0.05
(0.03)

University degree 0.09%
(0.04)
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Table 8 (Continued) Model 1

Predictors Estimates

Parents’ educational aspirations
(reference degree below upper secondary school or lower)

Degree from upper secondary school 0.01
(0.02)
University degree 0.01
(0.04)
R2 0.18
Observations 4063

The dependent variable captures who remains in the sample as op-
posed to dropping out before making the investigated educational
decision. Dummies for classrooms are included, but not shown. Re-
sults are design-weighted

#x%p<0.001; **p<0.01; *p<0.05; *p<0.10. Standard errors in
brackets

or Wave 5), students did not indicate that they made a choice but did report an
ambitious choice in the LHC. In these cases, we used the reports given in the LHC.

As students who are in the upper-school track usually graduate after 12 or 13 years
of schooling, information on their university enrolment comes from the later waves
(Wave 4 to Wave 7). However, for students in the lower-track school, intermediate-
track school and comprehensive schools, we also relied on the information on their
educational decisions from later waves. We decided to include choices that occurred
some years after students’ graduation because there are students who do not follow
the usual timeframe owing to school-year repetition, gap years or voluntary service.
Therefore, ambitious choices are not restricted to the exact year after students’
graduation. We assigned an ambitious choice to all students who make an upward
decision after having left school, regardless of the timing of that decision. We
assigned missing values to participants who provided their last information while
still in the initial school. These students dropped out of the sample before making
an educational choice, and we do not know which educational path they chose.
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